Sr STRONTIUM ^504 

STRONTII-M MANDELATK (Racemic) Sr(CglI^ 03 )g. 

Equilibrium in the System Racemic Strontium Mandelate, 
Racemic Mandelic Acid ^VD Water at 25*^. 

(?033 and Morrison, 1933.) 


Ons. per 

100 gns. sat. sol. 

, Solid 

Gtas. per 

100 j^s. sat. sol. 

Solid 





Phase 

16.9 

0.0 

CeHeOs 

3.9 

1.0 

1.1 

17.3 

0.5 

" ♦ 1.1 

1.4 

2 . 2 


14*7 

0.6 

1.1 

1.0 

2.9 

II 

11.6 

0.5 

" 

0.3 

3.6 


10.7 

0.6 


0.1 

3.7 

6.8 

1.1 = 

0.0 

: Sr(C,H,03)3. 

II 

0.0 

3.8 

II 


STRONTIUM MANDELATE (Laevo) SrlCQH^Oj)^. 

Equilibrium in the System Laevo Strontium Mandelate, 
Laevo Mandelic Acid and Water at 25°- 

(Poss and Morrison, iq 37 .) 


CH 


Ons. per 100 

gns. sac. sol. 

Solid 

Gfts. per 100 

ms. sat. sol. Solid 

^ VaO. ” 


Phase 


srfCgHvbjj)^. s Phase 

10.1 

0.0 

CaHaO, 

6.0 

2.9 1.1 

10.3 

0.9 

II 

4.8 

3.2 " 

10.4 

1.8 

II 

2.0 

5.0 ” 

10.7 

2.4 

II 

1.2 

6.1 '• 

12.7 

2.6 

1.1 

1.3 

7.4 

11.2 

9.8 

2.5 

2.6 

II 

II 

1.6 

0.8 

7.0 SrlC^II 

8.4 

6.4 

2.4 

2.8 

If 

It 

0.0 

7.4 ' 


i.i = Sr(C3H^0^),.<C3H3O3),. 

STRONTIUM CINNAaiATE (C.H,CH:CH.C00)2Sr.2H20. 

100 gins. H2O dissolve i gm. (C6HtCH;ClI.COO)2Sr at i 5 °- 20 °. 

(Squire and Caines, 1905.) 

100 gms. sat. aqueous solution contain 1.18 gm. (C6H6CH:CH.COO)2Sr at 15° 
and 3.11 gms. at 100®. (Tarugiand Checchi, 1901.) 

STKONTIUM CINNAMATE Cjs Hi404Sr.4 H 2 O. 


100 cc, sat. solution of strontium cinnamate in water contain 1.4 gms. C^g O4 Sr 
at 20®. ( Ephraim and Phster, 1925^ 

STRONTIUM SULFONATES 


Solubility of Each Separately in Water. 



(Ephraim and Pfistcr, 1925a.) 

Compound. Pormiilu. 

t". 

Gms. anhydrous empd. 
per too cc. 
sat. sol. 

Strontium 

Benzene sulfonate 

Si-iCcH^ SOah.UjO 

20 

15.493 

)) 

Anthracene-i- » 

Sr(Ct,ni,SOj)„.rinsO 

20 

o.iiSy 

» 

Naphthalene-2- » 

Sr (CjQ n, sOj)^. Tf.^ 0 

16. 

.5 0.88 

)> 

» -5-Ghlor-i- » 

Sr (CioUuSOsCDa.uUsO 

20 

0.551 

» 

)> -6-Oxy--2- » 

Sr(Ci„n,.S03)2.r»n20 

20 

1.1 n 

» 2,6,8, 

Naphth;ylamine disulfonate 

Sr(C,oTl7.Nna.SOa),.’n.jO 

i5 

20.80* 

» 2,5,7 

» » 

» 

i5 

29.48* 


Gms. anhydrous salt, per 100 gms. of saturated solution. 





STRONTIUM SULFONATES 


ISOS 


STRONTIUM S 


SoLnBiLiTT OF Strontium Brnzbnr Soifonatb in Aooeoiis Solutions 
OF BsnzrnB Sulfomcc Acid at 25°- 
(Duim and Philip, 1934.) 


Qms. per 100 9 bs. sat. sol* 


Oms. per 100 gns. sat. sol. 




i>z Phaa« ' 



0.0 

IS .37 

SrlCensSO^I^.II^O 

28.49 

2.39 

7.93 

8.51 

''it 

41.8 

0.31 

10.56 

6.43 

II 

44.7 

0.16 

14.12 

5.10 

11 

49.6 

0.07 

19.29 

3.26 

" 




sr<Cen,,so 3 ),.H,o 


STRONTIUM Anthraauinone SULFONATES 


SOLtlBILITY OF EACH SBPAFATKLY IN KaTKR. 
(Flerz-Davld, Krebsen and Anderau, 1927.) 


Strontium Anthraq.uinone; 


1,5 Disulfonate 

1.8 


Sr(Ci,HA<S 03 ) 2 - 3 H 0 


Sulfonate 


s 4 ;^,h, 0 ,s 03 ),. 3 H 30 




2.6 Hi Sulfonate 




SrC^,H, 0 ,tS 03 ),. 2 H ,0 



Ons. Anhydrous 
compound per i: 

18° 

28.0 

18 

0.4 

100 

2.0 

18 

1.16 

100 

7.0s 

18 

0.97 

3 00 

5.08 

18 

2.35 

100 

3.80 

18 

6.5 

100 

13.2 


Solid Phase. 


Solid Phase. 


STRONTIUM CAMPHORATE d CioHu 04 Sr. 4 H 20 . 

Solubility in Aqueous Solutions of Camphoric Acid at 16 - 17 ®. 

(Jungfleisch and Landrieu, 1914.) 

Gms. per roo Gms. Sat. Sol. Gms. per i^Gms. Sat. Sol . 

C.H„(COOH)r. C.oHuO.Sr. ^ ^ C.H„(COOH),. C.oH„ 0 ,Sr. 

1.25 1.413 C|H„(COOH)j 1.20 17-99 (C,oHuO,)2Sr(CBH„0,)a 

1.03 1.7705 (C.oH,sOO,Sr(C„H„0,), O 16.95 CMHHO.Sr.4H2O 

1.13 6.525 “ O 

1.20 12‘452 O 12.86 (at98*) “ 

STRONTIUM HELIANTHATE ( G 14 .H 14 N 3 80.02Sr.4 HoO. 

1000 cc. H 2 O dissolve 0.126 gm. {C 14 H 14 N 3 803)2 Sr.4 H 2 O at 20-25® 


1-25 

1-413 

C,KuiC00K)2 

I. 20 

1.03 

I-770s 

(CioHisODjSrCCioHiA)! 

0 

II3 

6-525 


0 

1.20 

12:452 


0 


(Stark and. D<‘hn, 1918.’ 


STRONTIUM CARBONATE SrCO^. 

One liter of water dissolves 0.00082 gm. at 8.8® and 0.0109 gm. at 24° by con¬ 
ductivity method. (Holleman, 1893; Kohlrausch and Rose, 1893 ) 

One liter of water saturated with CO2 dissolves 1.19 gms. Sr(HC03)2. 

Data for the solubility of strontium carbonate in water containing CO2 at 
pressures between 0.05 and i.i atmospheres are given by McCoy and Smith 
(1911). The equilibrium constant is ^ = 1.29 X IQ-^ with an average deviation 
from the mean of 1.2 per cent. From this value, the solubility product is calcu¬ 
lated to be Sr X CO3 = kz ^ 1.567 X 10-^. 


Sr STRONTIUM 1506 . „ • k , , 

Dsine the "polarographic" method (See remarks under Barium carbonate) 
Heyrovskv and Berezicky. 1929, found the solubility of Strontium car¬ 
bonate in Water to be 0.00028 gm. eijuivalents per liter. 

Solubility of Strontium Carbonate in Water Saturated with Carbon Dioxide 
AT Pressure op One Atmosphere and of Thirty-five Atmospheres at I80. 

AT FRESS ( Haehnel, 1924.) (See Barium Carbonate, p. 1076.) 

Gms. per lOO gras. sal. sol. 

Pressure ot Carbon Dloiide. Bicarbonate.' 

1.0 atmosphere. 0.12 0.17 

35.0 atmosphere. • 7 

The limit of solubility at i8» was at 25 atmospheres pressure of CO.,. 

Solubility of Strontium Carbonate in Aqueous Ammonium Chloride. 

(Cantoni and Goguclia, i 9 o 5 -) 


Gms. NH4CI per 
100 Gms. Solution. 


Gms. SrCOa per 
Lt. Solutio: 


1000 cc. Sat. Solution. 

S-35 

10 0-259 

20 0.358 

The mixtures were allowed to stand at 12—18 for 98 days. 
Fusio“nt dTta for SrCOs -h SrCh are given by backur (1911-12). 


CO Solubility of Strontium Carbonate in Aqueous Solutions 

OF Alkali Chlorides. 

(TPwiley, Vliicney and Felslng. 1937.) 

Results at 2^° Results at 40° 


On. Mol. 

Chloride per 

AlKall 

■ 1000 0es. 

Or . Mol. 

1000 ans* 

SrOC^x 10'^ per 
, HgO in aeneous 

Gto. Mol. SrOOj.x 
1000 flna. H„0 In 

10“^ per 
afpeoua 

HgO In each case 

^ LlCl 

NaCl 

KCl ' 

^ LI Cl 

Naa 

KCn 


(= H O alone)D .5525 

0.5525 

0.5525 

0.7026 

0.7026 

0.7026 

0*0 


0 . 9 S 7 

0.737 

0.672 

1.164 

0.888 

0.975 

0 • 02 


1.203 

0.965 

0.835 

1 .494 

1.140 

1.190 

0*05 


1.455 

1.320 

1*055 

1.845 

1*505 

1*415 

0 «10 


1 *750 

1 .965 

1*375 

2.260 

2.195 

1.690 

0*20 


1 *925 

2.485 

1*570 

2.525 

2.780 

1.870 

0.30 


2.04O 

2.915 

1.685 

2.717 

CO 

0 

1.980 

O.4O 

r \ ^ 


2.135 

3*285 

1 * 7 S 6 

2.870 

3*710 

2.055 

U • 5^ 


2.440 

4*415 

1.900 

3*390 

5.145 

2.205 

1.00 

3*0 


3*405 

6.855 

2.176 

5.060 

.8.665 

2.480 


STRONTIUM OXALATE SrC204.H20. 

One liter of water dissolves 0.0328 em. SrC204 at 1.35*". 0.0444 gm. at 15.9®, 

f c”- “• •• ■ ,tr 

^‘‘onrUter of ^t. aquelius solution contains 0.057 gm. SrCaO. at 0°, o 077 gm. 
at 20“ and 0.093 gm. at 40“. (Canton) and Diotalev,. 1905.) 
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STRONTIUM Sr 


Solubility of Strontium Oxalate in Aqueous Acetic Acid Solutions 

AT 26°-27®. 




(Herz and Muhs, 1903.) 



rmality of 
etic Acid. 

Gms. per 100 cc. Solution. 

Normality; ot 
Acetic Acid. 

Gms. per 100 cc 

. Solution. 

CH3COOH. 

SrCaO^.HjO. 

CH3COOH. 

SrCjO^.HoO. 

0 

0 

0.009 

3.S6 

23.16 

0.0598 

0.58 

3.48 

0.0526 

5-79 

34-74 

0.0496 

I- 4 S 

8.70 

0.0622 

16.26 

97 

0.0060 

2.89 

17-34 

0.0642 





One liter sat. aq. solution of SrC^O^.HgO con tains 0.0589 m- ^^2^4 
at 18°' AS determined by conductivity measurements. (Scholder, Gadenne 
and Niemann, 1927.) 

Using the "polarographic" method (See remarks under Barium carbonate) 
Heyrovsky and Berezicky, 1929^ found the solubility of Strontium 
Oxalate in Water to be 0.00056 gf'i* equivalents per liter. 


Equilibrium in the System Strontium Oxalate, Uranyl Oxalate and Water. 

(a>lanl, 1934.) 


Results at 50° 


Qns. per 100 ggns. sat. sol. 

^ uoior src-o. ^ 


Results at 15° 

Chs. per 100 qbs. sat. sol 

0.470 0.0 

0.616 0.093 

0.771 0.164 

0.742 0.158 

0,701 0.160 

0.549 0.163 

0.481 0.147 

0.266 0,086 

0.087 0.033 


Solid 
Phase 

SrU0,(C30^l,.4H30 

SrC,0,.Hg0 

II 


1.00 

0.0 

1.23 

0.121 

1.75 

0.343 

1.92 

0.412 

2.10 

0.521 

1.99 

0.508 

1.82 

0.500 

1.45 

0.477 

1.32 

0.435 

0.524 

0. 189 

0.349 

0.128 

0.176 

0.074 


Solid 

UO^C^O^.sH^O 

II 

II 

II 

S'-'J03(C30,l2.4H, 

SrC.O^.H.O 

II 

II 


STRONTIUM CHLORIDE Si CI.. 6 H, 0 . 

Freezing-points of Dilutte solutions of Strontium Chloride. 
(Kleia and Svanberg, 1920.) 


t“ of f. pt. 

Normality of aq. SrClj solution 


— 0 . 48 .“, — 1 . 253 . —>.. 184 . 

o.io 0.25 o. 5 o 


coo 





Sr STRONTIUM 1508 

STRONTIUM CHLORIDE SrCl2.6H20. 

Solubility in Water. 


(Average curve from the results of 



Gms. SrClz per 100 Gms. Solid 

t®. 

' Solution. 

Water. 

rnase. 

— 20 

26.0 

3 S-I 

SrCl2.6H20 

0 

30 -3 

43 -S 


10 

323 

47-7 


20 

34-6 

52 -9 

U 

25 

35-8 

55-8 

U 

30 

37 0 

$ 8-7 


40 

39 -S 

65 -3 


SO 

42.0 

72.4 



Transition temperature about 62.5°- 
15° = 1,36. 


Etard; see also Tilden, 1884.) 



Gms. SrCl2 per 100 Gms. 

Solid 


Solution. 

Water. 

Phase. 

60 

45.0 

81.8 

SrCl2.6H20 

70 

46.2 

85-9 

SrCl 2 . 3 H 20 

80 

47-5 

90-5 

U 

100 

50.2 

100.8 


120 

53-0 

112.8 

«< 

140 

55-6 

125.2 


160 

58-5 

141.0 

«« 

180 

62.0 

163.1 

u 

Sp. Gr. 

of sat. solution at 0® 

= 1 - 334 ; at 


Cl 


More recent determinations of the solubility of Strontium Chloride in 
Water, made by Menzies, 1936, by a modification of the synthetic method 
which permitted varying at will the amount of solvent in contact with 
the solute, are as follows. 


.0 

On. Hois. SrClg 1 

c 

1000 fl"*- Hj,0 

20 

3.33 

25 

3*50 

30 

3*69 

40 

4« 10 

50 

4*62 

60 

5*35 

61 .4 

5 .50 

70 

5.6s 

80 

5.86 

90 

6.10 


Solid 
Phase 

SrCl^.eHgO 

fl 
It 
II 
II 
II 

'' + SrCl .211^0 

SrClj,.2H20 

II 


(In. 

Mols. SrClj, 

c 

1000 ejns. HgO 

100 

6.39 

110 

6.74 

120 

7.17 

130 

7.74 

134*4 

8.06 

I4O 

8.20 

150 

8.60 

160 

8.74 

180 

9.39 

200 

10. 29 


per Solid 

Phase 

SrC1^.2H^0 

II 

II 

" +SrCl .H 0 

SrClj,.Hj,0* 


It 


Solubility of Strontium Chloride in 98.1% Deuterium Water. 

(Miles and Menzies, 1937.) 


0 

10 

20 

25 

30 

40 

SO 

56.4 

60 

70 


Qi. Mols. SrClj, per Solid 

1000 *5®®* *^2^ Phase 


On. Mols. SrClg per Solid 

1000 0®®* Phase 


2.78 

SrCl2.6Hj,0 

80 

2.91 

It 

90 

3.36 

II 

100 

3*54 

M 

110 

3*73 

11 

120 

4.17 

" 

128.5 

4.76 

II 

130 

5.28 

" *SiCl . 

• sHgO 13s 

5.35 

SrCl,. 2 l !,0 

140 

5*54 

II 

145 


5.76 SrCl .2H 0 

6.02 

6.34 

6.72 

7.18 

7.64 " SrCl .H 0 

7.63 SrCl^.H^O 

7.82 " 

7.97 

8.14 " 





STKONTIUM CHLORIDE 


1509 


STRONTIUM Sr 


Solubility of Strontium Chloride in Aqueous Solutions of 
Hydrochloric Acid at 25 °. (Milikan, 1918 .) 


G ms. pe r lOO gins. sat, so l. 
SrCla. II Cl. 

35.60 0.0 

33.97 0.66 

27.55 4-^7 

9.86 16.12 


Gms. per lOOgms. sat. sol. 


Solid Phase. 

Sr GI2.6H2O 


Solid Phase. 

SrCl2.6H2 0 

» 4-SrCl«.2lL0 

SrCIo.2H2d 


Gms. per 100 gms. sat. sol. 

SrClj. 11 Cl. 

6.68 18.89 

2.11 27.14 

I.29 28.23 

o.i 3 37.66 » 

Equilibrium in the System Strontium Oxide, Hydrochloric Acid and Water 

AT (Milikan, 1918 .) 

Gm^per 100 gms. sat. sol. 

Solid Phase. 

SrCla.eHjO 

)) H-SrCl2.SrO.9II.jO 
» i) 

SrO-gHoO+o 


SrO.gH.O 

» 


Equilibrium in the System Strontium Chloride, Strontium Oxide and Water. 

(Milikan, 1917 .) 


SrO. 

11 Cl, 

Solid Phase. 

Sr 0 . 

II Cl. 

0.08 

37.72 

Sr CI2.2H2O 

23.27 

16 .38 

0. 10 

36.59 

)) 

23.83 

16.19 

0.84 

28.82 

» 

24.15 

16.40 

1.38 

28.16 

)) -f-SrClj.ClIjO 

22.88 

i 5.33 

1.46 

28.10 

SrCl,. 6 H ,0 

23.06 

i 5.46 

4.37 

21.96 

» 

22.94 

15.37 

C.44 

20.66 

)} 

15.19 

10.16 

18.01 

17.24 

» 

9.04 

5.76 

22.20 

16.29 

)) 

0.85 

0.0 


Gms. per 100 gms. sat, sol. 


Gms. per i 00 gms. sat. sal. 


br Clji* 

SrO. 

Solid Phase. 

Sr Clo. Sr 0 . 

Solid Phase. 


Results at 0 ®. 

Results at 40 ®. 

30.68 

0.0 

SrClj.dHaO 

39.62 0.0 

SrCl2.6H20 

30.55 

o. 3 i 

)) -i-Sr 0 , 9 HsO 

39.26 1.36 

» 4-1.1 .9 

29.03 

o. 3 o 

SrO.gHjO 

36.62 1.73 

1.1.9 

23.74 

0.29 

)) 

36 .08 1.76 

» 

0.0 

0.35 

)) 

34 -i 3 2 .o 3 

» 


Results at 25 ‘’. 

32.97 2.10 
32.07 2.47 

» 

)) -hSr 0 . 9 HjO 

35.60 

0.0 

SrCIs.eHoO 

29.01 I. 91 

SrO.gHjO 

35.65 

0.85 

)) -hi.i.g 

28.84 1.90 

» 

33.41 

1.09 

i.i.g-hSrO.gHjO 

18.48 1.42 

» 

22.09 

0.75 

SrO.gH^O 

0.0 1,48 

» 

12.52 

0.86 

)) 

1.1.9 = SrCls,Sr 0.9 

H* 0 . 

0.0 

0.85 

» 


100 gms. sat. solution of strontium chloride in selenium oxychloride (SeOCy 

mtain 5 . 

17 gms. 

Sr GI2 at 25 ^. 


(Wise, 1923 .) 

Solubility of Strontium Chloride in Aqueous Solutions of 



Hydrochloric Acid at 

0®. (Engel, 1888.) 


Mg. Mols. per 10 cc. Solution. So. Gr. of 

Grams per 100 cc. Solution. 


iSrCl2. 

HCl. Solution. 

■ SrCls. 

HCL * 


5x6 

0 1.334 

40.9 

0.0 


44.8 

6.1 1.304 

35-5 

2.22 


37-85 

12.75 1.269 

30.0 

465 


27.2 

23.3 1.220 

21.56 

8.49 


22 .0 

28.38 1.201 

17.44 

10-35 


14.0 

37.25 1.167 

II .09 

13-58 


4-25 

52.75 I.133 

3-37 

19.23 


Cl 






STRONTIUM 1510 

Solubility of Strontium Chloride in Aqueous Solutions of Hydro- 
bromic AND of Hydrochloric Acids at 25®. 

(Harkins and Paine, 1916.) 


In Aqueous HBr. In Aqueous HCl. 


Gms. Equiv. HBr 

of 

Gms. SrCl2 

Gms. Equiv. HCl 

dj^ of 

Gms. SrCl2 

per 1000 Gms, 


per 100 Gms. 

per 1000 Gms. 


per 100 Gms. 

HjO. 

Sat. Sol. 

Sat. Sol. 

H2O. 

Sat. Sol. 

Sat. Sol. 

0 

1.4015 

35-80 


I-3953 

35-17 

0.06817 

1.4020 

35-47 

0.5162 

1.3788 

33-60 

O.419I 

1.4010 

33-92 

1.017 

I-3563 

31-42 

0.9716 

1.3992 

31-52 

2.165 

1-3065 

26.33 

I -154 

I -3995 

20.78 

9-205 

I . 1498 

3-OSS 


Solubility of Strontium Chloride in Aqueous Solutions of Acids 
and of Salts at 25°. 

(Harkins and Paine, 1916.) 


Aqueous • 

“1= H, 0 . 

of 

Sat. Sol. 

Gms. SrCl2 
per 100 Gms. 
Sat. Sol. 

Aqueous 

Solution 

of: 

Gms. Equiv. 
added Salt 
per 1000 Gms. 
H2O. 

d^ of 
Sat. Sol. 

Gms. SrCU 
per 100 Gms. 
Sat. Sol. 

CuCls 

0.7134 

I .4200 

34-005 

KNO 3 

0.09796 

I.4107 

35-86 

a 

2.276 

1-4595 

30-40 

“ 

0-4755 

1-4349 

35-90 

HI 

0.1641 

1.4058 

34-850 

HNO 3 

0.1771 

1.4038 

35-52 

ii 

0.4462 

I.4121 

33-28 

CC 

0.3521 

1.4059 

35-40 

C( 

0-7539 

I.4196 

31-52 

cc 

1.277 

1-4175 

34-04 

KI 

0.09199 

1.4093 

35-45 

NaNOs 

0.3621 

1.4216 

35-63 

Ci 

0.5401. 

1.4466 

33-79 

tc 

0.5010 

X .4588 

35-60 

ii 

0.6015 

1-4513 

33-60 

tt 

3-553 

1-52x4 

30.88 

iC 

I -445 

1-5154 

30-90 

CC 

6.856 

1-5581 

25-53 

KCl 

0.0719 

1.4032 

35-62 

Sr(N03)2 

0.1372 

1-4113 

35-42 

cc 

0.433 

1.4085 

34-80 

<c 

0.5766 

1-4336 

34-47 

tc 

0.8576 

1.4152 

33-89 

cc 

I .0988 

1-4636 

33-30 

It. 

I -594 

1.4266 

. 32-40 

cc 

3-318 

I .6664 

28.97 


Solubility op Strontium Chloride in Aqueous 


Solutions 

OP Potassium Permanganate at 25°. 





(Hers and HlebenUial, 1929.) 




On. Mols 

per liter 

__ 


Solid 




KMnO^ 


1/2 SrClj,' 


Phase 



0 

.0 


6.24 


SrCl .6H. 

3 . 


0 

.02 


6.22 





0 

.41 


6.14 


II 



0 

.82 


6.12 


II 



-♦“1.36 


5.90 


fi 




Rquilibrium in the System Strontium Chloride, 
Strontium Nitrate and Water at 25®. 

(Ell ret. 1932 .) 


d. Of 

Qns. per 100 ana. sat. 

sol. Solid 

d. 0 f Orris. 

per 100 

^s. sat. 

sol. Solid 

aat. aol. 

' Sr(NOj^)j, 

SrClg 

) Phase J 

sac. aol. ^ 



^ Phase 

1.476 

44.28 

0.0 

Sr(NO ) 4H.O 

1.523 

27.25 

18.83 

SrrNO 1 

1.492 

48.69 

6.32 

Yi * 

1.537 

22.75 

23.07 

II 

1.488 

38.57 

5.54 

11 

1.565 

19.62 

28.45 

II 

1.508 

35.14 

10.79 

M 

1.568 

18.79 

28.97 


1.510 

34.29 

10.87 

II 

1.563 

18.00 

29.23 

SrCl^H^ 

1.513 

33.71 

12.11 

Sr(NOj)„ 

1.526 

14. 10 

30.75 

" 

I.SIS 

30.15 

15.10 


1.483 

9.97 

32.51 

" 





1.403 

0.0 

35.82 

II 
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STRONTIUM Sr 


100 gms. abs. methyl alcohol dissolve 63.3 gms. SrCl2.6H20 at 6®. 

100 gms. abs. ethyl alcohol dissolve 3.8 gms. SrCl2.6H20 at 6°. (de Bruyn, 189a.) 


Solubility of Strontium Chloride in Aqueous Ethyl Alcohol 
Solutions at 18®. 

(Gerardin, 1865.) 


Sp. Gr. of 

Wt. 

Gms. SrCb 

Sp. Gr. of 

Wt. 

Gms. SrCls 

Aq. Alcohol 

per cent 

per 100 Gms, 

Aq. Alcohol 

per cent 

per 100 Gms. 

at 0®. 

Alcohol. 

Alcohol. 

ato®. 

Alcohol. 

Alcohol. 

0.990 

6 

49.81 

0-939 

45 

26.8 

0.98s 

10 

47.0 

0.909 

59 

19.2 

0-973 

23 

39-6 

0.846 

86 

4.9 

0.966 

30 

35-9 

0.832 

91 

3-2 

0.953 

38 

30.4 





100 gms. 95% formic acid dissolve 23.8 gms. SrCb at 19®. (Aschan, 1913.) 

100 cc. anhydrous hydrazine dissolve 8 gms. SrCb at room temp. 

(Welsh and Broderson, 1915.) 

The composition of the homogeneous mixture (plait point)of the system, 
Strontium Chloride, tertiary Butyl Alcohol and i^ater at wais found 
by Ginnings, Herring and ^ebb, 1933, to be 6.3 percent SrClg, 33.1 
percent ter. (CH^) COH and 60.6 percent H^O. The original results for 
the remaining points on the binodal curve are not given but only the 
values of a series of constants calculated by means of empirical equations 
The binodal curve for the system Strontium Chloride, Allyl Alcohol and 
Water at 25 has been determined by Ginning and Dees, 1935, 
authors give only the values of a series of constants calculated from 
their experimental results by means of an empirical equation. 

Solubility of Strontium Chloride in Anhydrous Acetic Acid. 

. (Davidson and Chappell, 1930.) 



fin. Mol. Percent 
SrCl^ In sat. sol. 

Solid 

Phase 

t® 

On. Mol. Percent 
SrClg in sat. sol. 

Solid 

Phase 

16.60 

0.0 

CH,COQH 

19.0 

6.11 

SrCl, 

16.32 

0.55 


30.0 

5.12 

n 

16.05 

1 .09 

It 

45.0 

4.04 


15.68 

1.81 

11 

60.0 

3.28 

" 

15.05 

3.07 

ri 

83.0 

2.22 

11 

14.00 

3.93 

II 

98.9 

1.67 

(1 

13.65 

5.11 

n 





Fusion-point data for SrCb + SrF2 are given by Plato (1907). Results for 
SrCb + SrO and SrCb + SrS04 by Sackur (1911-12). Results for SrCb + TlCl 
by Korreng (1914) and results for SrCb + ZnCb by Sandonnini (1912a, 1914). 


STRONTIUM CHLORATE Sr(Cl08)2. 

100 gms. H2O dissolve 174.9 gms. Sr(C10)2, or 100 gms. sat. solution contain 
63.6 gms. at 18®. Sp. Gr. of solution is 1.839. (Mylius and Funk, 1897.) 


Cl 
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STBONTITJM Per CHLOBATE Sr(C10t)2. 

Solubility of Anhydrous Strontium Perchlorate in Several Solvents at 28 ®. 

(Willard and Smith, 1930f 


of 


d^Jt of 


Gms. Sr(C 104)2 per lOO gm.s. 


Solvent. 


solvent. 


sat. sol. sat. sol. solvent. 


Water.. - 2.0887 75.69 809.67 

Methyl alcohol,. 0.78705 1.6771 67.96 212.01 

Ethyl alcohol.. 0.78617 1.5539 64.87 180.66 

71‘Propyl alcohol. 0.7989 1.4266 58 , 4 o i 4 o .38 

71 Butyl alcohol.. . 0.8069 1.8894 53 .16 118.49 

iso )) )) . 0.7981 1.2022 43.78 77.87 

Acetone.. 0.7862 f .4984 60.01 i 5 o.o 6 

Ethyl acetate. 0.89467 1.4717 02.10 186.98 


Strontium perchlorate crystallized from water at about 0^ apparantly 
contained 4 Hg O. At about 26° a dihydrate, 2 0 , was obtained. Above 4oo the 

crystals corresponded to the formula 3 Sr (Cl 04)2.2 Hg 0 . The transition point 
between this compound and the dihydrate was at about 37<>. Evidence was also 
obtained of the possible existence of a monohydrhte. 


STRONTIUM Hexa Antipyrine Per CHLORATE [Sr(COC^Q}l^j,Ng)g] (CIO^)^. 


100 cc sat. solution of Strontium Hexa Antipyrine Perchlorate in Water 
contain 9.68 gf^s. J (CIO^) at 20°. (Wilke-DOrfurt and 

SchUephake, 1929.) 


CrO STBONTIUM CHROMATE SrCrO^. 

Solubility of Stroktium Chromate im Water. 

(Davis and Ricci, 1930.) 


E(iuilibrium is approached with such extreme slowness that the fol¬ 
lowing results mayHubject to slight revision. 


Ons. .SrCrO. 

0 4 

^ per liter 

15 0.879 

25 0*91 

75 0.62 

100 0.43 

Solubility op Strontium Chromate in' Several Solvents at 15°. 
(Fresenius, 1891.) 


Solvent. 


Gms. SrCr04 
per 100 
Gms. Solvent. 


Water 0.12 

Aq.NH 4 Cl( 5 %) 0.195 

Aq. CH 3 COOH (1%) 1.57 


Solvent. 

Aq. Ethyl Alcohol (29%) 
Aq. Ethyl Alcohol (53%) 


Gms. SrCrOi 
per 100 
Gms. Solvent. 

0.0132 

0.002 


STRONTIUM FLUORIDE SrFj. 

One liter of water dissolves 0.1135 gm. SrF. at 0.26“, 0.1173 gm. at 17.4° and 
O.1193 gm. at 27.4°, determined by the conductivity method. (K.ihlrausch, kjoS.) 
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STRONTIUH Sr 


One liter sat. solution of Strontium Fluoride in Water contains 0.39 
gm. SrF^ at 25°, determined gravimetrically and the pH of the solution 
is 6.2* (Carter, 1928.) 

Solubility of Strontium Fluoride in Aqueous Solutions 
OF Hydrochloric Acid at 25°(?)* 

(Tananaew and Tcnrelachwiii, 1936.) 


Noraallty of On. Mol. SrF^ pH of 

aq. HCl dissolved per liter sat. sol. 

0.01 0.0038 2.20 

0.10 0.0220 1.03 

1.0 0.1240 0.07 


STRONTTTIM Hexa Antipyrine Boro FLUORIDE SrlCOC^^H^gHg)^ (BF^)^ F 

100 cc sat. solution of Strontium Hexa Antipyrine Boro fluoride in 
V/ater contain 3,8 gms. t^'^i^k^'D^rfurt 

and Mureck, 1929.) 

STRONTIUM Phospho FLUORIDE SrPO^F.IIgO. 

One liter sat. solution of Strontium Phospho Fluoride in Water contains 
o»05s gTn. mols. SrPO^F at 20®. (Lange, 1929.) 


STRONTIUM Silico FLUORIDE SrSiFe- 

100 gms. of a sat. solution of strontium silico fluoride in a solvent composed 
of i 35 cc. H2 0 -f- 9*0 H H Cl 4" i .5 gm. (NH4)2 Si Fg -f- 4 ^ ^2 ^5 

contain 1.061 gm. Sr Si Fg at 18®. 5 . ( Leo, 1923 .) 


STRONTIUM IODIDE Srl2.6H20. 


Solubility in Water. 

(Average curve from, the results of Kremers, 1858; and Etard, 1874.) 



Gms. Srl2 per 

TOO Gms 

Solid 

t®. 

Gms. Srla per 100 Gms. 

Solid 

t®. / 

Solution. 

Water. 

Phase. 


Solution. 

Water. 

Phase. 

0 

62.3 

165.3 

Srl2.6H20 

90 

78-5 

365-2 

Srla-aHaO 

20 

64.0 

177.8 

“ 

100 

79-3 

383-1 

ii 

40 

65-7 

191-5 


120 

80.7 

418.1 


60 

68-5 

217-5 

“ 

140 

82 -5 

471-5 


80 

73-0 

270.4 


175 

85.6 

594-4 



Transition temperature about 90**. ^ Sp. Gr. of sat. solution at 20 ^ 2.15 

100 gms. sat. solution of strontium iodide in absolute'alcohol contain 2.6 gms. 
Srl2 at -'20^ 3.1 gms. at +4°. 4-3 gnis. at 39 °» and 4-7 gms. at 82°. (Etard, 1874.) 

Data for equilibrium in the system strontium iodide, strontium oxide and 
water at 25° are given by Milikau (1916). 
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Sr STRONTIUM 


Equilibrium in the System Strontium Iodide, Strontium Oxide and Water 

AT 25 “. (Milikan, 1917 .) 

Gms. per i oo gms. 
sat. sol. 


Gras, per 100 gms. 
sat. sol. 


Srlo. 

SrO. 

Solid Phase. 

64.70 

0.0 

S1T2.6H2O 

64.04 

0.16 

<(+Srl 2 . 2 Sr 0 . 9 H 3 0 

60.77 

0. 18 

SrI2.2SrO.9H2O 

55.58 

0.46 

» 

55.09 

o. 5 i 

)) 

54.16 

0.60 

» 


Srl,. 

SrO. 

Solid Phase. 

53.04 

0.72 

Si l2.2SrO. gHjO 

49.37 

0.74 

»H-Sr0.9Hj0 

39.50 

0.55 

S1O.9H2O 

29.98 

0.53 

» 

22.36 

0.57 


0.0 

0.85 

» 


100 g^ns. sat. solution of Strontium Iodide in liquid Ammonia contain 
0.308 gm. Srig at 0®. (Linhard and Stephan, 1934.) 


STRONTIUM PerlODIDE Srl4. 

Data for the formation of strontium periodide in aqueous solution at 25® 
I are given by Herz and Bulla (iqn)- The experiments were made by adding 
iodine to aqueous solutions of Srl2 and agitating with carbon tetrachloride. 
From the iodine content of the CCU layer the amount of iodine in the aqueous 
layer can be calculated on the basis of the distribution ratio of iodine between 
water and CCU. This furnishes the necessary data for calculating the amount 
of the strontium periodide existing in the aqueous layer. 

STRONTIUM lODATE Sr(I03)2. 

100 gms. H2O dissolve 0.026 gm. at 15®, and 0.72-0.91 gm. at 100®. 

(Gay-Lussac; Rammelsberg, 1838.) 


STRONTIUM Mercuric IODIDE Srl^Hgl 

A saturated aqueous solution prepared by adding Srh and HgU in excess to 
warm water and filtering when the temperature had fallen to 16.5® was found 
to have the composition i.oSrl2.i.24 HgI2.18.09 H2O. The dia.i was 2.5 

(DuSoin, 1906.) 


MnO STRONTIUM PERMANGANATE Sr(Mn 04 ) 2 . 

100 gms. of the sat. solution in Water contain about 2.5 gms. Sr(Mn04)2 at 0®. 

(Patterson, 1906.) 


STRONTIUM MOLYBDATE SrMo04. 

100 gms. H2O dissolve 0.0104 SrMo04 at 17®. (Smith and Bradbury, 1891.) 


STRONTIUM NITRIDE SrlNg)^. 

100 gnis. sat. solution of Strontium Nitride in Water contain 31.43 gms. 
SrlNg)^ at 16°. (Curtius and Rissom, i898 -1 
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STRONTimu: NITRITE Sr(N 0 ,),.H, 0 . 


Solubility of Strontium Nitrite in Water. 

(Oswald, 1912,1914.) 



Gms. Sr(N02)2 

Solid Phase. 


Gms. Sr(NOo)2 

t*. 

per 100 Gms. 
Sat. Sol. 

t“. 

per 100 Gms2 
Sat. Sol. 

- 1-3 

II -3 

Ice 

35 

43-1 

- 31 

19.6 

€i 

52.5 

46.5 

- 7.7 

35*5 

it 

60.5 

49-3 

- 6.8 

32.8 

“ +Sr(N02)2.H20 

65-5 

50.7 

- 2.3 

33-4 

Sr(N02)2.H20 

82.5 

54 

- 0-3 

34.5 


92 

56.6 

+19 

39 - 3 * 

* d = 1.4461. 

98 

58.1 


Solid Phase. 
Sr(N02)2.H20 


100 cc. sat. 

<< ii 

*i ti 


solution in water contain 62.83 

“ “ 90% alcohol “ 0.42 

** ** abs. alcohol “ 0.04 


gms. Sr(N02)2.H20 at 19.5®. 
“ “ “ 20®. 

“ “ “ 20®. 

(Vogel, 1903.) 


STRONTIUM NITRATE Sr(N 03 ) 2 . 

Solubility in Water. 

(Berkeley and Appleby, 19ii.) 


r. 

dtot 

Sat. Sol. 

Gms. 

Sr(N0a)2 per 
100 Gms. H2O. 

Solid 

Phase. 


dt of 

Sat. Sol. 

Gms. 

Sr(NO;02 per 
100 Gms. HoO. 

Solid 

Phase. 

0,58 

1,28561 

40.124 Sr(N0j),.4H20 

39-74 

1.51282 

90.086 Sr(N0s)2 

14.71 

1-39380 

60.867 


47-73 

I.51150 

91.446 


26.40 

1.48831 

82.052 

<( 

61.34 

1.51048 

93-856 


29.06 

1.51098 

87.648 

“ 

68.96 

1-51057 

95-576 


29-3* 


88:577 

+Sr(N0,)2 

78.98 

I.51091 

97.865 


30.28 

1.51441 

Sr(N 03 ), 

88.94 

1-51174 

100.136 


32.58 

1.51408 

88.943 

“ 





The determinations were made with very great accuracy. 


More recent determinations by Sieverts and Petzold, 1933, shoviring re¬ 
sults for the ice curve and the metastable^'region are as follows. 



Qns, Sr(NOg)j, 

per 

solid 

Ons. SrfNOg)j, 

per Solid 


100 entt. sat. 

sol. 

Phase ^ 

100 9“S. sat. 

sol. Phase 

- 0.8 

5.0 

Ice 

-14.5 

44.4* 

Ice 

- 1.4 

7.5 

n 

♦ 0.1 

28.2 

Sr(N 03 ) 2 . 4 H ^0 

- 2.5 

12.7 


20 

40.7 

If 

“ 4.55 

21.7 

II 

28 

45*8 

ft 

“ 5.4 
6.6 

24.7 

28.9* 

It 

♦Sr (NOj) j, 4fy) 29.3 
35.0 

47.0 

47.2 

»-»-Sr(NO,) 

Sr(N03), 

- 7.6 

31.4* 

II 

60 

48.3 


- 8.8 

35.1* 

II 

80 

49.2 

" 

- 9.8 

37.3* 

II 

105 

51.2 

II 

-13.2 

41.9* 

n 

13*7 

46.6* 

II 

“ 13»9 

42.6* 

II 

- 5*0 

45 « 7 * 

" 


NO 
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EQHii-iitRXBH m THE System Strontium Nitrate, Nitric Acid and Water. 
(SI everts and Petzold, 1933 a.) 


Qms. per 100 0na. sat. sol. Solid 


t /- 


HNO3 

“V Phase 


”25 

1.14 

24*66 

Ice *»• Sr.4 

IS 


0.69 

31.4 

Sr.4 


It 

0.57 

35.1 

Ice 


-10 

4.3s 

12.0 

*' 

II 

8.01 

10.8 

M 

25 

» 

9.93 

9 . 89 * 

II 

" ^ Sr.4 

ff 

11 

9.73 

10.43 

tf 

II 

5*99 

15.6 

Sr.4 


II 

3.54 

20.4 



11 

2.49 

25.45 



0 

23*1 

3.20 



II 

16.9 

7.4 



II 

10.6 

13.4 

" 


" 

5.39 

21.6 



II 

3.12 

29 .5 



11 

2.18 

35.2 

" 4 . Sr(NO ) 


II 

2.02 

36.9 

If 

» 

1.46 

39.25 

SriNOjIg 


II 

0.56 

44.8 

II 

50 

»' 

0.08 

63.6 

It 

Sr.4 

II 


15 

II 

25.4 

18.5 

8.1 

13.4 

II 

•II 

13*3 

18.6 

II 


" 

10.9 

21.7 


„ 


j. per 100 fijfts. 

sat. sol. 

Solid 

Sr(N03)2 

r 

to 

I 

Phase 

8.34 

25.95 Sr.4 

7.83 

27.04 

* Sr(NO. 

3.79 

33.2 Sr(NO ) ' 

2.22 

37.4 


41 .4 

1.88 Sr.4 

37.6s 

4.36 


34.6 

6.29 


33.0 

7.37 


29.2 

10.05 


27.2 

11.6 

• 4 .Sr(N 0 , 

24.85 

13.1 Sr(NO ) 

14.3 

21.9 

It 

10.0 

25.3 

II 

5.03 

31.8 

II 

4.48 

32.9 

" 

3.44 

35.1 

II 

2.16 

38.45 

ft 

1 .36 

40.2 

" 

39.55 

4.99 

Sr{NO 1 

28.9 

11.8 

II 

14.5 

22.65 

II 

6.03 

32.7 

" 

2.40 

40.8 

It 

1.15 

46.0 

II 

0.07 

63,4 

" 


Sr.t^ = Sr(N 0 

Similar results are also given tor the 

•^ 20 °. 


temperatures 


- 15 '^ 


" 8 °. 


Solubility of Strontium Nitrate in Aqueous Alcohol at 25®. 

(D’Ans ' id Siegler, 1913-) 


and 


W/^t: % ■ Gms. per 100 Gms. 
n-H.OH in Sat. Sol. 

Solid Phase. 

Wt. % 
CaHfiOHin 

Gm.s. i)er roo Gms. 
Sat. Sol. 

Solid Pha.se. 

Solvent. 

0 

QH,OH. Sr(N 03 ) 2 . 

0 44.25 Sr(N03)j.4H20 

Solvent. 

10 

C3H1OH. 

6 

SrCNOa).. 

40.05 Sr(N0j)2(unstable) 

4 

1.7 42.8 

“ 

15 05 

9-5 

36.7 

“ (unstable) 

6 

2.6 42.1 


18.8* 

12-35 

34-3 

“ +Sr(N0a)a.4HjG 

10.8 

4-95 40.4 

“ 

20.6 

13-8 

33-2 

Sr(NOa)x 

16 

7-95 37-6 

“ 

40.65 

32.3s 

20.5 

“ 

20* 

I 2 - 3 S 34.3 

“ +Sr(N08)x 

59.9 

53-6 

10.5 

« 

0 

0 46.6 

Sr(N03)2 (unstable) 

79.2 

77-15 

2.6 

(i 

6 

3-45 42.7 


99-4 

99-38 

0.02 

“ 


* Tr. pt. 


100 cc. anhydrous hydrazine dissolve 5 gms. Sr(N03)2 at room temp. 

(Welsh and Broderson, 1915.) 


100 CC. Pyridine dissolve 0.64 gm. Sr (N03)2 sit o^ and 0.7 gin. at 25^. 

(Mailer II., 1924.] 

100 gms. abs. Ethyl Alcohol dissolve 0.0062 to 0.0086 grn. Sr(NOjj) at 25° 

" " " -2” Propanol " 0.0014 to 0.0023 " " ” " 

{Ferner and Mellon, 1934.) 
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STRONTIUM Sr 


Solubility of Strontium Nitrate in Liquid Ammonia. 

(Pormow and Schurawlew, 1935.) 


Q Cins. Sr(NO^^)g per Solid 

^ 100 0ns.' NHg Phase 

-90 4.7 (?)NH,-HSr{NO )..8NH, 

-6s 6.36 SrlN03)2.8Nn3 

-19.5 10.89 " 

-3.0 37.99 

0.0 40.39^1) "" 

-14.0 59.46 SrlNO^) .2NH3(?) 

22.0 68.65 

(1) I Linhard and Stephan 



Ctas. SrCNO^)^ per 

Solid 


100 0ns. NHg 

Phase 

25 

87.08(2) 

Sr(NOj 

31 

85.80 

0 

33 

87.44 

It 

36 

101.6 

II 

37 

101.4 

II 

42 

120.4 

It 

43.6 

128.7 

II 


1934; (2) = Hunt and Boncyk, 1933. 


Fusion-point data are given for mixtures of SrlNO^lg Sr(0II)2by 
'i^olf, 1935. 

STRONTIUM OXIDE SrO. 

Fused SrCb dissolves 18.3 gms. SrO per 100 gms. of the fused melt at 910°. 

(Arndt., 1907.) 

STRONTIUM HYDROXIDE Sr(0H)2.8H20. 


Solubility in Water. (Scheibier, 1883.) 


t®. 

Orams per 

100 Grams Solution. 

Grams per 

TOO cc. Solution. 


SrO. 

Sr(OH)2.8H20.‘ 

SrO. 

Sr(0H)2.8H20. 

0 

0-35 

0 .90 

0-35 

0.90 

10 

0.48 

1-23 

0.48 

1.23 

20 

0.68 

1.74 

0.68 

1.74 

30 

1.00 

2-57 

1.01 

2-59 

40 

1.48 

3.80 

1-51 

3-87 

50 

2.13 

5-46 

2.18 

5-59 

60 

3-03 

7-77 

3.12 

8.00 

70 

4-35 

II .16 

4-55 

II .67 

80 

6.56 

16.83 

7.02 

18.01 

90 

12 .0 

30.78 

13-64 

34-99 

100 

18.6 

47.71 

22.85 

58.61 


Later determinations agreeing closely with the above are given by 
Grube and Nussbaum, i928» and Ahrens, 1930* 

The following results by Klinkenberg, 1929) and Relnders and 
Klinkinberg, 1929, differ considerably from those of other investiga¬ 
tors at the higher temperatures. 


Q Qna. SrO per 
^ ICO 0ns. sat. sol, 

25 0.85 

30 1.02 

40 1.48 

50 2.20 

60 


Solid 

PTnaae 

Sr{ 0 H)^. 8 H ^0 

It 

It 

11 


t° 

Gbis. SrO ] 

100 0ns. sat. 

70 

5.00 

80 

8.38 

85 

12.08 

90 

11.61 

100 

10.83 


Solid 

Phase 

SrlOHl^.SH^O 

"♦Sr(OH) .H.O 
SriOfU^^.HgO ^ 


OH 


3.29 
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Mutual Solubility of Strontium Hydroxide and Strontium Nitrate 
IN Water at 25°. (Parsons and Perkins, 1910.) 

Gms. per 100 Gms. HjO. 


'^Hof 
Sat. Sol. 

1.481 

1.492 

1.494 

1.506 

1.490 

1.419 

1.381 

1.327 


Gms. per 100 Gms. HgO. 
SK&L Sr(NOs)j. 


o 

0.38 
o. 78 
1.76 
1.71 
i-Si 
1.41 
1.27 


79.27 

79-47 

80.83 

81.06 

74.27 
63.71 

56.30 

46.97 


Solid Phase. 
Sr(NO,)2 

Sr(OH)2.8HjO 


SaPsoI SrOas 
Sat. Sol. Sr(OH)j. 

I.ir 
1 .01 
0-95 
0.91 
0.84 
0.81 
0.79 
0.78 


1.267 
1.217 
1.178 
1.148 
1.108 
1.079 

1 .059 

i ‘033 


Sr(N0a)2. 

37 - 8 i 

28.80 

23-83 

17.96 

12.78 

8.96 

6.29 

4-45 


Solid Phase. 
Sr(OH)2.8HjC 


Solubility of Strontium Hydroxide in Aqueous Solutions op 

Strontium Sulfhydrate and Vice Versa. {Torres apd Bruckner, i 9 ai>.) 

Gras, per 100 gms. 
_sat. sol. 

Sr{OII)s. Sr(SH)j. 

Results at 80 ®. 


Gms. per 100 gms. 
sttt. sol. 

Gms. per 
sat. 

too gms. 
sol. 

Gms. per 
sal.’ 

100 gms. 
sol. 

S>itOH)s. 

Sr(SIl) 3 . 

Sr(OH),. 

SriSH)j. 

Sr{OH)s. 

Sr{SH)s. 

Results 

at 0®. 

0.62 

i 5.8 

0.80 

26.20 

0.41 

0.00 

0.60 

18.3 

0.42. 

28.30 

o. 3 o 

1.56 

0.55 

20.3 

o. 3 o 

29.25 

0.25 

6.68 

1.00 

24.0 

0.10 

3 1.60 

0.22 

12.65 

0.25 

26.0 

0.00 

3 i .60 

0.20 

14.80 

0.20 

26.8 

Results at 60 ®. 

0.16 

18.20 

0. r 5 

27.5 

3.63 

0.00 

0. i 5 

19.05 

0.00 

^ 9*7 

3 .i 5 

1.60 

0.10 

23 . 4<> 

Results 

at 40 ®. 

3.04 

6.08 

0.10 

24.80 

1.75 

0.00 

3.16 

11.85 

0.20 

27 .5 

1.65 

1.40 

3 .i 5 

16.72 

0.00 

27.50 

1.60 

4.87 

1.7.5 

2.5.0 

Results 

at 20®. 

1.60 

10.83 

1.75 

26.6 

0.82 

0.0 

1.55 

15.93 

0.60 

3 o .8 

0.72 

0.70 

5.9 

II .4 

1. 5 o 

1.10 

20.00 

24 . 

0.10 

0.00 

33.6 

33.2 


7.78 

6.60 
5.00 
4.88 

4.10 

2.70 

2.10 
1. 4 <> 
o.o 5 
0.00 

Results at 100 ®. 
23.20 0.00 

14.00 7.40 

0.1 5 37.80 
0.00 37.80 


0.00 

5.60 

9.50 

1 5 . 5 0 

19.60 

27.50 
28.00 
3 o. 40 

35.60 
35.60 


These results wnen pioixea give uui vca va vyyv a.. 

respectively to the solid phases Sr (OH)2*8 H2 0 and Sr (SH)2.4 H2 0 . 
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Solubility of Strontium 

Hydroxide in Aqueous Solutions at 

25®. 



(Rothmund, 19x0.) 




Mols. 

Gms. 



Mols. 

Gms. 

Aqueous Solution of: 

Sr(OH)j.- 

8H2O 

Sr(OH)a 

per 

Liter. 

Aqueous Solution of: 

Sr(OH)2. 

8H2O 
per Liter. 

Sr(OH)2 

per 

Liter. 


per Liter. 



Water alone 

0.0835 

10.16 

0.5 » 

Glycol 

0.0922 

II. 21 

0.5 w Methyl Alcohol 

0.0820 

9-97 

it 

Glycerol 

0.1094 

13*31 

Ethyl Alcohol 

0.0744 

9-05 

it 

Mannitol 

0.1996 

24.29 

Propyl Alcohol 

0.0708 

8.61 

it 

Urea 

0.0820 

9-97 

Amyl Alcohol 


it 

Ammonia 

0.0785 

9 SS 

(tertiary) 

0.0630 

7.66 

u 

Dimethylamine 

0.0586 

7-13 

Acetone 

0.0692 

8.42 

it 

Pyridine 

0.0694 

8.44 

Ether 

0.0645 

7.85 






Data for equilibrium in the system strontium hydroxide, phenol and water at 
25“ are given by van Meurs (1916). 


OH 


Solubility of Strontium Hydroxide in Aqueous Solutions op Cane Sugar. 

(Sidersky, 1921.) 

The mixtures were agitated from time to time during 24 hours. The dissolved 
strontium hydroxide was determined by titration with i .0 n H Cl, and the sugar 
by polarization. The determinations were plotted and the following table cons¬ 
tructed from the curves. 


Wt. percent Gms. SrO per 100 gins. «ni. sol. at Gms. Sr( 0 B[la. 8 Hj |0 per 100 gms. sat. sol. a 


of Sugar 
in solution. 

3". 

15’. 

•24’. ~ 

40’. 

3’. 

16’. ^ 

. 24-’. 

40*. 

0.0. . . 

0.39 

0.57 

0 

00 

d 

1.48 

0.98 

1.46 

2.o5 

3.80 

I . 0 . . . 

0.45 

0.65 

0.90 

1.68 

1. i 5 

1.67 

2.3o 

4.3j 

5 . 0 ... 

0*79 

1 .o 3 

1.40 

2 . 5 r 

2.o3 

2.64 

3.58 

6.47 

1 0. 0 ... 

1.21 

1 .48 

2.o3 

3.55 

3 .10 

3*79 

5.20 

9.10 

i 5 .o... 

1 .64 

1-94 

2 .66 

4.58 

4.21 

4 97 

6.81 

11.75 

18.0... 

1.90 

2.21 

3 .o 5 

5.20 

4.89 

5.67 

7.78 

i 3.33 

20 . 0 .... 

2.08 

2 . 3 g 

3.3o 

- 

5.33 

6 .i 3 

8.45 

- 

25 . 0 ... 

2.5i 

2.85 

3.90 

- 

6.44 

7.31 

10.00 

“ 
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STRONTIUM HYDROXIDE 

BODILIBRinM IN TBE SrSTBM STRONTIUM HTDROXIDK, SUCROSE AND WATER. 
(fCLlnlcenberg;, 1929* Relndcrs and Kllnkenberg, 1929.) 


Qas. per IDO g^s. sat. sol. 


Solid 

Phase 


OH 


Results at 25° 


0.86 

0.0 

1.58 

4.10* 

1.45 

3.63 

2.27 

9.39 

3*23 

14.3 

4*50 

20.2 

5.80 

25.5 

6.40 

28.1 

1.33 

4.20 

i.29 

8.19 

1.38 

12.1 

1.82 

23.S 

0.0 

67.89 

Results 

at 35° 

1.-23 

0.0 

1.6 

1.9 

1.8 

6.7 

2.11 

4.20* 

0.0 

69.55 

Results 

at 45 ° 

1.81 

0 

1 . 9 S 

0.6 

2.35 

14.0 

3.0 

s.i* 

4«0 

72.0 

0.0 

71.3 

1.51 

2.50^ 

2.42 

8.0 

Results 

at 55 ° 

2.68 

0 

3.25 

2.i6 


SrCOHlg.SHgO 

" +2.1 
'‘ + 1.1.6 
Sr{0H)2.8H20 


1.1.6 


^12^22^11 


Sr(0H)2.8H20 
" + 2.1 
1.1.6+" 

•« + SrCOHl^.SHgO 

^12^22^11 


SrlOHlg.SHgO 

" + 2.1 
1.1.6 + " 

•• + Sr(Oll) .8H 0 

^12^22^11 
1 .2 
1 . 1.6 



^ Phase 

Results 

at 55 ® 

(con. ) 

u> 

00 

0 

4.09 

Sr(0H)2.8H 

5.17 

8.13 


2.75 

0.32 

" + 2. 

1.51 

2.56 

2.1 

2.15 

12.7 

II 

3.57 

28.1 

II 

3.44 

11.57 

1.1.6 

3.26 

16.2 

II 

3.45 

24.6 

" 

3.80 

36.9 

II 

4.42 

63.6 


0.01 

2.57 

73.1 

73.5 

Results 

at 75® 

(1) 

5.78 

0.0 

Sr( 0 H)j. 8 H, 

5.99 

0.2 

2.1 

4.16 

0.13 

ti 

2.27 

0.55 

II 

1.63 

3*74 

II 

1.88 

7.72 

II 

2.38 

14.92 

II 

3.25 

23.65 

II 

4.25 

33.35 

II 

5.60 

46 .80 

II 

4.1s 

31 -31 

" +• 

3.68 

32.2 

1.1 

3*95 

44.56 

II 

3.41 

53.69 

II 

2.94 

65.43 

II 

2.33 

75.5 

n 

2.26 

78.63 

"+C 

1.06 

0.0 

79.25 

78.58 

CiRHajOi: 


SnOHlg.SHgO 


• = Metastable 

• SrO.C..«..0.,.6.,.0.. 

U) Nijkizawa and Hackihama, 1929* 

The results upon this system by Grube and Nussbaum, 1928* are con¬ 
sidered by Reinders and Klinkenberg to be in error. 
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STRONTIUM PHOSPHATES (Mono) SrH^(P0^)2, )Di) Sr^HPO^. 

EQDILIBRinM IN THE SYSTEM STRONTIUM OXIDE, 

Phosphorus Pentoiide and VTater at 25°. 

(Tarcar and Lorali, 1929.) 


d. Of 

Gms. per 100 

gms. sat. • 

sol. Solid 

d. Of (Ms. 

per 100 

sns. sat. 

sol. Solid 

sat. sol. 

^ SrS 


^ Phase sat. sol. / 

SrO 


^ Phase 

1.687 

0.05 

61.97 

Srll^(PO^), 

1.351 

9.25 

23.58 

SrH (PO ) 

1.594 

0.13 

56.49 

'll ^ 

1.294 

7.84 

20.79 

Sr.ftpo/ 

1.527 

0.44 

51.07 

n 

1.278 

7.52 

19 .81 

II ^ 

1.455 

1.78 

43.80 

" 

1.230 

6.53 

16.66 

It 

1.418 

3.24 

38.73 

ti 

1.194 

6.32 

13.41 

II 

1.410 

4-61 

35.90 

II 

1.169 

5.11 

12.70 

II 

1.394 

6.52 

31.65 

II 

1 .112 

4.13 

7.80 

II 

1.379 

8.08 

27.63 

II 

1.083 

3.18 

6.02 

II 

1.360 

8.42 

25.92 

II 

1.074 

2.67 

5.68 

II 

1.357 

8.88 

24.71 

it 






STRONTIUM Methyl, Ethyl, etc. PHOSPHATES. 

Solubility of Each Separately in Water. (Bailly, 1019.) 

Constant agitation was not employed for securing saturation. The solutions 
were analyzed by evaporating to dryness and weighing the residues. 


Compoiintl. 


Formula. 


Strontium Methyl Phosphate 

» » » 

» » )) 


SrCHaPO^.H^O 

» 

» 


» 

)» 

)) 


)) 

» 


>) 

Ethyl 

Propyl 

Ally! 

I. SO propyl 
Iso butyl 


)) (Acid Salt.l Sr[CH3HP0*]2.H20 

» Sr.C.HsPOi.aHaO 

» Sr.C,H,P0*.?.H2 0 

>> Sr.GH,CH:CH,POi.H.O 


SrCH<;^™’P0v.2H,0 

SiCHj.Ch/^|*’P0*.2H,0 


t*. 

Cms. hydrated cmpd. 
par 100 gms. 
sat. sol. 

14 

1.24 

5 o 

0.75 

100 

0.38 

17 

27.15 

20 

1.29 

18. 

.5 1.96 

20 

1.80 

20 

0.40 

18 

0.89 


STRONTIUM Glycero PHOSPHATES. 

Solubility of Each Separately in Water. (Bailly, 191 G; Bailly and Gaum^, 

Gms. anhy. cmpd. 

Compound. Fornmla. t". p(‘r lOO gms. sat, sol. 

Strontium a glycerophosphate (cryst.) sr{C3ir5)(Dn)2.P04 16.... 1.78 

» P » . ' Sr{C3lU(0H),.P0,.2H20 17_ ' 2 . 31 

» neutral » siC2iri(OH).PO,.nsO i6_ 1.28 

» » » w 55 .... 0.58 

IQO gms. H2 0 dissolve 2.69 gms. anhydrous strontium neutral glycerophosphate 
at 18®. ( H. Rogier, These, Paris, 1912.) 


100 gms. sat. solution of SrlCgHg)(OH)gPO^.211^0 in water contain 2.09 
gm. Sr(CjjHg) (OHat 18° and 0.8 gm. at 65°* (Rogier and Fiore, 1913.) 
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SO 


STRONTIUM SULFATE SrS04. 

One liter of water dissolves 0.1133 gm. SrS04 at 2.85°, 0.1143 gm. at 17.4° 
and 0,1143 gm. at 32.3®, determined by the conductivity method. (Kohlrausch, 1908.) 


Using the "Polarographic" method (see remarks under Barium Carbonate) 
Ileyrovsky and Berezicky, 1929, found the solubility of Strontium Sulfate 
in water and dilute aqueous flCl to be: 


Nora&lic^ of 
aq^ HCI 


On. Eqplv. SrSO, 

4 

dissolved per licer 


0.0 {“ HgO) 

0.001 

0.01 


0.0015 
0.0011 
o.0018 


Solubility op Precipitated Strontium Sulfate and op Calcined 
"Celestina*' (96.67% SrSO^) in Water. 

(Gallo, 1035.) 



Qns. SrSO^ per 

100 cc sat. sol. 


Qns. SrSO^ per 

100 cc sat. sol. 

-— UT,-U U.1 

t® 

^ 3 olld Phase 

solid pnase^ 

t° 

^Solid,Phase 

solid Phase ^ 


pptd. SrSO^ 

"Celesclna* 


Pptd. SrSO^ 

•Celestlna" 

5 

0.0121 

0.0119 

60 

0.0131 

0.012s 

10 

0.0129 

0.0123 

70 

0.0123 

0.0119 

20 

0.0132 

0.0132 

80 

0.0116 

0.0111 

30 

0.0138 

0.0136 

90 

0.0115 

0.0107 

40 

0.0141 

0.0136 

95 

0.0113 

0.0108 

SO 

0.0135 

0.0128 





Solubility of Precipitated Strontium Sulfate and 
OF "Cblestina* in Aqueous Solutions of Ammonium Sulfate at 25°- 

(Oallo, 1936.) 


0.8. 

per 100 9ns. 
atveous aolvenc 


Qns. SrSO, per 100 cc sac, sol. 

^ Solid Phase Solid Phase ' 

Ppcd. brSO cc "Cel es tin a" 


2.9 

8.5 

15.0 


0.0100 

0.0082 

0 . 007 U 


0.0097 

0.0079 

0.0074 


Solubility of Strontium Sulfate in Aqueous Salt Solutions. 

(Oallo, 1935.) 


Solvent, Adieous 
10*1 solution of: 


Ctas. SrSO per 100 cc sat. sol. at: 
/-^-'A 


CaClg 

0.0313 

0.0358 

NH.Cl 

0.0639 

0.0690 

NH^NO, 

0.0701 

0.0809 

Nail 

0.0630 

0.0691 

NaNOj 

0.0703 

0.0842 
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Solubility of Strontium Sulfate in Aqueous Solutions of 
Hydrochloric, Nitric, Chloracetic and Formic Acids. 

(Banthisch, 1884.) 


cc. of Aq. 
Add con- 
taininfc i 
Mg. Equiv. 

In Aq. HCl 

Gms. per 100 cc. 
Sol. 

In Aq. HNO3 
Gms. per 100 cc. 

Sol. 

In Aq.CHaClCOOH 
Gms. per 100 cc. Sol. 
CHoCl _* 

In Aq. HCOOH 
Gms. per 100 cc. 
Sol. 

in each case. 

HCl. SrSC)4. 

■ HNO3. SrSO.: 

COOH. 

SrS 04 . 

fiCOOH. .SrSC)4. 

0.2 

18.23 O.161 

31.52 0.381 

. . . 

> . . 

... ... 

OS 

7.29 0.207 

12.61 0.307 

. . . 

. . . 

... ... 

I .0 

3.65 0.188 

6.30 0.217 

94-47 

0.026 

46.02 0024 

2 .0 

1.82 0.126 

3.15 0.138 

47-23 

0 .022 

... ... 

10.0 

0.36 0.048 

0.63 0.049 



... ... 

100 gms. 95 per cent formic acid dissolve 0.02 gm. SrS04 at 18.5 

®. (Aschan, 1913)* 


Solubility of Strontium Sulfate in Sulfuric Acid Solutions. 


t\ 

Cone, of H2SO4. 

Gms. SrS04 p>er 100 
Gms. Acid. 

Authority. 

ord. 

concentrated 

5-68 

(Stiirve, 1870.) 

iC 

fuming 

9-77 


a 

91% 

0.08 

(Varenne and Paulean, 1881.) 

70 

Sp. Gr. 1.843 = 99% 

14 

(Garside, 1875.) 

ord. 

Absolute H2SO4 

21.7* 

(Bergius, 1910.) 


* per 100 cc. Sat. Sol. 


Solubility of Strontium Sulfate in Aqueous Salt Solutions. 

(Virck, 1862,) 

In Aq.NaCl. In Aq, KCl. In Aq. MgClg. In Aq, CaCla. 


(a.) 

(».) ■ 

(a.) 

(b.) ^ 

(^0 

(6.) 

' (^-) 

C6.) ■ 

8.44 

0.165 

8.22 

0.193 

1-59 

0.199 

8.67 

0.176 

15-54 

0. 219 

12.54 

0,193 

4.03 

0. 206 

16.51 

0.185 

22.17 

0. I8I 

18.08 

0.251 

13-63 

0. 242 

33-70 

0.171 


(a) = Gms. salt per 100 gms. aq. solution, (b) = Gms. SrSOi per 100 gms. 
solvent. 


Solubility of Strontium Sulfate in Aqueous Solutions of Ammonium 

Acetate at 25®. 

(Maiden, 1916.) 


Gms. per 100 Gms. Sat. Sol. 
<::H3C00NH4 SrS04. 

o 0.0151 

2.13 0,0451 

5.34 0.0732 


Gms. per 100 Gms. Sat. Sol. 
CH3COONH4. sTsoT 

10.68 0.0942 

21.37 0 . 11 $ 


S( 


Solubility of Strontium Sulfate in Aqueous Calcium Nitrate at 
Room Temperature 

(Raffo and Rossi, 1915.) 

Analyzed solutions of Sr(N08)2, Ca(N03)2 and CaS04 were mixed at 60® and 
allowed to stand at room temperature i to 2 days. The resulting SrS04 was 
determined and the difference between the amount found and the amount 
which would have resulted if all the Sr(N03)2 had been converted to SrS04, 
w'.s taken as the amount of SrS04 dissolved. Gradually increasing concentra¬ 
tions of Ca(N03)2 were used. 


Gms. per 100 cc. 

Sat. Sol. 

Gms. per 100 cc 

:. Sat. Sol. 

CaCNOa).. 

SrS04. ‘ 

'CaCNOa)^. 

SrS04. ■ 

0.5 

0.0483 

4 

0.1489 

I 

0.0619 

5 

0.1698 

2 

0.1081 

6 

0.1955 

3 

0.1275 
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Solubility of Strontium Sulfate in Aqueous Sodium Carbonate at 25“. 

(Herz, X910.) 

Freshly prepared and dried SrS04 was shaken 5 days with aqueous sodium 
carbonate solutions and the supernatant clear solutions analyzed. 


Normality of Aqueous 

Gm. Mols. per Liter Sat. Sol. 


NajCOa 

2 

Na2S04 * 

2 

0.6025 

0.0382 

0-5643 

1.205 

0.076 

1.129 

2.41 

0-153 

2.257 


STRONTIUM SULFATE SrSOv 

Solubility of Strontium Sulfate in Aqueous Siolvents at 19 ®. 

( Kolthoff and Vogelenzaag, 1919 .) 


Solvent. Gms. Sr SO* per liter, 

Aq. ‘25 ®/o Ethyl alcohol. 0.019 

» 5 o ^/o » » . 0.000 

» 5 o^./o » » -ho.i/iHCl. 0.120 

» 5 o'®/o » » -{-0.1/I NH4CI. 0.040 


SO STRONTIUM THIOSULFATE SrS^Oj-SHgO. 

SOLITBILITY OF STRONTIUM THIO SuLFATK IN VTATKR. 
(Portillo, 1929.) 


t® 

(iia. SrSgOg 

Solid 


per 100 ft&L. aol. 

Phase 

0 

8.78 

SrS.O^.sH.O 

12.8 

13*82 

" 

27.5 

21,10 

II 

40.0 

26.80 

II 


100 gms. of a saturated solution of strontium thiosulfate in a solvent composed 
equal volumes of water and acetone contain 0.35 gm. Sr S2 O3 at i 8 ®. 5 . (Leo, 1923 .) 


STRONTIUM Di THIONATE Sr S2O6.4H2O. 

100 gms. sat. solution of strontium dithionate in water contain 4 * 51 gms. Sr S2 0 ^ 
at o®, 7.37 gms. at 10®, 10.8 gms. at 20® and 14.9 gms. at 3 o®. (de Baat, 1926 .) 

Solubility of Strontium Dithionate in Aqueous Ethyl Alcohol at 30 ®. 




{de Baat, 

1926 .) 



Gms. per lOO gms. sal. sol. 

Solid 

Gms. per 100 gms. sat. sol. 

Solid 

SrSsPe. 

Calls OH. 

Phase. 

SrSjOc. 

CjHsOH 

Phase. 

i4.9^> 

0.0 

SrS2 0 o.4HsO 

0.08 

60.39 

SrS206.4 

5 40 

14.48 

» 

0.0012 

76. i3 

» 

0.68 

37.22 

» 

0.000 

98.53 

» 
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STRONTIUM Tetra THIONATE SrS 0^.6H„0. 

4 6 S 

Solubility of Strontium Tbtra Thionate in Water. 
(Portillo, 1929.) 



Qns. SrS.O^ per 

4 0 

Solid 


100 ^8. sat. sol. 

Phase 

0 

12.9 

19-91 

26.33 

SrS 0 .6H .0 

’it ® ^ 

30 .0 

38.98 

" 


STRONTTOM (Di) TUNGSTATE SrWA.sHzO. 

100 cc. H2O dissolve 0.35 gm. at 15“. (Lefort, 1878.) 

TANTALUM Potassium FLUORIDE TaKsF,. 

Solubility in Aqueous Hydrofluoric and Potassium Fluoride Solutions. 

(Ruff and Schiller, 19ii.) 

The*tantalum salt was purified by repeated crystallizations from pure anhydrous 
HF . After drying at 120°, it was shaken in platinum flasks for 3 hour periods at 
constant temperature with HF or KF solutions or both together. The saturated F 
solutions were filtered by means of a platinum funnel and subjected to analysis. 


Mixture Shaken 
in Pt. Flask. 


Gms. per 
TaTt. 

100 Gms. Sat. Sol. 

KF. HF.' 

Solid Phase. 

KjTaFr+HjO 

18 

0.25 

0.12 

0.029 

K.TayO.Fu+KzTaF 

“ +aq. 4.77%KF 

18 

0.10 

4.79 

0.074 


“ +aq. 7.35% KF 

16 

0.09 

6.73 

0.015 


“ +aq. 447% HF 

18 

1-33 

0.56 

4-47 

KaTaFv 

“ +aq. 4-2 %HF 

18.5 

1.24 

0.52 

4.2 

“ 

“ +aq. 24.3 %HF 

18 

5-35 

2.25 

24-3 


“ +aq. 10.44% HF+ ? 
21.92% KF J 

18 

0.036 

21.93 

10.44 


“ +H ,0 

85 

2.18 

1.69 

0.85 

KxIaA^u+KjTaF^ 

“ +aq. 4.77% KF 

85 

0.96 

5-27 

1.17 

“ +aq. 4 . 47 % HF 

90 

5-73 

2.41 

4-47 

KjTaF, 

“ +aq. 4-2% HF 

90 

6 

2.52 

4.2 


“ +aq. 23.3% HF 

90 

10.9 

4-59 

24-3 


“ +aq. 21.92% KF+ i 
10.44% HF ' 

^ go 

CO 

H 

H 

22.42 

10.44 

“ 


The solid phases were identified only by their crystal forms and it is possible 
that still others may be present. 

TERBIUM BROMATE Tb(BrO^lg.91120. 


Solubility of Terbium Bromatb in Water. 

(Janes et. al., 1927.) 


.0 

(Ims. per 100 gms 

1. sat. sol. 

Solid 

n 

Qns. per 100 ^s. 

sat. sol. Solid 

t 


'n>(Br03)g ' 

Phase 

t 


TbCBrOg)^ Phase 

0 

39*91 

30.73 ) .9H 0 

25 

57.11 

43.97 Tb(BrO )^9Hp 

5 

113.61 

33 .S 8 

II 

30 

60.29 

46.42 

10 

47-28 

36.41 

" 

35 

63.35 

48.78 

1$ 

SO .59 

38.9s 

II 

40 

66.45 

51.17 

20 

53*93 

41.53 

II 

45 

69.44 

53*47 " 
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TERBIUM Di methyl PHOSPHATE Tb[ (CH3) 

Solubility of Terbium DIMethyl Phosphate in Water. 




(Marati, 1939.) 


J.0 

Ons. 

'fbCffSlglgPOjg 

Solid 



100 ana. HgO 

Phase 

0 


24).*2 

TbriCH^I, 

25 


12.6 


50 


8.07 

" 

TERBIUM SULFATE 

Tbg(S0^! 

I3.8H30. 



SO 100 gms. (IgO dissolve 3.561 gn^s. Tbg(SO^ ig.SHgO at 20° and 2.51 gfns. 
at 40°• (Jackson and Riennacker, 1930.) 

TELLURIUM Te. 

100 gms. methylene iodide, CH2I2, dissolve o.i gm. Te at 12°. (Retgers, 1893.) 


Distribution of Tellurium between Aqueous Hydrochloric Acid and 
Ether at Room Temperature. 

(Mylius, 19 n.) 


When 1 gm. of tellurium as the chloride, TeCh, is dissolved in 100 cc. of aqueous 
HCl and shaken with 100 cc. of ether, the following per cents of the metal enter 
the ethereal layers. With 20% HCl, 34 per cent; 15% HCl, 12 per cent; 10% 
HCl, 3 per cent; 5% HCl, 0.2 per cent and with 1% HCl, only a trace of the 
tellurium. 

Fusion-point curves for mixtures of tellurium and each of the following metals 
are given by Pelabon (1909): Sb, Sn, Pb, Ag, Au and As. Results for mixtures of 
Te and Zn are given by Kobayashi (1911-12). 

Results for mixtures of Te Rr and Te + I are given by Damiens, 

1920» 1921. 

TELLURIC ACID H 2 Te 04 . 2 H, 0 . 

Solubility in Water, 




(Mylius, 1901.) 





Gms. 

Mols. 


Gms. 

Mols. 


t*. 

solid Phase. 

t*. 

H2Te04 per 
100 Gms. 

HaTeO^ per 
100 Mols. 

Solid Phase. 


SoL 

H2O. 


Sol. 

H2O. 


0 

13.92 

1 . 51 HiTe0v6H,0 

30 

33-36 

4-67 

HjTeO^.aHaO 

5 

17.84 

2.03 

40 

36-38 

5-33 

II 

10 

26.21 

3-31 

60 

43-67 

7.04 

l< 

15 

32.79 

4.55 

80 

51-55 

9-93 

II 

10 

25.29 

3.15 HjTeOvaHjO 

TOO 

60.84 

14-52 

<1 

18 

28.90 

3.82 

no 

67 

19 

II 

TELLURIUM 

DOUBLE SALTS 






Solubility of Tellurium Double Bromides and Chlorides in Aqueous 
Hydrochloric and Hydrobromic Acids at 22^*. 


Tellurium Double Salt. 


(Wheeler, 1893a.) 
Formula. Solvent. 


Gms. Double Salt per 100 
_ Gms. Solvenl _ 

0f1.49Sp.Gr. ofi.o8Sp.Gr. 


Te Caesium Bromide 

TeBr.-aCsBr 

Aq. HBr 

0 .02 

Te Potassium Bromide 

TeBr^.aKBr 

ti 

6-57 

Te Rubidium Bromide 

TeBr4.2RbBr 


0.25 

Te Caesium Chloride 

TeCl.-aCsCl 

Aq. HCl* 

0.0$ 

Te Rubidium Chloride 

TeCl4.2RbCl 


0-34 


• Sp. Gr, of Aq. HCl solutions i.a and i.os respectively. 


0.13 
52.90 
3-88 
0.78 
13.09 
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TELLURIUM Te 


TELLURIUM TetralODIDE Teh. 

Solubility in Mixtures of Aqueous Hydriodic Acid and Iodine at 25“. 

(Menke, 1912.) 

Weighed amounts of Teh + I + 65 wt. % HI solution were shaken in sealed 
glass tubes for lo days. Both the clear saturated solution and the solid phase 
were analyzed. 


Composition of Original Mixture Gms. per 100 Gms. 

_ ip Gms. _ Solution. Solid Phase. 


'Tel4. 

1. 

64% hi: 

' Tel 4 . 

L ' 


3 

1-5 

19-25 

12 

II .7 

Small amt. TeI 4 .HI. 8 HaO 

2 

0-5 

9.61 

13 

0 

much “ 

2 

0-5 

9,61 

13 -5 

8.2 


3 

3 

8.99 

20 

21.8 

small amt. “ 

Excess 

None 

5 (cc.) 

9 

0.19 

TeI4.HI.8HjC 

2 

9 

9.10 

10 

52.4 

Iodine 

4 

10 

9.27 

15 

47-7 


3 

7 

9.02 

17-5 

47-9 

it 

None 

Excess 

5 (cc.) 

None 

61.1 

** 


TELL.UKIUM OXIDE Te02. 

Solubility of Tellurium Oxide in Aqueous Solutions of Hydrochloric Acid 
AT 18®. (Kasarnawsky, 1924 .) 

The determinations were made by the conductivity method. 


Mols. If CL 
per liter. 

Mols. TeOj 
per liter. 

Solid Pha.se. 

Mols. HCl 
per liter 

Mols. TeOj 
per liter. 

Solid Phase. 

0.10 

0.57. 10“"3 

Te O2 

0.46 

3.70.10—3 

TcOa 

0.22 

I . 20 » 

» 

0.92 

9.10 » 

» 


0 


Solubility of Tellurium Dioxide in A-Queous Solutions of 
Hydrobromic and op Hydrochloric Acids at 12®. 

(ParKer and Robinson, 19.31.) 


Results for Aq. HBr 


On. Mols. 

oer liter 

On, Mols. 

, oer 11 ter 

^ TeOg 

Hbr ^ 


ITBr ' 

0.0199 

0.735 

0.471 

3.140 

0.070 

1.115 

0.569 

3*496 

0.103 

1.396 

0.852 

5.082 

0.144 

I .719 

1.137 

6.320 

0.265 

2.298 

1 .667 

9.170 




Results 

for Aq. 

HCl 

On 

. Mols, 

, oer 11 ter 

On. rtols. 

jper liter 

✓ 

TeOg 

■"liB? " 


HBr ^ 

0 . 

.019 

0.83 

1.86 

7.34 

0, 

.14 

1.70 

2.42 

8.22 

0. 

.52 

4.69 

3*42 

12.38 

0. 

.82 

6.80 

4.53 

16.6$ 

1. 

•30 

6 .30 

3*13 

15*07 


In the case of the aq. HBr solutions the solid phase showed a progres¬ 
sive increase in Br content but did not reach tliat required for tellurium 
tetra bromide. The course of the reaction with HBr is different from 
that with HCl. 
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Solubility of TBLLirRiuM Dioxide in Aqueous Solutions of Hydro¬ 
fluoric Acid at 10°• 

(Prldeajx and Mlllott. 1929 .) 


(Ms, per 

100 gms. sat. sol. 

Solid 

GbiS, per 

too gms. saL. 

sol. Solid 

HF 

fiO^ ' 

Phase 

HF 

Teo^ 

^ Phase 

0.22 

0.12 

TeO^ 

15 

42 

TeO^ 

2.5 

5.0 

tt 

17.5 

52.5 


5.0 

10.0 

tt 

20.0 

65 


7*5 

16.0 

II 

24 

42.6 

TeF^.TeO 

10.0 

22.5 

II 

26.4 

45*7 

" + TeF .TeO 

12.5 

30.0 

II 

28.5 

5S.0 

TeF .TeO ?tl ^0 ‘ 


The authors* quite irregular results for solutions in contact with 
TeOg were plotted and the above values taken from the average curve 
drawn through them. 

a Di Methyl TELLURONIUM Di IODIDE Te(CH3)2l2. 

Solubility of cx Di Methyl Tblluronium Di Iodide in 
Several Solvents at 25°• 

(Lowry and Ollbart. 1929.) 


Solvent 

Gm3.Te(CH3)gIg 

per 100 cc solvent 

Solvent 

per too cc solvent 

Acetone 

9.97 

Ethyl Alcohpl 

2.18 

Benzene 

7.09 

Carbon Tetrachloride 

0.58 

Chloroform 

5 .51 

Cyclo Hexane 

0.10 

Acetonitrile 

5.21 




THORIUM EMANATIONS. 

Data for the solubility of thorium emanations are given by Klaus (1905). 
THORIUM Th 


The solubility of Thorium in Mercury was found by ParMs and Prime, 
1936, to be 0.0154 weight percent {= 0.0136 atomic percent) at 25°. 

THORIUM BORATE. 

The precipitate which results when thorium nitrate is added to a solution of 
borax is not a stable compound. Solubility determinations made by four suc¬ 
cessive extractions of it at 18® with water, gave the following gms. of material 
per 100 gms. H2O; 0.5366, 0.1250, 0.0611 and 0.0560. After the fourth ex¬ 
traction, the residue then contained 10.14% B2O3 and after boiling 10 gms. 
with 100 cc. of H2O for 6 hrs. and repeating this four times, it contained 9.63- 
9.81% B20a. (Karl, igro.) 


THORIUM ChloroACETATES. 


Solubility in Water at 25°. (Karl. 1910.) 

Name of Salt. Formula. 

Basic Thorium Monochloroacetate (ClCH 2 COO) 2 Th(OH) 2 .Ii 20 
Basic Thorium Dichloroacetate (Cl2CH'COO)2Th(OH)2 

Basic Thorium Trichloroacetate (Cl3C.COO)2Th(OH)2 


Gms. Salt per 
100 Gms. H2O. 

0.0663 

0.0887 

0.0091 
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THORIUM m Nitrobenzene SULFONATE Th(C6H4.N02.S0s)4..7H20. 

100 gms. H 2 O dissolve 61 gms. of the anhydrous salt at 15°. (Holmberg, 1907 .) 

THORIUM FIORATE Th(C6H2N807)4.ioH20. 

100 gms. H 2 O dissolve 0.3052 gm. of the salt at 25°. (Karl, 1910 J 

THORIUM HIPPURATE Th(C6H5.CO.CH2.NH.COO)4. 

100 gms. H 2 O dissolve 0.0318 gm. of the salt at 25®. (Karl, 1910 .) 

THORIUM OXALATE Th(C 204 ) 2 . 6 HoO. 

Solubility of Thorium Oxalate in Aqueous Solutions of 
Hydrochloric Acid. 


Results at 17®. Results at 25®. Results at 50°. 

(Colani, 1913-) (Hauser and Wirth, 1912.) (Colani, 1913.) 


Gms. per 100 Gms. 

Cone- of 

Gm. ThOa per 

Gms. per 100 Gms. 

Sat. Sol. 

Aq. HCl in 

1000 Gms. Solid Phase. 

Sat. Sol. 

HCl. 

Th(C^ 4 ) 2 . 

Per cent. 

Sat. Sol. 

HCl. 

Th(C 204 )a: 

0 

0.0017 

24.8 

0.100 3Th(C:a04)aThCh.2Ha0 

0 

0.0017 

1.2 

0.0035 

37 

3-450 

4.1 

0.010 

3*6 

0.0061 

37-6 

3.492 

8.4 

0.028 

4.6 

0.0094 



12.4 

0.057 

8.4 

M 

0 

d 



16.1 

0.103 

13*1 

00 

0 

d 



18 

0.134 

16.2 

0.038 



19-9 

0.169 

19.8 

0.064 



21 .6 

0.232 


Data are also given for the solubility of thorium oxalate in aqueous solutions ^00 
of mixtures of hydrochloric and oxalic acids at the above temperatures. 


Solubility of Thorium Oxalate in Aqueous Solutions of Sulfuric 

Acid at 25®, 

(Hauser and Wirth, 1909a, 1912; Wirth, 1912.) 


Normality of 
Aq. H2SO4. 

Gms. ThOa 
per 1000 Gms. 
Sat. Sol. 

Solid Phase. 

Normality of 
Aq. HaSO^. 

Gms. ThOa 

per 1000 Gms. Solid Phase. 
Sat. Sol. 

0.25 

0.07 

ThCCaOJa.eHjO 

432 

1.10 Th(Ca04)2.6H20 

o.S 

0.14 

“ 

4.9 

1.32 

I 

0. 26 


6.17s 

I. 513 

2.1 

0.418 


6,88s 

1.794 

3-2 

0. 71 

“ 

8-45 

2.473 


Solubility of Thorium Oxalate at 25® in Aque!ous Solutions of : 

(Spitzer, 1917.) 

Sulfuric Acid. Hydrochloric Acid. Nitric Acid. 


Normality 

Gm. Th Oa 

Normality 

Gm. Th Oa 

Normality 

Gm. ThOa 

Normality.* 
of Aq. IL\6 s. 

Gm.ThOi 

of Aq. HjSO/i. 

per liter. 

ofAq. IfaSO,. 

per liter. 

of Aq. HCl. 

per liter. 

per liter. 

0.007 

0.0008 

0.49 

o.o53 

0.04 

0.0006 

0.016 

0 .ooo3 

0.02 

0.0020 

o.5o 

o.o55 

0.09 

0.0017 

0.06 

0.0013 

o.o3 

o.ooSo 

0.58 

0.060 

0.23 

0.0047 

0.24 

0. 0045 

0.06 

0.0069 

0.90 

0.090 

0.38 

0.0070 

0.47 

O.OIOI 

0.10 

O.OT 20 

0.98 

0. 108 

0.48 

o.oo85 

o.5o 

O.OIIO 

0.20 

0.0180 

(l.oo) 

(0.120) 

o.5o 

0.012 

0.78 

0.0144 

0 0 

00 0 

o.o43o 

0.0460 

1.18 

0.120 

0.64 

0.82 

1.00 

0.016 

0.021 

0 . 024 

1.00 

o.o33o 


The thorium oxalate was prepared from thorium nitrate by precipitation in a 
hot solution of oxalic acid and washing with hot water. 
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Solubility of Thorium Oxalate at 25° in Aqueous Solutions of Sulfuric 
Acid Saturated with Cerium Oxalate (Cca (C2 04)3.10 HjO). (Spitzer, 1917.) 


Normality 
of Aq. Ilg SO4. 


Gm. ThOa 
per liter. 


Normality Gm. ThOj 

ofAq. lIjSO,. per liter. 


0.014 o•0009 
o.o 5 o o.oo 3 o 
0.100 0.0040 


0.47 o.oi 5 
0.63 0.019 
0.90 0.043 


Solubility of Thorium Oxalatb in Aqubous Solutions op 
Ammonium Oxalatb at 25®. 

(Hauser and Uirth* 1912.) 


Gm. Mols. per 1000 Gms. 


Normality 

Gms. ThOa 


Sat. Sol. 

(NHOaCA- Th(C: 204 ) 2 . 

Solid Phase. 

of Aq. 
(NH 4 ) 2 C ,04 

per 

1000 Gms. 
Sat. Sol. 

Solid Phase. 

0.00033 

0.00005 

Th(Ci04)3.6Hj0 

O.OI 

0.040 

Th(C 204 ) 2 . 6 H 20 

0.00072 

0.00012 


O.IO 

2.203 

“ 

O'. 001 20 

0.000208 

** 

0 - 5 * 

7.660 

lTh 2 (C 204 )B](NH 4 ) 2 . 7 H 20 

0.00153 

0.00026 

te 

0 - 5 * 

10.63 

“ 

o.6oit 

0.19s 

lTh(C 204 ],(NH 4 ) 2 . 3 H 20 

0 - 5 * 

15.90 


i.iSif 

0.427 


0.5* 

17.60 


I. 42 ot 

T. .480} 

0.540 

0.563 

it 

0.5* 

17-75 



* In these cases the greater jjart of the ammonium salt entered the solid phase complex and it was, 
therefore, necessary to add additional ammonium oxalate until constant results were obtained. 

t In these cases the solvent was saturated ammonium oxalate solutions containing an excess of the 
crystals. 

A thorium ammonium oxalate of the composition Th(C204.NH4)4.4H20 is . 
described by Brauner (1898). It is partially hydrolytically decomposed in 
aqueous solution and a solubility determination, made by analyzing the solution 
from which the nearly pure salt began to crystallize, showed that 100 gms. H2O 
contain 90.3 gms. Th(C204.NH4)4.4H20 and 9.3 gms. of (NH4)2C204 (- an addi¬ 
tional i mol. wt.) 

Solubility of Thorium Oxalate in Aqueous Solutions of Ammonium Oxalate 

AT 25®. (Spitzen, 1917 .) 


Constant mechanical shaking was employed. In the case of dilute solutions 
two liters of solvent were used and for the more concentrated, loo to 200 cc. A 
period of six hours shaking was found to be sufficient. 


Gm. mols. 


Gm. mols. 


Gm. mols. 


(NH,).4CsO; 

Gm. ThO., 

(NHJaCaO; 

Gm. ThOa 

(NHJaCjO* 

Gm. ThO, 

per liter. 

per liter. 

per liter. 

per liter. 

per liter. 

per liter. 

0.00(=: wal(*r) 

0,00007 

0.0075 

0.070 

o.o3oo 

0.600 

0.0006 

0.0023 

0.0100 

0. 100 

(o,o4io) 

(0.410) 

O.OOlO 

0. 004 o 

o.oi 5 o 

0.180 

0.o 5 oo 

I .000 

0.0025 
o.oo 5 o 

0 0 
b *0 
0 c 

0.0200 
o.o 25 o 

0.340 

0.450 

{0.0900) 

( 5 . 55 o) 

Solubility 

OF Thorium 

Gm. ThOa 

Oxalate in Various Aqueous Solutions 
(S pitzen, 1917 .) 

Gm. ThO-a 

AT 25 ®. 

Gm. ThO, 

Aq. solvent. 

per liter. 

Aq. solvent. 

per liter. 

Aq. solvent. 

per liter. 

o.in NHvCl. 

.. o.ooo 3 

0.5 /I H Br ... 

b 

c 

0.5 /I C 4 ll 60 (j. 

. 0.0040 

0. t 71 (NH-.)oSOi. 0.0010 

0.5 n Hi. 

.. 0.0112 

0.5 n ccijcoon.. 

. 0.0120 

0. i n NaCi... 

.. 0.0002 

0.5 n HoCrOi 

... O.OHO 

0.5 n KHSO4.. 

. o.o 3 oo 

o.i n Na2S04. 

.. 0.0006 

0.5 n HCIO4.. 
0.5 n H3BO3. 

,.. o.oiSo 
0.0001 

I .0 /I » 

. 0.0770 
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THORIUM Th 


Solubility of Thorium Chlorooxalate, .3Th(C20,)2ThCU.2H20, in Aqueous 

Hydrochloric Acid. 

(Colani, 1913 -) 



Gms. per 

IOO Gms. Sat. Sol. 


Gms. per too 

Gms. Sat. Sol. 

t*. 

' HCl. 

Th4(C204)CC 


HCl. 

Th4(C204)2Ch 

12 

23 

0.12 

50 

21.2 

0.29 

15 

26.3 

0.17 

50 

23 

0.34 

12 

29.9 

0. 27 

50 

26.8 

0.46 

15 

32.5 

0.48 

50 

29.8 

0-75 

12 

33-1 

0-53 

50 

32.3 

I- 5 I 

IS 

35 

1-03 

50 

34-6 

2.59 


Results are also given showing the effect of oxalic acid upon the solubility of 
the above salt in aqueous hydrochloric acid. 


Solubility of Thorium Oxalate in Aqueous Oxalic Acid Solutions. 

Results at 25°. Results at 50°. 

(Hauser and Wirth, 1912.) (Colani, 1913-) 

IrJS? tor 

I 0.0015 Th(Ca04)2.6H20 1*7 0.0002 

Sat. Solution 0.0030 “+HiC204.2Hj0 9.3 0.001 

fi3 0.003 

THORIUM Hexa Antipyrine Per CHLORATE CThlCOC^QK^/^l^jIClO^)^. 


Sat. Solution 


Gm. ThOj per 
1000 Gms. Sat. Sol. 

0.0015 

0.0030 


Th(Ca04)2.6H20 
“ +H2C2O4.2H2O 


100 cc sat. solution of Thorium Hexa Antipyrine Per Chlorate in Water 
contain 0.6 gm. [ ThlCOC^QlljgNg)^ at 20®. (Wilke-DfJrfurt and 

Schliephake, 1929.) 


C] 


THORIUM CHROMATE Th(Gr HqO. 

Equilibrium in the Syste.m Thorium Oxide, Chromic Anhydride and Water 

' AT 250. (Britton, 1923.) 

The solutions were saturated by constant stirring in a thermostat. The solid 
phases were identified by analysis according to the « rest method ». 


Cnis. per iOO gms. 
sat. sol. 


TitO,. 

CrOa. 

Solid Phase. 

0.044 

0 .o 33 

Th(GrO02.3H2O 

0.45*/ 

i. 37 () 

)) 

•>. . 09 

4.58 

)) 

3.08 

7. i 5 

)) 

6 . 

13.09 

» 

11. ‘.>.7 

21.75 

» 

15 . 6 p. 

28.00 

)} 

•22 87 

37.27 

» 

23.25 

37.45 

)) 


39-49 

» -hTh(Cr04)a.Ci‘0,.3H,0 


Gm.s. per lOO gms. 
sat. sol. 


ThO,. 

CrO,. 

Solid Phase. 

23 .04 

40.23 

Th(Gr 04 ) 2 .Gr 03 . 3 H 20 

21.59 

4 i 56 

» 

17 08 

44*210 

» 

7-91 

52.60 

» 

7.52 

56.79 

)) 

9-^9 

57.57 

» 

17.65 

61.38 

» 4- CrO» 

6.27 

61.84 

CrOs 

0.0 

62.87 

» 


THORIUM FLUORIDE Th F*.4 O. 

1000 cc. sat. solution of thorium fluoride in water contain 0.17 gm. Th 0 , at aSA 

(Spitzen, 1917.) 

THORIUM Pota.sshim FLUORIDE ThK2Fc.4H20. 

1000 cc. sat. sol. o£ thorium potassium fluoride in-water contain 0.4 gm. Th O2 

50 ’ * * (SpUzon, 1917.) 
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Th THORIUM 

THORIUM NITRATE 

EOniLIBRIUM IN TBS Ststbm Thoriom Nitratb, Ethtl Ethbr 
AND WATRR at 0° and AT 20° • 

(Mlsclatcelll. 1929 .) 

Two liiuid layers are formed at concentration of ether greater than 
about 4 percent of the saturated solution at o° and 2 percent at 20 . 


NO 


HO rich layer 


(Cgllgj^O rich layer 


ans. per 

100 

s&c. sol. 

Gms. per 

100 jps. 1 

sac. sol. 


HgO 


''l=^S>2“ 





Results at 0® 



0.0 

35*0 

65.0 

— 

— 

— 

4 .5 

28.5 

67.0 

41.36 

13.99 

44.65 

5.21 

28.89 

65*90 

41.27 

12.78 

45.95 


— 

— 

54.50 

10.50 

35.0 

— 

— 

— 

94.2 

— 

5.8 

5.0 

3O.50 

58.50 

70.0 

7.0 

23.0 

4*84 

46.26 

48.90 

87.50 

4.50 

3.0 

4.99 

52.63 

42.40 

96.08 

3.33 

0.33 

p 

p 

to 

54*^9 

41 * 09 

98.42 

1.45 

0.08 

4*53 

62.35 

33.10 

99.56 

0.41 

0.02 

4.39 

72.33 

23.28 

99.49 

0.49 

0 .02 

8.3 

7^.66 

12.09 

99.92 

0.07 

0.01 

11.6 

88.4 

— 

99.0 

1.0 




Results at 20‘ 

> 


0.0 

35*0 

65.00 

— 

— 

— 

1.92 

32.50 

65.52 

54.10 

8.40 

37.50 



— 

62.47 

7.33 

30.3 


_ 

— 

72.5 

5.0 

22.5 

_ 

—— 

— 

88.58 

2.19 

9.22 

_ 

_ 

— 

92.54 

0.50 

6.96 


_ 

— 

88.01 

— 

1.9 


2.08 

37.62 

60.30 

1.90 

43.0 

55*00 

2.08 

51.2 

46.82 

2.50 

51.60 

45*90 

2.00 

57.49 

40.51 

2.27 

62.22 

35.51 

2.04 

65*00 

32.18 

3.90 

71.52 

20.58 

6.5 

93*52 



66.90 

89.20 
99.00 
98.50 
98.00 

98.20 
98.33 
98.08 
99.0 


0 

3 

,00 
,50 
»00 
1.80 
1.67 
1.92 
1 .0 


26.10 
7.50 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O .0 


Solid 

pnaa« 


Th(NO,l ..611,0 
ThlN'Ogl^.lI^O 


TKMO,)^ 

None 


Th(NOj .6H 0 
Th(NO^\n,0 


ThlNOj)^ 


None 


Experiments in the extraction of Thorium Nitrate from aqueous solutions 
of nitric acid by means of ether are described by Imrie, 1927 - 

cc of a saturated wolution of Thorium Nitrate in Ethyl Ether, pre- 
narM bv freouent agitation and allowing to stand over night at about 
^ ^ ThO A saturated ethereal soloution prepared 

as Ibovfbit ising Tho^iL titrate dehydrated at iso-, contain only 3.67 
gm. TeOg per lOO cc. (Wells, 1930 .) 
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THORIUM Th 


THOBIUM NITRATE Th | NOg) ^. 6HgO. 

Solubility of Thorium Nitrate ik Vater. 

(Ml SCI a cel 11 , 1930 .) 


,0 

Gtas. Th(NOg)^ per 

Solid 

,.0 

(ins. Th(NOg)^ 

per Solid 

c 

100 gas. sat. aol. 

Phase 

c 

100 0as. sat. 

sol. Phase 

~ 0.2 

1.0 

Ice 

“35 

60.6 

Ice 

- 1.5 

9.0 

ri 

~40 .6 

62.0 

" 

~ 4«0 

20.0 

It 

“ 43.5 

64.0 

ThtN 0 _).. 6 H ,0 
3 J 2 

“ 6.0 

33*0 

It 

“22 

64.2 

■' 9.0 

41.0 


0 

65.0 

It 

-i5*o 

47.7 

If 

'•‘10 

65.2 

11 

-25 

5 S *7 

It 

20 

65.6 



Equilibrium in the System Thorium Nitrate, Uraryl 
Nitrate and Ethyl Ether. 

(Mlsclattelli, 1929.) 


t® 

QiS. per 

too 

sat. 

sol. 

Solid 


Gkns. per 

too I^s. 

sat. sol. 

Solid 



ThCNOg)^. 



Phase 

z 


ThCNOg) 


^ Phase 

0 

22 

0 

78 

48 

roe(N 03)3 

20 

0.0 

1.5 

98.5 

Th(NO_)^ 


22.5 

1 .02 

76 


tt 

3.1 

1.0 

95.9 

It ^ *' 

»l 

24 

3.5 

72 . 

57 

"♦TIKNO, 

? " 

5.5 

0.5 

94 

H 

V 

19.2 

4.5 

76. 

3 

Th(NO,t/ 

ft 

8.78 

0 

91*22 

‘VUO JNOJ. 

II 

18 

5 

77 


It 

16 

17.7 

1.7 

80*6 

It ^ 'll 

It 

16.5 

5.6 

77 . 

.9 

It 

19 

10.5 

0.4 

89.1 

II ^ II 

" 

12.2 

7.0 

81, 

.0 

tt 

22 

8.0 

— 

92 

ti_^ It 

It 

8.2 

8.3 

82. 

.5 

ft 

25 

7.37 

— 

92.63"+ " 

If 

3*0 

8 

89 


It 






It 

0 

5.8 

94 t 

i2 

tl 







THORIUM OXIDE ThOa. 

Solubility of Thorium Oxide in Various Aqueous Solutions at 


(Spitzer, 1917 .) 

Cm. ThOa Gin.TbOs 

Aq. solvent. per lller. .Aq. solvent. per liter. 

Water. less than o.oooovt Aq. o.8G^HgO4.. o.oooS 

Aq. 1.0 71 Kg GO3. . » » 0 . 00009 . Aq. i.onHGl . o.oooS 

Aq. 1.0 71 Na^GO.,.. » » o.ooooS Aq. i .0HNO3.... 0.0006 

Aq. 1.071 NaOH... » » o.ooooS Aq. r .0 ti HoSO/,.,. *0.0020 


THORIUM PHOSPHATE ThP^Oe. i iH. 0. 

Solubility of Thorium Phosphate in Aqueous Solutions at 25 ®. 

(Spitzer, 1917 .) 

Gm. ThO, Gm. ThO* 


Aq. solvent. per liter. Aq. solvent. per liter. 

Aq. 1.071 HNO 3 . 0.012 Aq. 1.0 71 H 2 SO 4 . o.o53 

Aq. i.OTiHGl. 0.024 Aq. 1.0 71 K 0 CO 3 . o.25o 
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PO 
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Equilibrium ih the Sistbm Thorium Oxide, Phosphoric 
Acid and Water at 25°- 

(D'Ans and nawini, 1929.) 


(Ms. per ICX) tps. sat. sol. 
' P_6_ WoT 


SO 


4.5 

9«6i 

16.0 

20.0 

27-1 

43*0 (?^ 


2 

trace 

0.1 

0.2 

o.S 

3*3 

22.0 


Solid 

Phase 


(MS. per 100 ©ns. sat. sol. 


Th 3 <P 0,»4 


(?) '■•.ThtHPO ),.H 0 

Th(HP0^)2.n2O 




30 

46.1 
49.0 
50.8 
«;2.o 


5.0 

9.34 

13-3 

19.1 

19.8 


Solid 

Phase 


• r Metastable. 

1.2.2 = ThUPO^.RH^PO^.aHjO. 


The authors also give the following results for solutions simultaneously 
saturated with Thorium Phosphate Sulphate and Thorium Sulfate on the one 
hand and with Thorium Phosphate on the other at 45 • 


e«s. (Ms. 

per 100 g^. 

sat. sol. 




0.59 

0.72 

13*0 

0.71 

0.73 

15*1 

0.6$ 

0.77 

21 *4 

0.26 

2.1 

6.29 

2.5 

6.8 

. 10.8 

2.9 

7.6 

11.2 


Solid 

Phase 


Th ($0^3.41120 


ThS 0 ^.HP 0 ^. 4 H 20 


Th 




THORIITM SULFATE Th (804)2. 

Solubility in Water. 

(Roozeboom, 1890; Demarcay, 1883.) 


Gms. Th(S04)2 per 


Solid 


Gms. Th(S04)2 per 


Solid 


O 

10 

20 

30 

40 

50 

55 

o 

15 

25 

44 


0.74 (R) 

0.88(D) Th(so.)8<)H20 

0 

i.So(R) 

Th(S04)2.6H20 

0.98 

1.02 

15 

1.63 


1.38 

1.25 

30 

2-45 


I -995 

I-85 

45 

3-85 


2.998 

2.83 

60 

6.64 


5.22(51° 

)4.86 

17 

9.41 (D) 

Th(S04)2.4H*0 

6.76 

6.S± 

40 

4 .o 4 (R) 4 -S( 3 S°D) 


1.0 

TKSOJsEHaO 

50 

2.54 1.94(55°) 

“ 

1-38 


60 

1.63 

.t 

1-85 

«< 

70 

1.09 1.32 (75°) 

u 

3-71 

M 

95 

0.71 

ft 

iditional results for the .8H2O and the .9H2O salt, in fair agreement with the 


above, are given bv Wyrouboff (1901). 

100 gms. sat. solution of Th(SO^)g-SHgO in Water contain 2.1 gms. 
iQA 1 IX* ■^/^o (Caven, 1932.) 


Th(SO^)j, at 30 
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Solubility of Thorium Sulfate in Aqueous Solutions of Hydrochloric 
Acid and of Nitric Acid at 30°, 

(Koppel and Holtkamp, 1910.) 


In Aq. Hydrochloric Acid. 

In Aq. Nitric Acid. 

Wt. % HCl 
in Solvent. 

Mid Phase. Wt-fflO 

Sat. Sol. Solvent. 

Gms. Th (504)2 
* per 100 Gms. 
Sat. Sol. 

Solid Phase. 

0 

2.15 Th(S04)j.8H*0 0 

2. IS 

Th(S 04 ) 2 . 8 H 20 

4-55 

3-541 

“ 5-17 

3.68 

“ 

6-95 

3-431 

“ 10.04 

4.20 

<( 

12.14 

2.811 

“ 16.68 

4.84 

it 

15-71 

2.360 

“ 21.99 

4-47 

it 

18.33 

2.199 

“ 28.33 

3-96 

ii 

20 

2 .110 Th(S04)j.4H20 28.51 

3.88 


20 

2.141 

33-17 

3-34 

Th(S 04 )j. 4 H 2 O 

23-9 

1.277 

“ 38.82 

2.51 

“ 

Solubility of Thorium Sulfate in Aqueous Solutions of 

Potassium 



Sulfate. 

(Barre, 1911.) 



Results at 16 . 

Results at 75°. 

Gms. per loo Gms. HjO. 

Solid Phase. 

Gms. per 100 Gms. H3O. 

'K2SO4. 

Th(S 0 ,)j. 

K2SO4. 

Th(S 04 ) 2 . 

0 

1-39 

Th(S04)j.9H20 

0 

0.9248 

0.424 

1.667 

Th(S 04 ) 4 .K:jS 04 . 4 H ,0 

0.865 

I -137 

I .004 

2.193 

“ 

1.167 

I-173 

1.152 

3-191 


I .172 

1.121 

1.224 

2.514 

u 

1.270 

0.907 

1.283 

2.222 


1.296 

0.495 

1.348 

1.706 

“ 

1.852 

0.297 

1-378 

1.637 

Th(S 04 ),.aK 4 S 04 . 2 H 40 

3-117 

0.201 

1.487 

0.870 

“ 

4-659 

0.256 

1.844 

0.370 

“ 

5-348 

0.170 

3 -<^92 

0.070 

** 

5-932 

0.123 

4 050 

0.027 

Th(S 04 ),. 3 jK,S 04 

7.177 

0.031 

4-825 

0.003 

« 

9.706 

0.022 

Solubility of Thorium Sulfate in Aqueous Solutions of: 

Ammonium Sulfate at 16®. 


Lithium Sulfate at 25®. 

(Barre, 19 ii.) 


(Barre, 1912.) 

Gms. 

per 100 Gms. HeO. 

Solid Phase. 

Gms. per 100 Gms. HaO. 

(NHOiSO^ 

ThCSOdj'. 

Li 2 S 04 . 

Th(S 04 ) 2 .‘ 

2.13 

3-361 

Th(S04)a.9H20 

0 

1.722 

4.80 

5.269 


2-57 

4.13 

10.02 

8.947 


4-93 

6.20 

16.56 

13-330 

“ 4-1 I *4 

6.98 

7-95 

28 

10.359 

1.1.4 

9-23 

9.68 

35-20 

9.821 

“ 4”I.2.2 

II.13 

11.05 

45-14 

6.592 

1.2.2 

13.18 

12.54 

49-05 

5-750 

*• 

16.12 

14.52 

52.88 

4-583 

1 - 3-3 

20.49 

16.02 

69.74 

1-653 

“ 

25.18 

18.87 


1.14 = Th(S04)2.(NH4)2S044H2O; 1.2.2 - Th(504)2.2(NH4)2S04.2H20; 1.3.3 

= Th(S04)2.3(NH4)2S04.3H20. 

More recent determinations upon the system Thorium Sulfate, Ammonium 
Sulfate and Water at 25° by Rosenheim and Zickermann, 1932* will be found 
under Ammonium Sulfate. 
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Solubility of Thorium Sulfate in Aqueous Solutions of: 


Sodium Sulfate at i6°. 
(Bane, 1910, 1911.) 

Gms. per 100 Gms. H2O. 

Solid Phase. 

Sulfuric Acid at 25°. 

(Barre, 1912.) 

Gms. per loq Gms. H2O. 

■ NaaSOi. 

Thcsoj^: 

'H2SO4. 

Thcso^)^: 

1.094 

1.743 

Th(S04)2.Na2S04.6H20 

0 

1.722 

1.960 

2.387 


1.072 

1.919 

2.98 

3.962 

iC 

1.941 

2.017 

4.II 

3.375 

it 

2.821 

2.060 

5.79 

2.136 

it 

3-843 

2.061 

9-35 

1.379 

a 

5.212 

2-035 

12.24 

1.169 

it 

8-OSS 

1.863 

15-36 

1.048 

it 

10.10s 

1.702 


Solubility of Thorium Sulfate in Aqueous Solutions of Sulfuric Acid 
Results at 25 ®. Results at 20 ° and at the b.-pt. 



(Wirth, 1912.) 



(Koppel and Holtkamp 1910.) 

Normality 

Gms. Th(S04)2 



Wt. % 

Gms. Th(S04)2 


of 

per 100 Gms. 

Solid Phase. 


H2SO4 in 

per 100 Gms. 

Solid Phase. 

Aq. H2SO4. 

Sat. Sol. 



Solvent. 

Sat. Sol. 


0 

1.593 

Th(S 04 ) 2 . 9 H 20 

20 

5 

1.722 

Th(S 04 ) 2 . 8 H 20 

1.1 

1.831 


20 

15 

0.9752 


2. i6 

1,488 


20 

25 

0.3838 


4.32 

0.8751 


20 

40 

0.0103 

Th(S 04 )o. 4 H 20 

6.68 

0.4512 

“ 

b. pt. 

5 

0.7407 

Th(S 04 ) 2 . 8 H 20 

9.68 

0.1045 

ThCS 04 ) 2 . 8 H 20 

£C 

10 

0.4808 


10.89 

0.0636 

“ 

CC 

15 

0.3882 

tt 

15.15 

0.0308 

Th(S 04 ) 2 . 4 H 20 






Results at 30®. 

(Koppeland Holtkamp, 1910.) 


Wt. % H2SO4 
in Solvent. 

Gms. Th(S04)2 
100 Gms. Sat. 

i!L Solid Pha«. 

Gms. Th ($04)2 per 

100 Gms. Sat. Sol. Solid Phase. 

0 

2.152 

Th(S04)2.8H20 

13-03 

1.484 

Th(S 04 ) 2 . 8 H 20 

0.466 

2.055 



23.64 

0.7196 


0.72 

2.085 

it 


32.68 

0-3364 

a 

1.468 

2.267 



37-80 

0.077 

Th(S 04 ) 2 . 4 H 20 

2.983 

2.311 

it 


43.28 

0.0213 

“ 

4-38 

2.367 

U 


45-69 

0.0047 

“ 

4-97 

2.323 



74 

0.1208 

CC 

9-95 

1.961 



80. s 

0 



SoLUBiLiTv OP Anhydrous Thorium Sulfate is Pure Hethyl Alcohol. 

(Olbaon, Driscoll and Jones, 1920.) 


ana. 904)2 per lOO ffna. CH^OH 


15 

2 S 

35 

45 

55 


0.029 
0.024 
0. 019 
0.014 
0,010 


THORIUM Thallium SULFATE ■.>.Th(S04)a.7Tl2S0t.311,0. 

Solubility of Thorium Thallium Sulfate in Water. (FornamlCT.. 1925. 


Gm. TliOa 

t”. per JOO cc. H5O. 

o . 0.280 

10. 0.340 

20 . 0.415 

3o. o. 5 oo 


Gm. Th Oa 

t“- per 100 cc. UaO. 

40 . 0.584 

5o. 0.658 

60. 0.696 

7^. 0.714 


Gm. ThO.. 

t"- per 100 cf. ifj 0. 

So . 0.712 

90. 0.690 

100. 0.630 
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TITANIUM T 


THORIUM SELENATE Th(Se04)i.9HsO. 

100 gms. H2O dissolve 0.498 gm. ThCSeOi)! at 0° and I.972 gms. at 100°. 

(Cleve, 18S5.) 


TITANIUM Ti. 

The percentage of Titanium in Mercury at 20°, determined by filtering 
an amalgam of the metal through a sintered glass filter, was found by 
Irvin and Russell, 1932, to be less than 1 x io“®* 


TITANIUM Tetra BROMIDE ] 

Determinations of the Reciprocal Solubility of Titanium Tetra Bromide 
and Sulfur Dioxide, determined by the synthetic method, are given by Bond 
and Crone, 19311., 


TITANIUM T etra CHIiORIUE Xi CI 4 . 

100 gms. sat. solution of titanium tetrachloride in selenium oxychloride (Se O CI2) 
contains 0.75 gm. Ti CI4 at 25 “. (Wise, 1923 .) 


( 

Freezing-point data are given for 

TiCl-f CCI4 (Carbon tetrachloride) (Nasu, 1933,) 

" + C II CN (proprioni trile) (Ilertel and Demmer, 1932.) 

" (benzo nitrile) " " " 

” + nitro benzene) (Ilertel and Demmer, 1932.) 

" + SOg fsuliur dioxide) (Bond and Stephens, 1929.) 


TITANIUM Potassium Ilexa FLUOBIDE TiK.Fg. 

1000 cc. sat. solution of titanium potassium hexa fluoride in aq. 0.12:) n hydro¬ 
fluoric acid contain o.o 4.83 gm. mols. Ti Kg F® at 20 . 

(V. Hevesv, Cliri.stiansen and Her^^lund, 1925 .) 

TITANIUM OXIDE TiO.. 


Solubility of Titanium Oxide in Aqueous Solution of Alkalis. 1923 .) 




Gm. TiO, 



Gill. TiO., 


Solvent. 

per liter. 


SolveiU. 

per liter. 

At[. 10 

per cent Na OH... 

0 . 02 - 0.025 

Aq. 

12 per cent KHCO3. 

. o.5o 

» 36 

'» )) . . . 

0.06-0.10 

» 

2.5 » » 

. 2.75 

» 10 

u KOH. 

0.30-0.4^ 

» 

saturated » 


>> fO 

» » .... 

0.70-0.90 

» 

3o per cent .Kg GO3 . 

. 0.02 

10 

» NaHCOa. 

0.2.) 

)> 

saturated *> 



The temperature is not stated and the manner in which the determinations were 


made is not clearly described. 
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THALLIUM BOBATES, TlBOj, TI,BO, and TUBjOj. 

Freezing-point data, for the system Tlj 0 B2 O3, which show the formation 
of the above three compounds are given by Canncri and Morelli, 1922 . 

THALLI-THALLO BBOMIDES, TlBr, TlBrj, [TlBi-jlTla, [TlBrjlTI. 

Solubility of Thalli-Thallo Bromides in Water. (Benrath, 1924 .) 


Gni's. pe r lOO gms. HjO 




Solid Phase. 


Results at 30®. 

0.0 

0.073 

T1 Br (white) 

0.233 

0.91 

» 

1.147 

0.204 

» 

1.556 

0.272 

» 


0.356 

[TlBrelTla (red) 

2.293 

o.3i5 

)) 

2.851 

o.38o 

» 

3.490 

0.379 

» 

3.865 

0.448 

)) 

4. i63 

0.435 

[TIBr4jTl (yellow; 

5.062 

0.425 

)) 

6.980 

0.4*5 

» 

9.241 

o.4o3 

») 

11.917 

0.349 

)) 

14.596 

0,364 

)) 

15.721 

0.389 

» 


Results at 50®. 

0.0 

0.159 

TlBr (white) 

0.478 

0.210 

)) 

o.65i 

0,251 

» 

0.934 

0.285 

» 

1.352 

0.398 

» 

1,695 

o.5oo 

» 


(lias, per ]Q0 gms. 11^0 


'IriBiv ^ 

“''IrTIirT" 

Solid Phase. 


Results at 50®. 

1.701 

0.542 

TlBr (white) 

*.992 

0.670 

» 

2 . 35 i 

0.669 

[TlBre]Tl,(red) 

3.082 

0.680 

» 

3.591 

0.738 

» 

4.110 

0.879 

» 

4.231 

0.926 

[TlBr 4 ]Tl (yellow) 

4.763 

0.901 

» 

5.286 

0.891 

» 

6.632 

0.880 

» 

8.5ii 

0.874 

» 

10.256 

0.883 

» 

i3.o56 

0.851 

)> 

15.554 

0.941 

» 


Results at 80®. 

6.020 

6.211 

2.801 

2.972 

TlBr (white) 
[TlBr,]Tl 3 (red) 

7 . 5 i 5 

3.230 


8.014 

3.193 

[TlBr^JTl (yellow) 


Results at 90®. 

8.234 

3.741 

T1 Br (white) 

8.980 

4.520 

[TlBr6lTl8(rcd) 

9.54 

4.995 

[TlBr*l T1 (yellow) 


THALLIUM BROMIDE TlBr. 

Solubility of Thallium Bromide in Vatkr. 


The results of Kohlrausch, 1908; Noyes, 1890? a-nd Osborg, 19262 v^ere 
plotted and the following results taken from the curve. The results 
above 100° are by Benrath, Gjedebo, Schiffers and Wunderlich, 1937. 


^0 ■ 

rtas. TlBr per 

Solid 

,0 

fbis. TlBr 


11 Ur sat. sol. 

Pliase 

t 

liter sac. 

0 

0.22 

TlBr 

162 

1 .73 

10 

0.32 

If 

21 $ 

3-09 

20 

0.48 

ff 

258 

4.45 

25 

0.57 

M 

269 

6 .2 

30 

0.63 

ft 

294 

7.27 

40 

0.97 

ff 

414 

85 .s 

50 

1.32 

It 

421 

92.0 

70 

2.50 


457 

m.pt- 100.0 


Solid 

Phase 


TlBr 
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Solubility of Thallium Bromide in Aqueous Solutions of Thallium 

Nitrate at 68.5®.* 

(Noyes, 1890.) 


Gms. Mols. per Liter. 

Gms. per Liter. 

‘ TlNOa. 

TlBr. 

■ TlNOa. 

TlBr.' 

0 

0.00869 

0 

2.469 

0.0163 

0.00410 

4.336 

1.164 

0.0294 

0.00289 

7.820 

0.821 

0.0955 

0.00148 

25.400 

0.420 


100 gms. liquid Sulfur Dioxide (SOg) dissolve 0.017 TlRr at 0®. 

(Jander and Ruppolt, 1937,) 

Freezing-point data for mixtures of TlBr + TlCl, TlBr + Til and TlCl 
are given by Monkemeyer (1906)- Results for TiCl + SnCl and TlCl 
ZnCla are given by Korreng ( 1914 ). Results for TlBr * TINOg are given 
by Rostkowski, 1929.) 

THALLIUM BEOMATE TlBrO,. 

One liter saturated aqueous solution contains 3.463 gms. TlBrOs at 19.9® (Bfitt- 
ger, 1903) and 7.355 gms. at 3975 °- (Noyes and Abbot, 1895.) 


THALLIUM METHIONATE T1 g[ CH ( SO^ ) ^ ]. 

100 gws. HgO dissolve 6.42 gms. 80 ^)^] at 35®. (Backer and 

Terpstra, 1939*) 


THALLIUM Chlor METHIONATE TlgCH^Cl (SO^) g. 

100 gms. HgO dissolve 0.1438 gm. mols. TlgCHjCl(SOj)g at 25°. (Backer, 
1930.) 

THALLOUS METHOXIDE and ETHOXIDE. 

Solubility of Each Skparatkly ih Alcohol akd Bbmzbne at 25®- 
(SldfiiNicic and Sutton, 193O.) 


(las. Coaipound 


OcMpound 

Fbimla 

Solvent 

per too 9ns. aolvttit 

Thallous methoxide 

TlOCHy 

CH3OH 

1 .703 

H I. 


CeHj 

3.160 

" ethoxide 

TlOCaHr 

c,h,8h 

9.108 


Results for the Solubility of Several Thalliuni derivatives of Di 
Ketones and (S Ketonic Esters in n Hexane at 27° are given by Menzies 
and Walker, 1936- 


THALLIUM ACETATE TlCHgCOO. 

100 gms. Liquid Sulfur Dioxide (SOg) dissolve 7.5 gms. TICH^CXX) at 0®. 
(Jander and Ruppolt, 1937.) 




T1 


■ CH 
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THALLIUM Racemic MANDELATE TlCgH^Oj. 

Eqoilibridm ih th* Sistbm Racemic Thallium Mahdelate, 
Racemic Mandelic Acid and Water at 25°. 




(Roaa and Morrison, lose.) 


Qbs. per ICX) 

^S. MU flol. 

Solid 

(Me. per 100 je 

s« sat. sol. Solid 

'■'Wi 


^ Phase 


HCgH^Og ' Phase 

0.0 

7.8 

T 1 C,H, 0 , 

20.9 

5.8 1.1 

1.0 

8.1 


24.0 

6.0 

1.9 

8.5 

II 

22.6 

6.0 '’/A«80s 

2.8 

9.5 

” + 1.1 

20.4 

OgHgO, 

3.7 

8.2 

1.1 

18.8 

3.1 

4.8 

7.1 

II 

17.7 

1 .6 " 

9.1 

5.7 

II 

17.2 

0.6 

12.2 

5.3 

•1 

17.0 

0.4 " 

16.0 

5.4 

II 

16.95 

0.0 " 

i.l = T1C3H,0,.C^H^03. . 



THALLIUM Laevo MANDELATE TlCgll., 

Os- 



BQUILIBRIDM IK THR SYSTSM 

Laevo Thallium Mandelats, 


Laevo Makdelic Acid and Water at 

25 ®- 



(Boss, Morrison and Johnstone, 1937.) 


Qtas. per 100 

^8. aat. sol. 

a>lld 

Qss. per 100 

ms. sst. sol. Solid 


TIC3H7O3 

Phase 

^ c 

8 8 3 

^ Phase 

5.2 

60.1 

1.1 

29.2 

28.8; C3H3O3 

3.8 

52.2 

II 

23.0 

22 . 0 * 

3.1 

36.4 

11 

21 *2 

20 . 8 * 

4.5 

18.1 

II 

17.8 

16.7* 

S .9 

16.2 

ri 

15.3 

13.7 

10.0 

13.7 

II 

11.4 

6.5 

18.3 

14.6* 

M 

10,4 

2.4 " 

19.4 

17.0 


10.1 

0.0 " 


* = Metastable; i.i = TlCgH^O^CgHgOg. 


THALLIUM PICRATE T10C5Ha(N0s),. 



Solubility in Water. 

(Rabc, 1901.) 

Gms. 

TIOQH.CNO;), y 

per 100 Urns. vnase. [ . 

Gms. 

TIOQHjCNOp)* 
per 100 Gms. 

Solid Phase. 

0 

HoO. 

0-135 Monoclinic Red 

45 

H2O. 

1.04 

Triclinic Yellow 

18 

0.36 

47 

I. 10 


30 

0 -S 7 S 

50 

1.205 

“ 

40 

0.823 

60 

1.73 

« 

47 

1.14 

70 

2.43 



100 gms. H2O simultaneously sat. with both salts dissolve: 
0.132 gm. CehUCNOalsOTl + 0.36 gm. C6H2(N0j)30K at 0°. 
0-352 “ “ + 0.44 “ “ “ 15°. 

0.38 “ “ + 0.23 “ " “ 20°. 


(Rabe, 1901.) 
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Solubility of Tau,LiuM Picrate in Methyl Alcohol. 



(Rabe, 1901.) 




Oms. 


Gms. , 


f. 

TlOCeHjCNOa)? Solid Phase, 

per 100 Gms. 


TIOQHjCNOo), 
per 100 Gms. 

Solid Phase. 


CH 3 OH. 


CHaOH. 


0 

0.39 Red Form (moaoclinic) 

45 

I-195 

Yellow Form (tridinic) 

18 

0.59 

48 

1.265 

<( 

25 

0.70 « 

50 

1-325 

K 

30 

0.795 

53 

I .41 


35 

0.90 “ 

57 

1-54 

it 

40 

1.02 “ 


1-65 

it 

45 

I. 17 “ 

6 S 

1.84 

M 

47 

1.265 





THALLIUM OLEATE CjHtCH : CH(CHs) 7 COOTl (m. pt. 83», cor.). 

THALLIUM PALMITATE CH3(CH,),4COO T1 (m. pt. ii5'>-ii7»). 

THALLIUM STEARATE CH3(CH.),6C00 T1 (m. pt. ng”, cor.). 

Solubility of Each Separately in Water and in 96 % Ethyl Alcohol. 

(Holde and Selim, 1925 .][ 

The numerical results are not given but only small scale diagrams, from which 
the following approximate values were read. 



Sol 

Gms. 

ubility in Water, 
per 100 gms. sal. soluUon 

Solubility in 96 ^/o 

Gms. per 100 gms. sat. 

Alcohol. 

solution 

t’. 

Tl Oleate. 

Tl Palmilato. 

Tl Stearate. 

Tl Oleate. Tl Palmllate. 

Tl Stcavale. 

i 5 .. 

.. 0.04 

o.oi 5 

0. oo 5 

V.. 7 . 

0.35 

0 . I 

20. . 

.. o.o 5 

•0. 07.5 

0 .006 

2.5 

0.4 

0 . I 

2. 5 . . 

.. 0.06 

0. o 3 o 

0.008 

7 .'JO 

0.5 

0. 1 

3 o.. 

.. 0,07 

o.o 3 .> 

O.OIO 

3.00 

0.6 

0 . I 

35 ,. 


... 

- 

3.75 

0.75 

0 . I 

40.. 

.. 0.09 

0. (>4 > 

0 . 07.0 

7.5 

1.0 

0. 1 

45.. 



- 

15.0 

1.35 

o.i 5 

5 o.. 

0 . I I 

0 .o 5 ,') 

0 . o 3 o 



0.70 

60. . 

.. 0.i 5 

0.07^ 

0. o 5 o 



0.7.5 

70. . 

.. 0. 7.0 


0.07.5 




80.. 

.. 0. 3 o 


0.1 lO 





100 gms. sat. solution of thallium oleate in aq. 5 o % alcohol contain. 0.92 gms of 
the salt ao l 5 ®. (Holdc and Selim, 1925 . 


THALLIUM LAUEATE G 12 IL 3 O 2 TJ (m. pt. 

100 gms. sat. sol. of thallium laurate in aq. 5 o % ethyl alcohol contain 
I. 5 l gms. C12 H23 O2 T1 at l 5 <>. (llalcle an 1 Takchapa, 102 . 5 .) 

THALLIUM MYRISTATE Cu 1127 0 2X1 (m. pi. i2o"~ii3\) 

100 gms. sat. sol. of thallium myristate in aq. 5 o % ethyl alcohol contain 
0.53 gm. Ci 4 H 27 O 2 T1 at l5o. ( Haldo and Takchara, 192.3.) 


CH 
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SOLCBILITT OF THALLIUM SALTS OF FATTT ACIDS, EACH DHTKRMINKB 
Shparathlt, IK Acbtokb, Ether akd ik 96 Percbkt Ethtl Alcohol. 

(Caiin«rl and RlgalllR 193C.) 


Gtaa. per 100 cc (Xf aolvenc 


solvent 


t® /- 

tl 

Tl 

tl 

-- 

- ^ - 

n 





Laurate 

Myrl state 

Pslnltate 

Stearate 

Oleate 

Ara<^lnate 

Acetone (anhy, ) 

5 

0«026 

0.028 

0.022 

0.036 

0.023 

0.024 

" 

II 


11 

0.029 

0.031 

0.024 

0.054 

0.026 

0.028 


" 


19 

0.038 

0 . 03 S 

0.028 

0.078 

0.029 

0.032 


II 


28 

0.065 

0.048 

0.036 

0.143 

0.078 

0.039 

Ethyl 

Ether <2uihy. I 

S 

0.011 

0.028 

0 .010 

0.019 

c 

OC 

0.007 

It 

11 

II 

12.2 

0 .024 

0.041 

0.027 

0.059 

0.353 

0.022 

II 

II 

11 

15.4 

0.042 

0.048 

0.036 

0.119 

0.684 

0.038 


M 

11 

21 

0.057 

0.054 

0.045 

0.138 

1.983 

0.047 

It 

It 

II 

24.5 

0.079 

0.071 

0.057 

0.203 

3.460 

0.079 

tt 

II 

II 

30 

0.088 

0.078 

0.068 

0.235 

8.150 

0.101 

Ethyl 

Alcohol 

(96%) 

IS 

— 

0.559 

— 

— 

— 

0.202 

It 

II 

*' 

21 

— 

0.910 

— 

— 

— 

0.186 

ti 

" 


26 

— 

1.272 

— 

— 

— 

0.244 

II 

II 

II 

32 

— 

2.001 

— 

— 

— 

0.361 

•' 

II 


40 

— 

3*456 

— 

— 

— 

0.546 

II 

II 

" 

45 

— 

4*921 

— 


— 

0.796 


THALLIUM CYANIDE TICN and Double Cyanides. 

Solubility in Water. 

0JI (Fronmiiller, 1878.) 

Cyanide. Formula. Gms. Salt per 100 Gms. H2O. 

T 1 Cyanide TICN i6.8 at 28.5°. 

T 1 Cobalti Cyanide TbCoCCN)^ 3.6 at 0°; 5.86 at 9.5°; 10.04 at 19.5®. 
T 1 Zinc Cyanide 2TiCN.Zn(CN)2 8.7 at o®; 15.2 at 14°; 29.6 at 31°. 
T 1 Ferro Cyanide Tl4Fe(CN)6.2H20 0.37 at 18®; 3.93 at 101°. (Lamy.) 


CNS 


100 gms. Litjuid Sulfur Dioxide dissolve 0.012 gm. TICN’ at 0°. (Jander 
and Ruppolt, 1937. 


THALLIUM THIOCYANATE TISCN. 

Solubility in Water and in Aqueous Salt Solutions. 

(Bottger, 1903; Noyes, 1890; Noyes and Abbott, 1895.) 


One liter sat. aq. solution contains 3.154 gms. TISCN at 20®, 3.905 gms. at 25®, 
and 7.269 gms. at 39.75°. 


Aq. Salt Solution. 

f. 

Salt. 

TISCN. ' 

Thallium Bromate TlBrOa (excess) 

39.75 

0.01496 

0.0221 

Thallium Nitrate TINO3 

25 

0.0227 

0.00852 

it 

25 

0.0822 

0.00406 

Potassium Thiocyanate, £SCN 

25 

0.0227 

0.0083 


Gms. per Liter. 

'“sZil ' TIS^* 

4.966 5 - 793 (N.&A.) 

6.04 2,233 (N.) 

21.88 1.064 

2.208 2.i76(N.) 


100 gms. Liquid Sulfur Dioxide dissolve 0.024 TISCN at 0®. (blander 
and Ruppolt, 1937.) 
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THALLIUM CAKBONATE TLCOa. 

Solubility in Water. 

(Crookes, 1864; Lamy, 1863.) 
t®. iS-5“- 62*. 100®. 100.8®. 

Gms. TljCOaper 100 gma H2O 4.2 (C.) 5.23 12.85 27.2 (C.) 22.4 

100 gnis. Li^iuid Sulfur Dioxide dissolve o.oi gm. TlgCOg at 0°. (Jander 
and RuppoLt, 1937.) 

Fusion-point data for TlgCO^ ^ TINO^ are given by Broun, 1933, 

THALLIUM OXALATE TI2C2O4 

One liter of saturated aqueous solution contains 15.77 gnis. TI2C2O4 at 20°, and 
18.69 gms. at 25°. (Bottger, 1903; Abegg and Spencer, 1905.) 


Solubility of Thallium Oxalate at 

Thallium Nitrate. 

(Abegg and Spencer.) 


Mol. Concentration. Grams per Liter. 
TlNOa. TI2C2O4. TINO3. ‘ Tl2C204^' 

0.0 0.03768 0-00 18.69 

0.04114 0.0264 10-95 13.10 

0.0799 0.0195 21.26 9-68 

0.1597 0.01235 42*51 6.128 

THALLIUM CHLORIDE TlCl. 


25° IN Aq. Solutions of; COO 


Potassium Oxalate. 
(Abegg and Spencer.) 


Mol. Concentration. 

Grams per Liter. 

K2C2O4. 

TI2C2O4. 

'K2C2O4. 

T1sC20,.' 

0.0498 

0.0351 

8.281 

17.42 

0 .0996 

0.03565 

16.57 

17.69 

0.2467 

0.0390 

41.02 

19.36 

0.4^S6 

0.04506 

81.25 

22.37 

0.9785 

0.05536 162.6 

27.48 

in Water. 




Solubility 

(Average curve from results of Noyes, 1892; Bdttgcr, 1903; Kohlrausch, 1904; Hebbcrling; Crookes; 
Lamy. The results of Berkeley, 1904 arc also given.) 


t®. 

Gms. TlCl per Liter. 

t®. 

Gms. TlCl per Liter. Gms. TlCl per Liter. 

0 

2.1 (av.) 1.7 (B.) 

25 

3.86 

4 60 8 10.2 

10 

2.5 2.4 

30 

4-2 

4.6 80 12 16 

20 

3-3 3-4 

40 

5-2 

6 100 18 24.1 (99.3°) 



50 

6.3 

8 

The results of Berkeley are 

in 

terms of gms. of TlCl per 1000 gms. H2O but 


since the densities of the solutions are approximately i in all cases, except for 
temperatures above 60®, the differences are negligible. The Sp. Gr. of the sat. 
sol. at 99.3*^ is 0.9787 and the figure 24.1, therefore, becomes 23.58 gms. per liter. 

One liter sat. solution in water contains 2.27 gms. TlCl at 9.54°, 3*05 g^is. at 
17.7®, and 3.97 gms. at 25.76°, (Kohlrausch, 1908.) 

The more recent determinations of Osborg, 1926! Butler and Hiscocks, 
1926; Randall and Chang, 1928; Benrath and Ammer, 1929! Failey, 1932, 
1932a, 1933; were plotted and the following results taken from the 
averatge curve. The results of Jones and Schurab, 1921» by the electro¬ 
lytic conductivity method are not in good agreement with the others. 

The results for temperatures above 100° are by Benrath, Gjedebo, Schiffers 
and Wunderlich, 1937. 



a«8. TlCl per 

0 

Oaa. TlCl per 

,0 

Ctaa. flCl per 


liter eat. aol. 

t 

liter aat. sol. 

t 

liter oat. sol. 

0 

1.61 

144 

4.2 

338 

36 .4 

10 

2.40 

177 

6-67 

364 

30 - 86 

20 

3.25 

305 

9.0 

367 

91 .S 

2$ 

3 *80 

234 

13.3 

381 

96*3 

SO 

7.83 

303 

21 •! 

430m.pt 

. 100.0 
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Cl 


Solubility of Thalli-Thallo Chlorides in Water at 35 ®. 




{Beni'ath, 

1924 .) 



Gms. per lOO gms. HaO 


Gms. per 100 

gins. 11,0 


TICI3. 

TICK 

Solid Phase. 

tTciT^ 

TICK 

Solid Phase. 

0.0 

o.o5i 

TlGl (white) 

74.401 

0.770 

fTlClelTla (yellow) 

0.169 

0.373 

[ T1 Glfi] TI3 (yellow) 

88.510 

1. 021 

)) 

0.823 

0.265 

» 

118.875 

1.536 

» 

2.173 

0.237 


144.7S2 

2.272 

» 

2.872 

0.232 

» 

157.161, 

2.695 

» 

3.566 

0.2i6 

)) 

i 6 o. 5 o 2 

2.917 

»•> 

4.444 

0.236 

» 

163.291 

2.887- 

[TlGUJTl (white) 

8.723 

0,287 

•» 

166.434 

2.826 

)) 

15.097 

0.272 


172.971 

‘>-779 

)) 

28 109 

0,244 

)> 

J97-997 

2.653 

)) 

39.940 

o.3i4 

») 





Solubility of Thalli-Thallo Chlorides in Water at Several Temper.Itures. 



(Benrath, 1924 .) 



Gms. per lOO gms. Hj 0 


Gms. per lOO gms. 11.^0 


TICI3. 

Tl Cl. 

Solid Phase. 

TICI3. 

TICK 

Solid Phase. 


Results at 4'>® 

4 o. 5 i 2 

0.698 

[TlGlr,]Tl 3 (yello\v) 

0.0 

0.070 

TICI (white) 

88.845 

1-995 

)> 

0.214 

0.496 

[TlGlolTU (yellow) 

120.601 

3 .006 

u 

1.875 

o. 4 o 5 

» 

155.838 

5.412 

n 

4.954 

0.356 

u 

157.413 

5.587 

- 

20.184 

0.426 

)) 

163.985 

6.21 5 

» 

39.561 

0.495 

» 

167.913 

6.669 

u 

65.597 

0.803 

» 

177.163 

6.687 

[TlCl4]Tl(NNhite.) 

90.693 

1.187 

» 

183.968 

6.612 

>• 

^117 .654 

1.976 

0 

201.022 

6.578 

»■ 

i 44 -340 

3 .II 5 

)) 

214.579 

6.493 

.. 

i 56 .167 

3.771 

» 


Results at 70" 

166.853 

4.424 


178.81 

10.356 

[TlClo] Tl, (yellow) 

171,000 

4.400 

[TlGUJTl (white) 

187.16 

io. 58 o 

1 TICU] Tl (white) 

195.820 

4.361 

)) 


Result at 80” 

209.542 

4.3o2 

» 

179.82 

15.291 

[TlGlcj Tl, (yelloNN) 


Results at 55° 

225 .37 

i 6 .oi 3 


0.0 

0.092 

TlCli while) 

245.20 

15.920 

[TlGlv] Tl (white) 

0.291 

0.678 

[TlCUlTlsCyellow) 


Results at 90" 

1.327 

0.593 

» 

287.41 

2 o.o 85 

[TlGlo] Tl, (yellow) 

4.458 

0.586 

)) 

290.83 

19.876 

[TlGUJTl rNNhiie) 

26.501 

0.532 

» 
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Solubility of Thallium Chloride at 25° in Aqueous Solutions of: 


Acetic Acid. Nitric Acid. 

(Hill, 1917.) (Hill and Simmons, 1909*) 


Normalit of 

TlCl per Liter. 

Normality of 

£?25 0 f 

TlCl per Liter. 

\q.CH3COOH. " 

Gms. 

Gm. Equiv. 

Aq. HNO3. 

Sat. Sol. 

Gms. 

Gm. Equiv. 

0 3 

8515 

0.016085 

0 

0.996 

3-951 

0.0165 

0.0501 3 

837s 

0.016027 

0.4977 

1.0184 

5-937 

2.475 

0.0958 3 

8326 

0.016006 

1.0046 

1-0359 

6.882 

2-875 

0.263 3 

7503 

0.015662 

2.0452 

1.0705 

8.143 

3.401 

0.524 3 

6539 

0.015258 

4.0170 

I.1362 

9-925 

4-145 


Solubility of Thallium Chloride in Aqueous Solutions of Salts 
WITH A Common Ion at 25°. 

(Noyes, 1892.) 


Aqueous 
Solution of: 

Gms. Equiv. 

Gms. Equiv. 

Added Salt 
per Liter. 

Dissolved TlCl 
per Liter, 

Water alone 

0 

0.01612 

NH4CI 

0.025 

0.00877 

li 

0.05 

0.00593 

(( 

0. 20 

0.00271 

BaCl. 

0.05 

0.00620 

li 

0.10 

0.00425 

CdCl2 

0.025 

0.01040 

(i 

0.05 

0.00780 

n 

0. 10 

0.00578 

ti 

0.20 

0.00427 

CaClz 

0.025 

0.00899 

n 

0.05 

0.00624 

ii 

0.10 

0.00417 

<c 

0. 20 

0.00284 

CuClj 

0.025 

0.00905 

ti 

0.05 

0.00614 

u 

0.10 

0.00422 

ii 

0.20 

0 . 002 QI 

HCl 

0.025 

0.00869 

ii 

0.05 

0.00585 

a 

0. 10 

0.00384 

a 

0.20 

0.00254 


Aqueous 
Solution of: 

Gms. Equiv. 
Added Salt 
per Liter, 

Gms. Equiv. 
Dissolved TlCl 
per Liter. 

MgCU 

0.025 

0.00904 

ii 

0.050 

0.00618 

ii 

0.10 

0.00413 

ii 

0.20 

0.00275 

MnCi2 

0.025 

0.00898 

it 

0.05 

. 0.00617 

a 

0. 10 

0.00412 

ii 

0.20 

0.00286 

KCl 

0.025 

0.00872 

it 

0.05 

0.00593 

it 

0.10 

0.00399 

ii 

0. 20 

0.00265 

ii 

0.80 

0.00170 

NaCl 

0.025 

0.00869 

it 

0.05 

0.00592 

a 

0.10 

0.00395 

ii 

0.20 

0.00271 

TICIO 3 

0.025 

0.00897 

ii 

0.025 

0.00894 

TINO 3 

0.025 

0.00883 

it 

0.05 

0.00626 

a 

O.IO 

0.00423 
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Solubility of Thallium Chloride in Aqueous Salt Solutions at 25®. 

(Noyes, 1890; Noyes and Abbott, 1895; CJeffcken, 1904.) • 


Aq. Salt Solution. 

G. Mols. per Liter. 

Gms. per Liter. 


Salt. 

TICL 

Salt. 

TlCl. 

Ammonium Nitrate NH4NO8 

0 

0.01612 

0 

3.861 (G.) 


0*5 

0.02587 

40.02 

6.209 


x 

0.03x21 

80.05 

7.473 

ii 

2 

0.03966 

160.10 

9.497 

Barium Chloride BaCls 

00283 

0.00857 

5-895 

2.052 (N.) 

t< 

0.1468 

0.00323 

30-59 

0.773 

Cadmium Sulfate CdS04 

0.030 

0.0206 

6-255 

4-933 (N.) 


0.0787 

0.0254 

16.41 

6.081 

ic 

0.1574 

0.0309 

32.82 

7.399 

Hydrocliloric Acid HCl 

0.0283 

0.00836 

1.032 

2.002 (N.) 

(( 

0.0560 

0.00565 

2.043 

1-353 

<( 

0.1468 

0.00316 

5-357 

0.757 

Lithium Nitrate LiNOi 

0.5 

0.02542 

34.53 

6.085 (G.) 

it 

I 

0.03035 

69.07 

7.266 

<( 

2 

0.03785 

138.14 

9.063 

u 

3 

0.04438 

207.21 

10.630 

Potassium Chlorate KClOi 

0.5 

0.0237 

61.28 

5.674 (G.) 

Potassium Nitrate KNOs 

o.ois 

0.0170 

1-517 

4.070 (N.) 

cc 

0.030 

0.0179 

3-033 

4.286 

n 

0.0787 

0.0192 

7.775 

4-597 


0.1574 

0.0212 

15.920 

5.076 

« 

0.5 

0.0257 

50.55 

6.153 (G.) 

(t 

I 

0.0308 

lOI.II 

7-375 


2 

0.0390 

202.22 

9.340 

Sodium Acetate CHaCOONa 

0.015 

0.0168 

1.231 

4.023 (N.) 

C( 

0.030 

0.0172 

2.462 

4.118 

Ci 

0.0787 

0.0185 

6.46 

4.430 

Cl 

0.1574 

0.0196 

12.92 

4.693 

Sodium Nitrate NaNOa 

0.5 

0.02564 

42.50 

6.139 (G.) 

cc 

X 

0.03054 

85.01 

7-313 

cc 

2 

0.03851 

170.02 

9.221 


3 

0.04544 

255*03 

10.88 

cc 

4 

0.05128 

340.12 

12.28 

Sodium Chlorate NaClOa 

0.5 

0.02320 

53.25 

5-555 (G.) 

cc 

X 

0.02687 

106.5 

6.433 

cc 

2 

0.03060 

213 

7.326 


3 

0.03303 

319.5 

7.909 

cc 

4 

0.03850 

426 

9.215 

Thallium Bromate TIB rOa (at 39.75®) 

0.01567 

0.01959 

5.201 

4.690 (N.&A.) 

Thallium Nitrate TlNOa 

0.0283 

0,0083 

7.518 

1.987 (N.) 

cc 

0.0560 

0.00571 

14.89 

1.368 

cc 

0.1468 

0.00332 

39.05 

0.795 

Thallium Sulfate TI2SO4 

0.0283 

0.00886 

14.27 

2.121 (N.) 

cc 

0.0560 

0.00624 

28.23 

1.494 

Thallium Thiocyanate TISCN 

0.0107 

0.0119 

2.802 

2.849 (N.) 

“ (at 39*75®) 

0.02149 

0.01807 

5-632 

4.. 326 (N.&A.) 


Note. — In the case of the results for thallium bromate and thallium thio¬ 
cyanate at 39.75*^1 the solutions were saturated with respect to these salts as well 
as with respect to thallium chloride. 
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Solubility of Thallous Chloride in Aqueous Solutions of Salts. 

(Butler and Hiscocks, 1926 .) 

Constant agitation was employed and equilibrium was approached from above 
and from below. The thallium was determined by titration with standard perman¬ 
ganate except in cases where thallous salts were used in the solvent. 



Hols. salt. 

dLot 

Hols. TlCl. 

Salt. 

per liter. 

sat. sol. 

per lUeiv 


Results 

at 0°. 


None ( = 

Water) 

1.0014 

0.00670 

KNOa 

o.o 5 

1.0039 

0.00787 

» 

0.20 

i.oi 55 

0.00955 

» 

o. 5 o 

1.0349 

0.01184 

» 

1.00 

1.0661 

o.oi47^i 

ZnSO^ 

o.o 5 

i.oio 5 

0.00875 

» 

o.io 

i.oi88 

0.00979 

» 

o. 3 o 

1.0674 

0.01214 

» 

0.5994 

i.ioi 5 

0.014^3 

132(804)3 O.OI 

i.oo 63 

0.00746 

)) 

o.oi 5 

1.0088 

o.oo 8 o 5 

» 

0.02 

I.OIIO 

0.00828 

» 

0.025 

1.0135 

0.00845 


Results 

at 25 ®. 


None (= 

Water) 

1.0004 

0.01607 

KCl 

o.o 5 

i.oooS 

0.00586 


0.10 

i.oo 33 

0.00387 

» 

0.20 

I .oo 63 

0.00258 

» 

o. 5 o 

I . 02 o 3 

0.00176 

TINO 3 

0.65 

1.0078 

o.oo 6 i 5 

» 

0.10 

1.0202 

o.oo 4 i 3 

)) 

0.20 

1.0399 

o.oo 3 oo 

KNO 3 

o.o 5 

i.oo 38 

0.01826 

)> 

0.20 

i.oi 38 

0 . 02 I 5 i 

>> 

O.DO 

1.0327 

0.02556 

)) 

1.00 

1.6619 

o.o 3 o 3 o 


Salt. 

Hols. salt, 
per liter. 

t® 

dj-of 
sat. sol. 

Hols. TlCl 
per liter. 

TUSO 4 

0.025 

1.0098 

0.00680 

» 

o.o5 

1 .0186 

0.00463 

Zn SO4 

o.o5 

1.0097 

0.01801 

» 

o.io 

1.0184 

0.01836 

» 

o.3o 

i.o5i5 

0.01913 

» 

0.5994 

1.0993 

0.01937 

La2(S04)3 

0.01 

1.0055 

0,01801 

» 

o.oi5 

1.0079 

o.oi836 

)) 

0.02 

1.0098 

0.01913 

» 

0.025 

1.0122 

0.01937 

Results 

None (= Water) 

at 50 *. 
0.9950 

0.03265 

KCI 

o.o5 

0.9943 

0.01835 


O.IO 

0.9957 

0.01281 

» 

0.20 

0.9996 

0.00893 

» 

o.5o 

1.0121 

0.00606 

TJNO 3 

0.10 

i.oi3i 

o.oi38i 

» 

0.20 

I.o 32 I 

o.oioio 

TI 3 SO 4 

0.025 

I.0012 

0.02061 

» 

o.o5 

1.0140 

0.01567 

KNO 3 

o.o5 

0.9989 

0.03598 

» 

0.20 

1.0088 

o.o4i36 

)> 

o.5o 

1.0273 

0.04794 

» 

1.00 

1.0571 

0.05524 

Zn SO 4 

o.o5 

1.0046 

0.04027 

» 

0.10 

1.0249 

0.04457 

)) 

o.3o 

1.0459 

0.05349 

)> 

0.5994 

1.0952 

0.06163 


THALLIUM CHLORIDE 

SOLUBILITT OK THALLIUM CHLORI 0 * AT 35 ® IH AQUIOUS SOLUTIONS OF: 
(Sandall and Citana, lose.) 

Magnesium Sulfate Lanthanum Nitrate 


flB. Mola. per 

On. Hole, per 

Mola. per 

(M. Hols, per 

1000 SK*. HjjO 

1000 »»«• HgO 

1000 Hjp 

1000 


^ MgftO^ HQ 





0.000 0.01611 

0.06259 

0.02214 

0.005215 0.01740 

0.04180 

0.02129 

0.01708 0.01920 

0.1291 

0.02504 

0.008808 0.01778 

o.o8i66 

0.02433 

0.0336tt 0.02042 

0.1994 

0.02641 

0.02024 0.01946 

0.1970 

0.02697 

0.04384 0.02106 

0.3529 

0.03878 





Cl 
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SOUTBILITY OF THALLIUM CHLORIDE IH AQUEOUS SOLUTIONS 
OF Cadmium Chloride at 2 ^®* 

(Benrath and Ai 8 ®ar, 1929.) 


Qns. per (ps. H O 

Solid 

CMS. per too ( 

pa. HgO 

Solid 

Phase 


' TlCl 

CdClg ^ 

Phase 

/ fTCI 

' 


0.376 

0.0 

TlCl 

0.033 

52.96 

TlCl.CdClg 

0.024 

9.27 

TlCl.CdClg 0.034 

76.16 



0.016 

19.27 


0.041 

93.70 



0.019 

23.60 

II 

0.043 

99.25 



0.023 

37.59 

II 

0.052 

0.0 

125.02 
131.s 

CdCl 

2 

Solubility of Thallium 

Chloride at 25° ih 

Aqueous 

Solutions of: 



(Benrath and Ammer, 1929.) 




Barium 

Chloride 


Calcium Chloride 


Strontium 

Chloride 

Gtos. per 

100 gns. Hj >0 


Qua. per 100 gns. H «0 
—. ft - 


Qms. per 100 

gns. HgO 

' 

T 1 C 1 “" 

"\ 

'' CaQg TlCl 

A 

/ SrCI^ 

nrn: ^ 

2.0 

0.070 


5.0 0.O4O 


5.0 

0.042 

5.0 

0.043 


18.5 0.060 


10 .0 

0.040 

10.0 

0.041 


28.3 0,109 


20.0 

0.045 

18.0 

0.044 


41.28 0.154 


30.0 

0.062 

25.0 

0.044 


45.30 0.203 


40.0 

0.074 

30.0 

0.063 


67.77 0.488 


50.0 

0.098 

36.32 

0.086 


88.67 0.875 


53-4 

0.134 


The solid i>hase is TlCl in all cases. 


Solubility op Thallium Chloride in Aqueous Solutions of 
Mercuric Chloride at 25®- 
(Benrath and Amraer, 1929.) 


Qns. per 

100 gns. H «0 

' Hgcqr 

TTCI 

0.037 

0.289 

0.072 

0.270 

0.291 

0.144 

1.303 

0.091 

1.561 

0.078 


Solubility op 


Qns. per 100 gns. HpO 


MgClg 

_ iL- 

TlCl 

0.58 

0.091 

2.78 

0.053 

5 .50 

0.045 

11.69 

0.033 

17.19 

0.040 

20.00 

0.055 


Solid 

Qns. per 1 ^ 

gns. HpO 

Solid 

Phase ^ 

"^rrcT—^ 

Phase 

TlCl 

2.146 

0.065 

nci.HgCi 

II 

3.748 

0.059 

" 

II 

4.691 

0.057 

" 

TlCl.HgClg 

6.346 

0.034 

II 

It 

7.218 

0.0 

H?Clg 

Thallium Chloride in Aqueous 
Magnesium Chloride at 25°- 

(Benrath and Amnier, 1929.) 

Solutions of 

Solid 

Gtas. per 1 ^ 

gns, HgO 

Solid 

Phase ^ 


TlCl \ 

Phase 

TlCl 

30.0 

0.076 

TlCl 

II 

38.75 

0.146 

II 

11 

40.28 

0.137 

3TlCl.MaCl^ 

II 

44.47 

0.085 

II 

II 

51.41 

0.020 

'* 

II 

54.15 

0.007 

" 
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Solubility of Thallium Chloride in Aqueous Solutions^' op 
Zinc Chloride at 25®* 

(Benrach and AMR«r» 1929.) 


Qia. par 100 p®. H.O 

- - -- z 

Solid 

(tea. par 100 

HgO 

Solid 

mcig 

na 

Phaa« ^ 


“mr 

Phaaa 

0.0 

o.3t6 

TlCl 

160.9 

4.67 

sTlCl.ZaCl 

1*11 

0.04 

It 

163.7 

5.49 

2TlCl.ZnCi: 

2.52 

0.007 

II 

229.9 

12.11 

II 

11.15 

0.059 

It 

246.0 

18.52 

K 

37.55 

0.186 

It 

303.1 

33.59 

'• 

76.40 

0.780 

sTlCl.ZnClg 

323.7 

42.31 

II 

93.47 

0.950 

H 

332.7 

49.3,1 

II 

126.00 

1.97 

It 

354.4 

30.00 

II 

138.1 

2.49 

It 

367.3 

22.97 

II 

145.8 

3.75 

II 

390.4 

0.0 

ZnCl, 

Solubility 

OP Thallium Chloride 

IN Aqueous Solutions op 



Zinc Sulfate 

AT 25®- 





(L^«r and Ooldhan. * i9eo.) 




On. Mola. 

jpar 11 tar 

Qa. 

Mola. ^par liter 


' 2nao^ 

ncT^ 


na 


0.05 

0.02059 

0.30 


0.02770 


0,10 

0.03279 

0.5994 

0.03203 


Solubility of Thallium Chloride in Aqueous Solutions of Salts at 25® 

(Bray and Winninghofif, 1911.) 

Solvent. Saturated Solution. 

—--A-^ - * . - 


Salt 

Gms. Equiv. 

of A(i. 

f - 

Gms- Equiv. 
Salt per Liter. 

of Sat. 

Gms. Equiv. 

Present, 

Salt, per Liter. 

Solvent. 

Sol. 

TlCl per Liter. 

None 




0.9994 

0.01607 

ELNO3 

0.02001 

0,9973 

0.020 

1.0009 

0.01716 

tc 

0.05000 

0.9992 

0.04997 

1.0028 

0.01826 

£( 

0.10005 

1.0023 

0.09998 

I .0063 

0.01961 

tc 

0.3002 

I. 0145 

0.3000 

I. 0194 

0.02313 

tl 

1,0005 

1,0568 

0.9996 

1.0632 

0.03072 

K2SO4 

0.01997 

0.9975 

0.01996 

1.0012 

0.01779 

{( 

0.05000 

0.9995 

0.04996 

1.0037 

0.01942 

a 

0. 1000 

1.0030 

0.09989 

1.0074 

0.02137 

tc 

0 .3CXX> 

1.0167 

0.29966 

I.0221 

0.02600 

tc 

I 

I .0628 

0.9986 

I .0698 

0.03416 

TI2SO4 

0.0200 

1.0007 

0.01999 

1.0028 

0.01034 

a 

0.0500 

1.0076 

0.04999 

1.0090 

O'. 006772 

tt 

0. 1000 

I. 0191 

0.09997 

1.0200 

0.004679 

One liter of water dissolves 2.7 gms. 

thallo thallic chloride 3TICI.TIC] 

I3 at 15^-17°, 

and 35 gms. 

8 

c 



(Crookes, 1864; Lamy; Hebberling.) 


Cl 
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SOLOBILITT OF THALLIUM CHLORIDE IN AOCTEOUS SOLUTIONS OF 

Amino Acids at 25®. 

(FAlley, 1933.) 


Act Sol von c 

<M». Mol. TlCl 

A4. ^Ivont 


On. Mol. TlCl 

A^o Acid On. Mols. per llter^ 

per Ilur 

Amo Acid (Mi, Mols. per 11 cor' 

per llcer 

Glycyl^lycine 0.2 

0.0183s 

^ Amino n Butyric Ac. 

0.1 

0.01648 

Glycine 0.2 

0 . 0172 S 

If II M H If 

0.2 

0.01688 

Alanine 0.2 

0.01703 

II „ 11 j 3Q II II 

0.2 

0.01679 

Urea 0.2 

0.01642 

" n Valeric ” 

0.1 

0.01627 

Diketo piperazineo.i 

0.01602 

If If If II 

0.2 

0.01633 


Solubility of Thallium Chloride in Aqueous Solutions op 
Glycine Alone and in Presence op Acid and Base at 25®. 

(FTitley, 1932.) 


On. Mol8, per IDOO 9ns< H O On. Mols. TlCl Hols. p«r 1000 9 * 8 . M O Gta. Mol*. TlCl 


dlyclne 

or NsOH 

per 1000 gns. 

H^O nHycIEe 

- HMO" or Hlffll"^per 

1000 0NS. H^O 

0.00 

— 

0.01617 

0.10 

0.025 N^lOH 

0.01810 

0.010 

— 

0.01623 

0.10 

0.050 " 

0.01902 

0.030 

— 

0.01634 

0.10 

0.075 " 

0.01978 

o.oso 

— 

0.01648 

0.10 

0.100 " 

0.02051 

0.100 

— 

0.01678 

— 

0.02s HNOj 

0.01734 

0.200 

— 

0.01745 

— 

0.050 " 

0.01821 

0.10 

0.035 HNO3 

0.01794 

— 

0.075 " 

0.01887 

0.10 

0.050 '* 

0.01868 

— 

0.100 " 

0*01945 

0.10 

0.075 " 

0.01925 

— 

0.025 NaOH 

0.01777 

0.10 

0.100 " 

0.01979 

— 

0.050 " 

0.01896 




— 

0.075 " 

0.01995 





0,100 " 

0.02086 


Solubility 

OP Thallium Chloride in 

Aqueous Solutions 




OP Edbstin 

Nitrate at 

25 ®* 




(Pslley, 1932 «.) 



Per 1000 ass. Hj ,0 of 

8SC. sol. 

Per 1000 0BS. of sac. 

aol. 

Edestln 

On. Mol. hNOg 

, CM. MOl. na. > CHS. Edestln CMi. Mol. HMO;^ (J 

In. MOl. Tia ^ 

0.0 

0.025 

0.01734 

0.0 

0.050 

0.01821 

4.5 

0.025 

0.01763 

5*2 

0.050 

0.01842 

13.4 

0.025 

0.01802 

10.1 

0.050 

0.01861 

13.8 

0.025 

0.01827 

24.2 

0.050 

0.01953 

30.1 

0.025 

0.01924 

28.1 

0.050 

0.01971 

34.7 

0.025 

0.01948 

45*9 

0.050 

0.02131 

48.8 

0.025 

0.02043 





100 gms. Kethyl Alcohol (CH^OH) dissolve 0.000029 equiv. TlCl at 
25®. (Buckley and Bartley, 1929.) 

100 gms. Liquid Sulfur Dioxide (SO^) dissolve 0.007 TLCl at 0®. 
(Jander and Ruppolt, 1937.) 
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THALLIUM CHLOBATE TICIO,. 

SoLOBiLmr IN Water. 

(Muir, 1876.) 

o“. 20®. so®. 80®, roo®. 

Gms. TICIO3 per 100 gms. H2O 2 3.92 12.67 36,65 57.31 

One liter sat. aq. solution contains 38.51 gms. TlClO* at 20®. (Noyes and Farrel; 1911.) 

One liter of aqueous solution, saturated with both salts, contains 30.4 gms. 
TICIO3 4 ” 34 ‘ 43 ‘S^S* TI2SO4 at 20®. (Noyes and Farrel, 1911.) 


Solubility of Mixed Crystals of Thallium Chlorate and Potassium 
Chlorate in Water at io®. 

(Roozeboom, 1891.) 

Note. — Solutions of the two salts were mixed in different proportions and 
allowed to crystallize, such amounts being taken that not more than one or two 
grams would separate from one liter. 


Gms. per 1000 cc. 
Solution. 

Mg. Mols. per icxx> cc. 
Solution. 

Sp. Gr. 
of 

Mols. per cent 
KCIO, in Mi.xed 

TlClO,. 

KCIO3. 

■ TlClO,. 

KCIO,. ■ 

Solutions. 

Crystals. 

25-637 


89.14 


I.0210 

0 

19.637 

6.884 

68.27 

56-15 

I.0222 

2 

12.001 

26.100 

41-73 

212.89 

I.0278 

12.61 

9.036 

40.064 

31-42 

326.79 

1.0338 

25.01 

7.885 

46.497 

27.42 

379.26 

1-0359 \ 

36.30-97.c 

7-935 

46.53s 

27.60 

379-57 

I.0360 ) 

6.706 

46.410 

23-32 

378.5s 

I-0357 

99.28 

6.723 

47 •109 

23-37 

384-25 

I.0363 

99.60 

4.858 

47-312 

16.89 

385-91 

I-0345 

99.62 

2.769 

47-134 

9-63 

384.46 

I -0330 

99.67 


49.925 


407.22 

I .0330 

100 


Solubility of Mixed Crystals of Thallium Chlorate and Potassium 
Chlorate in Water at Different Temperatures. 

(Quoted by Rabe, 1902.) 

100 gms. H2O dissolve 2.8 gms. TlClOs + 3.3 gms. KClOs at o®. 

^ H2O dissolve 10 gms. TICIO3 + 1.5 gms. KCIO* at 15®. 

“ H2O dissolve 12.67 TlClOa + 16.2 gms. KCIO3 at 50®. 

H2O dissolve 57.3 gms. TICIO3 ■+* 48.2 gms. KCIO3 at 100®. 


THALLIUM PerCHLORATE TICIO4. 

Solubility in Water. 

(Carlson, 1910.) 



Sp. Gr. 

Sat. Sol. 

Gms. TlClO* 

t". 

per 100 Gms. 
H2O. 

0 

1,060 

6 

10 

1-075 

8.04 

30 

1,146 

19.72 


100 gms. H2O dissolve 10 gms. TICIO4 
100 gnis. Liquid Sulfur Dioxide (SO^l 


f. 

Sp. Gr. 
Sat. Sol. 

Gim. TICIO4 per 
100 Gms. 

H2O. 

SO 

I.251 

39.62 

70 

1-430 

65-32 

80 

1.520 

81.49 


15® and 166.6 gms. at 100®. 

(Roscoe, 1866.) 

dissolve 0.013 TlClO at 0®. 
(Jander and Ruppolt, 1937,) 


CIO 
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100 gms. H2O dissolve 0.03 gm. TUCrOi at 60°, and 0.2 gm. at 100®. 

(Browning and Hutchins, 1900.) 

One liter of aq. 31 per cent KOH solution dissolves 18 gms. Tl2Cr04. 

(Lepierre and Lachand, 1891.) 

One liter of H2O dissolves 0.35 gm. thallium trichromate, ThCraOio, at 15®, 
and 2.27 gms. at 100°. (Crookes, 1864.) 


Solubility of Thallium Chromate in Water and in Aqueous Solutions at ^ 20 ®. 

(Moser and Brukl, 1926.) 

Constant agitation was employed for securing saturation. 

Gms. TLCrO, Gins. TLCrO^ 


Solvent. 

per liter sat. sol. 


Solvent. 


per liter sat. sol. 

Water.. 

. 0.0427 

Aq. 


, K^CrOv., 

.... d.oioo 

Aq. 60% Ethyl Alcoliol 

. 0.0092 

» 

.. » -K>.% 

» . . 

.... 0.0095 

)> 70 % )) )) 

0.0080 

)) 

5 % w -1- u 

». 

0 

C 

» 80 % » » 

0 

0 

0 

)) 

10% » + u 


. 0.0205 

» 96% » 

0.0060 

» 

» - 4 % 

» 4 - 100 /0 

Alcohol O.OOGO 


THALLIIJM FLUORIDE TIF. 

100 gms. H2O dissolve 80 gms. TIF at 15°. (BUchner, 1865.) 


THALLIUM IODIDE TII 

One liter sat. solution in water contains 0.0362 gm. at 9.9®, 0.056 gm. at 18.i® 
and 0.0847 gm. at 26®. (Kohlrausch, 1908.) 

Solubility of Thallium Iodide in Water. 

(Average results from Bdttger, 1903; Kohlrausch, 1904-05; Werther; Crookes, 1864; Lamy; Hebberling.) 

t®. 0°. 20®. 40®. 60®. 80®. lOO®. 

Gms. Til per liter 0.02 0.06 0.15 0.35 0.70 1.20 

One liter of 2J per cent aq. ammonia dissolves 0.761 gm. TlCl. 

One liter of 6i per cent aq. ammonia dissolves 0.758 gm. TlCl. 

One liter of 90 per cent alcohol dissolves 0.0038 gm. TlCl. 

One liter of 50 per cent alcohol dissolves 0.027 gm. TlCl. (Bong, 1888.) 

Data for the temperatures of solidification of mixtures of Til and TlNOs are 
given by Van Eyk (1901). 


1000 cc. sat. solution of thallous iodide in water contain 0.0000587 gin. mol. Tl I 
at o® and o.oooaSS gm. mol. at 25^. The'determinations were made by the. electro¬ 
lytic conductivity method. (Jonos and Schumb, 1921 .) 

Similar determinations by Davies and Robinson, 1937, gave 6.47 x 10*® 
as the solubility product and 0.000254 gin. mols. (= 0.084 gms. Lil) per 
liter at 25° as the solubility of Lil in water. 

100 gms. Liquid Sulfur Dioxide (SO^) dissolve 0.06 gm. Til at 0®. 
jQ (dander and Ruppolt, 1937.) 

THALLIUM lODATE TlIOs. 

One liter aq. solution contains 0.578 gm. TIIO3 at 20®. (Bdttger, 1903.) 

One liter aqueous solution contains 1.76.10”"* mols. TIIO3 at 25® = 0.667 gm., 
determined by means of electrodes of the third kind. (Spencer, 1912.) 
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THALLIUM T 1 


SOLnBILITY OF iHALLUtM lODATK IN AQngOirS SALT SOLUTIONS AT 2S‘’- 
(LaMer and Gol<inan, lOPO.) 


Concentration of 

On. Mols. 

Concentration of 

Om. Mols. 

Aq. sal t 

sol. in 

11102 per liter 

Aq. salt 

sol. In 

TIIO., per lU 

1. Mols. per 11 ter 

sat. sol. 

On. Mols. per liter 

sat. sol. 

HO alone 

0,001819 (1) 

0.01 

NaNO 

0.002486 

0.001 


0,001912 

0.0333 

Na,s 5 , 

0.002543 

0.002 


0.001958 

0.05 

II 

O.OO274O 

0.005 

II 

0.002075 

0.005 

MgSO 

0.002068 

0.010 

II 

0.002193 

0.01 

II 

0.002172 

0.013 

II 

0,002252 

0.025 

If 

0.002387 

0.030 

II 

0.002513 

0.05 

II 

0.002640 

0.0333 " 

0,002544 

0 

0 

cn 

II 

0.002625 

0.05 

II 

0.0027d7 

0.01 

KCl 

0.002005 

0.064 


0.002877 

0. 02 

II 

0.002107 

0.15 

II 

0,003520 

0.05 


0.002335 

0.25 

'• 

0.004028 

0. 10 

II 

0.00262s 

0.50 

II 

0,005128 

0.0333 

MgClg 

0.002544 

0.01 

KNO, 

0.001987 

0.05 


0.002744 

0.02 

II 

0.002079 

0.05 


0.002755 

0.05 

II 

0,002270 

0.10 

NaCl 

0.002620 

0.10 

II 

0.002492 

0.0333 

Ms(NO ) 

0.002459 

0.30 

»« 

0.003126 

0.05 

II 

0.002621 

0.50 

II 

0.003673 

0.05 

ZnSO 

0.002789 

1.00 


0.004821 

0.05 

CdSO. 

0.002798 




0.05 

CdCl* 

0.002708 


(i) Results in a later paper by Friedman and LaMer, 1931* 


Solubility op Thallium Iodate in Aqueous Solutions of 
Amino Acids at 25°• 

(Palley, 1933 .) 


10 


Cone, or Aq. Ajalno 
Acid 80I. In On. 

Mols. per liter 

HgO alone 

0.20 Glycylglycine 
0.025 Glycine 
0.05 " 

0.10 " 

0.15 '• 

0.20 " 

0.025 ^ Alanine 
0.05 

0.10 " 

0.20 " 

0.025 /9 Alanine 
0.05 " 

0.10 " 

0.15 
0.20 
0.05 
0.10 
0.15 


Sarcosine 


Ohi. Mola. TlIOj 
per liter 
sat. sol. 

0.001843 

0.002282 

0.00187s 

0.001907 

0.001917 

0.002033 

0.002098 

0.001872 

0.001907 

0.001963 

0.002084 

0.001863 

0.001884 

0.001919 

0.001964 

0.002001 

0.001880 

0.001917 

0.001954 


Cone, of Aq. Amino 
Acid Sol. in OBI. 
Mols. per liter 


On. Mola. TlTOj 
per liter 
sat. sol. 


0.20 Sarcosine 0 

o.ioaAminon Butyric Ac. 0 
n.2 n " " 0 


0.025 methyl Glycine 

0.05 " " 

0.10 " 

n A 


0 
0 
0 

W .20 " " » ° 

0.05 ocAmino iso Butyric Aco 


0.10 " 

0.15 ” ” " ' 

0.20 " " " ' 

0.10 ^Aminon Valeric Ac 
0.20 " " 

0.025 Urea 
0.05 ” 

0.10 " 

0.15 " 

0.20 
0.10 


Diketopiperzine 


001993 

001966 

001971 

001859 

001873 

001901 

001957 

001874 

,001901 

.001934 

,001956 

.001895 

.001939 

.001845 

.001851 

.001861 

.001876 

.001891 

.001844 
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Solubility of Thallium Iodate ih Aqueous Solutions op 
Sodium Salts at 2 $®* 

(Failey, 1933 ».) 


Cone, of so. salt 

Oa. Jtols. TlIOj 

Oonc. of ao. salt 

(la. Hols. TIIO, 

sol. In Ob. Hols. 

per liter 

sol. In On. Hols. 

per liter 

per liter 

sat. sol. 

per liter 

sat. sol. 

HgO alone 

0.001843 

0.005 

O.OO49B0 

0.0001 N^c^ie^ie 
0.0002 " 

u) 0.001967 
0.002092 

0.01 " 

0.02 NaCl 

0.006184 

0.002118 

0.0005 ” 

0.002426 

0.04 '* 

0.002277 

0.001 ” 

0.002901 

s 

0 

0 

0.002629 

0.002 '* 

0.003636 

o.oi NaOn 

0.002003 

(1) Sodium Mellitate. 



The author also 

gives results at 

25® for the solubility 

of Thallium 


lodate in aq. o.ooi 0.02 normal solutions of Sodium Kellitate to 
which various amounts of a third salt have been added. 


Solubility op Thallium Iqdatb in Aqueous Solutions of 
Ethyl Alcohol at 25®- 


d. of 

Wt. ^ 

(La Her and (toldman. 1931.) 

di. Mol, TlIOjj d. of 

wt. * 

(M. Mol. niOj 

sat. sol. 

In aq. solvent 

per liter sat. sol. sat. sol. 

In ao. solvent 

per liter sat. sol. 

0.99718 

0.0 

0.001841 0.9478 

31 ‘61 

0.000297 

0.9894 

4.25 

0.001416 0,9304 

40.51 

0.000135 

0.9780 

11.56 

0.000915 0.9167 

46.91 

0.00083 

0•9644 

21.37 

0.000504 - 

94.71 

trace 

THALLIUM NITRIDE 

TIN3. 




Solubility op Thallium Nitride in Water. 

(Ourtlus and BIsbom. 1896.) 


0 Oa. TIM- par 100 ana. sat. sol. Solid Phase 

t o 

O 0.171 TlNj 

5 0.196 " 

16 0.30 

THALLIUM NITRITE TINO^. 

Solubility op Thallium Nitrite in Water. 

(Ferrari and Oolla, 19S7.) 


.0 

d. of 

Ons. TlHOg per 


d. of 

Qss. TlNOjg per 

t 

sat. sol. 

100 sa®. aat. sol. 


sat. sol. 

100 0H®> SAt. eol 

0 

1.1471 

15.15 

SO 

1.8041 

55.10 

5 

1.1811 

18.43 

55 

1.9611 

61.60 

10 

1.2383 

22.44 

60 

2.2600 

68.40 

15 

1.2627 

25.30 

65 

2.7080 

77.50 

20 

1.2942 

28.75 

71 


86.19 

25 

1.^01 

32.10 

78 


91.49 

30 

1.4193 

34.73 

89 


94.45 

35 

1.5061 

39.9s 

98 


95.78 

40 

1.5771 

45.53 

110 


97.42 

45 

1.6751 

49.85 

182W 

.pt.— 

100.00 
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THALLIUM NITRATE TINO,. 

Y Solubility in Water. 

I (Berkel^, 1904; see also Etard, 1894; Crookes; Lamy.) 


t®. 

Gms. TlNOa^ per 

TOO Gms. 

4 - 0 

Gms. TINO3 per 

• 100 Gms. 


Solution. 

Water. ' 

b 

Solution. 

Water. 

0 

3-76 

3-91 

60 

31-ss 

46.2 

10 

5-86 

6.22 

70 

41.01 

69-5 

20 

8. 7 * 

9 -S 5 

80 

52-6 

III .0 

30 

12.51 

14-3 

90 

66.66 

200 .0 

40 

17-33 

20.9 

100 

80.54 

414.0 

50 

23-33 

30*4 

M 

0 

85-59 

594-0 


Solid phase. TINO* rhombic. 

100 gms. HjO dissolve 43.5 gms. TlNOs -f- 104.2 g^s. KNOs at 58®. (Rab«, 190a.) 

The freezing-point curve for the system thallium nitrate + thallium niti 
shows that a continuous series of mixed crystals is formed. (Cattica, 19: 


THALLIUM HTDBOZIDE TIOH. 


Solubility in Water. 

(Bahr, 1911.) 



4^ of 

Mols. TIOH 

Gms. TIOH 

^0 

Mols. TIOH 

Gms. TIOH 

A . 

SaL Sd. 

per Liter. 

per Liter. 

A • 

^ per Liter. 

per Liter. 

0 

1.231 

I.15I 

254*4 

44.5 

2.442 

539-8 

18.5 

1*317 

1*554 

343*4 

54.1 

2.940 

649.7 

29 

1.342 

1.803 

398-5 

64.6 

3 < 5 oi 

795-8 

32.1 

1*377 

1.861 

411.2 

78.5 

4 -673 

1033 

36 

1.417 

2.075 

458.6 

90 

5-705 

1261 

40 

1.446 

2.240 

495 

99.2 

6.708 

1483 


The solutions were stirred by means of a current of hydrogen. The solid phase 
is the same at all temperatures. 


THALLIUM HYDROXIDE (ic) Tl(OH)^. 

Solubility of Thallic Hydroxidb ih Aoiteous Solutiohs 
OP Pbrchlokic Acid add op Sulfuric Acid at 25®• 
(flD«iTin and Haaa. 1936.) 


Results for Aq. Perchloric Acid 


Wc. ronuAlitj^per liter 

Hao^ 


0, 5246 

0.00221 

0.9912 

0.01485 

1 *4943 

0.04424 

1.9297 

0.08881 


Results for Ag. Sulfuric Acid 

fUraallty per liter 

___ 



0.1590 

0.001255 

0.2084 

0.002753 

0.2871 

0.006880 

0.4676 

0.02402 

0.5267 

0.03294 

0.6215 

0.05038 


Fusion-point data for Tl^O + are given by Canneri, 1928.) 
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THALLIUM Hypo PHOSPHITK TlH^POg. 

SoLOBiLity OF Thalliwh Hypo Phosphite in Water. 

(Ferrari and Col la, 1937.) 


PO 


s 


,0 

Ons 

TlHgPOg per 

Solid 

,0 

d. of 

Qns. TlHgPOg per 

Solid 


too 

0RS. sat. sol. 

Phase 

t 

sat. sol. 

100 0ns. sau sol. 

Ptiase 

“ 7 


43*68 

Ice 

0 

2.538 

77*69 

TiH^ro^ 

“12 


56.91 

II 

10 

2.688 

79.90 

“17 


63*63 

II 

20 

2.827 

81.53 

II 

-25 Rutec. 

— 

"+Tin 

25 

2.900 

83*80 

11 

-23 


70.93 

TIH^FO^ ' 

35 

3*049 

86.32 

II 

“17 


72.37 


50 

3*260 

90.64 

II 

“ 9.5 


74*42 

" 

65 

— 

93.28 

If 

“ 6.0 


75.51 

II 

77 

100 

iiom. 

.pt. 

95.74 

98.62 

100.00 

ri 

M 

11 


THALLIUM PHOSPHATE (ortho) TI3PO4. 

One liter of sat. aqueous solution contains 4.97 gms. TI3PO4 at 15° and 6.71 
gms. at 100° (Crookes. 1864.) 

THALLIUM Per RHENATE TlReO^. 


SotoBiLiTY OF Thallium Pkr Rhknatb in Water. 

(Noddacic and Noddacfc, 1931 .) 



One. TlReO^ per 

Solid 

.0 

(tas. TlReO^ per 

t 

liter sat. sol. 

Pnase 

c 

liter sat. sol. 

20.3 

1.6 

TlReO 

42 

5.8 

21.5 

1.7 

If 

93 

15.4 

24.8 

2.1 

II 



THALLIUM SULFIDE ThS. 




Solid 

Phaae 

TlReO 

II ^ 


One liter of sat. aqueous solution contains 0.215 g™* "TIqS at 20°. (B()ttger, 1903 .) 


The results of Moser and Behr, 1924» and of Bruner and Zawadski, 1909, 
1910, upon the solubility of Thallous Sulfide in Water are critically 
reviewed and recalculated by Kolthoff, 1931, and by Ravitz, 1936, in 
connection with similar results upon other methal sulfides. 

A diagram and discussion of the fusion points of ThS + S, TI2S + Se and 
TI2S + Te are given by Pelabon, 1907. 


1000 cc. aq. o.oi normal H2 SO4, saturated with Hg S at i atmosphere pressure, 
dissolve I. 45 l gms. TI2 S at 20^. (Moser and Behr, 1924 .) 


THALLIUM SULFITE TI2SO3. 

SO 100 H2O dissolve 3.34 gms.-ThSOa at 15.5°. (Seubert and Elten, 1892 .) 


100 gms. Liquid Sulfur Dioxide (SO^) dissolve 0.242 gm. T 1 SO at 0®. 
iJander and Ruppolt, 1937.) ® 
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THALLIUM SULFATE TI2SO4. 

Solubility in Water. 

(Berkeley, 1904 ; see also Crookes; Lamy.) 


THALLIUM T 1 


t°. 

Gms. TI2SO4 per 

100 Gms. 

t®. 

Gms. TI2SO4 

per 100 Gms. 


Solution. 

Water. 


Solution. 

Water. * 

0 

2.63 

2.70 

60 

9.89 

10.92 

10 

3-57 

3-70 

70 

II.31 

12.74 

20 

4.64 

4.87 

80 

12.77 

14.61 

30 

5.80 

6.16 

90 

14.19 

16.53 

50 

8.44 

9.21 

99-7 

15-57 

18.45 


100 gms. H2O dissolve 3.36 gms. TI2SO4 at 6.5°, 4.3 gms. at 12° and 19.14 gms. 
at 100°. ... (Tutton, 1907 .) 

One liter sat. solution in water contains 48.59 gms. TI2SO4 at 20° (Noyes and 
Parrel, 1911) and 54.59 gms. at 25° (Noyes and Stewart, 1911). 

100 gms. H2O simultaneously sat. with both salts dissolve: 

4.74 gms. TI2SO4 -f 10.3 gms. K2SO4 at I5"'. 

11.5 “ “ 4- 16.4 “ “ 62°. 

18.52 “ “ 4 " 26.2 “ “ 100®. (Rabe, 1902.) 


The following results for the solubility of Thallium Sulfate in Vfater 
at temperatures above 100® are by Renrath, Gjedebo, Schiffers and 
Wunderlich, 1937. 



Ghis. per 

100 sat. sol. 


Cilia. TlgSO^ per 

100 gas. sat. sol. 


flBS. Tl-SO, per 

^ 4 

ICC bpijs. sac. sol. 

116 

17.7 

173 

25.5 

27 X 

34.4 

130 

18.8 

188 

27.0 

359 

'37-76 

iq6 

21 .S 

208 

29.0 

365 

78.8 

153 

22 .4 

225 

31.2 

380 

85.7 

167 

28.8 

241 

32.4 

632 n 1 .pt. 

• 100.0 


Solubility of Thallium Sulfate in Water. (Cohen, de Mecster and Moesvold, 1924). 

The authors used a specially designed apparatus and observed all precautions 
necessary for determinations of the highest accuracy. 

t". oO.O. 4.9.9. IJO.O. 

Gms. TI2SO4 per 100 gms. sat. sol. .'i.SS 8.43 9.79 

Solubility of Thallium Sulfate in Water at 30® and under High Pressures. 
(Cohen, VoUer and Moesvcld, 1923.) 

Pressure in atmospheres... r 5 oo 1000 i 5 oo 

Gms. TI2SO4 per 100 gms. sal. sol.... 5.83 7-48 9.03 10. 5 o 

Solubility of Thallium Oxide (TI2 O3) in Aqueous Solutions of Sulfuric Acid 
at 25®. (Meyer, 1923; Meyer and Wilk, 1924.) 

Constant agitation in a thermostat was employed. 


_ Gms. pe r 100 cc. Aq. Sulfur ic Acid _ 

Per <jent IIjSOj. Tl-Oj. Tl(OIIJSO*.’HjO. IITl(S04)j.4ir,0. 

20. 16.2 25.2 

4o. 9-8 1 5 .2, - 

5 o ... 2.52 ~ 2.9 

70... o. 3 o - 0.61 


The diagram given by the authors contains three branches, corresponding 
respectively to the solubility of Tig O3 in dilute sulfuric acid and of the two sulfates, 
T1 (OH) SO4.2 Hg 0 and H T 1 (804)2 4 Hg 0 , stronger acid. The existence of 
the basic salt Tl (OH) SO4.2 Hg O requires a concentration of at least 10 % Hg SO4. 
The space diagram but not the numerical data is given for determinations at tempe¬ 
ratures between 20® and 95®. 
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Solubility of Thallium Sulfate in Aqueous Solutions at 25®. 

(Noyes and Stewart, 1911.) 


Solvent. 


Saturated Solution. 


Salt Present. 

Formula Wts. 
Salt 

Formula Wts. 
Salt 

Formula W^ts. 
TI2SO4 

^26 of 

Sat. Sol. 

Gms. 

Salt 

Gms. 

Tl 2 ^S 04 

TINO, 

per Liter. 

per Liter. 

per Liter. 

per Liter. 

per Liter- 

0 . 099 =t 

0.0996 

0.08365 


26.51 

42.17 

Na2S04 

0.04995 

0,0497 

0.1080 

1-0531 

7.062 

54-44 

“ 

0.20 

0.1988 

O.II73 

1-0754 

28.25 

59-13 

NaHS04 

O.IOI5 

O.IOIO 

0. I161 

1.0596 

12.12 

58-53 

H2SO4 

0.04967 

0.0494 

O.II72 

1.0540 

4.878 

59-09 

(t 

0.09933 

0.0987 

0.1249 

I . 0604 

9-747 

62.95 


Solubility of Thallium Sulfate in Aqueous Solutions of Sulfuric 

Acid at 25°. 

(D’Ans and Fritsche, 1909.) 


Mols. per 1000 Gms. Sat. Sol. 

Solid Phase. 

Mols. per 1000 Gms. Sat. Sol. 

Solid Phase. 


TI2SU4, 

HsSO,. 

TI5SO4. 

0 

0.103 

T 1 jS 04 

4.89 

0-59 

TIHSO4 

2.99 

0.46 

» +T 1 ,H(S 04 ), 

4.92 

0.66 

“ 

4.25 

0.61 

TlaH(S 04 )i 4 -TlHS 04 

4.78 

0*75 


4.5s 

0.56 

TIHSO4 

4.26 

1.01 


4.79 

0*55 


4 03 

1.08 

ft 


SO EQiriLIBRIUM IK THE SYSTEM ThALLIKM SWLFATl, ZlKC SOLFATl AND WATER. 

(Benrath, lasi.) 



(lit. 

per 100 


pe. 

sat. eol. 


*^ 7180 ^ 

^ ai8b^ 

0 

0.81 

26.81 

M 

2.74 

0.97 

17.6 

1.37 

34.69 

N 

1.73 

26,36 

n 

4.68 

2.04 

40.5 

2*32 

39.58 

H 

3.64 

37.16 

H 

3.2 

33.6 

n 

3‘91 

28.2 

H 

4.39 

22.66 

l< 

6.12 

9.97 

n 

6.82 

7.30 

M 

8.34 

4.48 


Solid ^0 

Phase 

ZnSO .7II 0 ♦ 1,1.6 64.5 

n s6 * ♦ " 

ZnS0/7H,0 ” 

1:1.6* 

" Tl^ 

ZnSO .6H 0 ♦ 1.1,6 ” 

iti.6 


Oms. per 100 
gas. sat. sol. 


Tl^SO^ 


^ TISO^ 

2.93 

5.66 

6.35 

8.57 

10.85 

14.71 

13.95 

3.55 

11.97 

24.5 

23.7 


1 . 1.6 ~ T 1 




Solid 

Phase 


41.07 

40.04 

38.30 

34.45 

21.39 

10.43 

8.77 

37.10 
34.58 
31.3 

13.11 


,S 0 ^.ZnS 0 


ZnSO^.H^O 

" 1.1.6 

1.1.6 


" -f Tl^SO^ 
TlgSO, 
ZnSO^.HjjO 
" * 1.1.6 
Tl-SO. > ” 

TlX 

,.6H,0. 


100 gws. Liquid Sulfur Dioxide (SO ) dissolve 0.021 gm. T 1 SO at o®. 
(Jander and Ruppolt, 1937.) ^ ^ 

THALLTOM DOUBLE SULFATES 


Solubility in Water at 25®. 
(Locke, 1901 0 


Double Sulfate. 

T 1 Copper Sulfate 
Tl Nickel Sulfate 
T 1 Zinc Sulfate 


Formula. 

T1sCu(S04)2.6H20 

Tl2Ni(S04)2.6H20 

Tl2Zn(S04)s.6H20 


Salt per 100 cc. HjO. 


Gms. Anhydrous. 
8.1 
4.61 
8.6 


Gms. Mols. 
0.0122 
0.007 
0.0129 
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thallium T1 


Solubility in Water at 25®. 

(Locke, 1901.) 

Salt per ico Grams HgO. 


Alum. 

Formula. 

Gms. 

Anhydrous. 

Gms. 

Hydrated. 

Gm. 

Mols. 

T 1 Aluminum Alum 

TIAlCSOA-iaHjO 

7 S 

II . 78 

0.0177 

T 1 Vanadium Alum 

TIV(S04)3.I2H.0 

25.6 

43-31 

0-0573 

T 1 Chromium Alum 

TlCr(SOJ,.i2H20 

10.48 

16.38 

0.0212 

T 1 Iron Alum 

TlFe(SO,),.i2H.O 

36-15 

64.6 

O.0799 


THALLI-THAL.LO SULFATE TljSO,.Tlj(804)3. 

Solubility of Thalli-Thallo Sulfate in Aqueous i 6.36 per cent Sulfuric Acid. 
(Benrath and Espenschied, 1922 .) 


t“. 

Gms. Tl,80-i Tl,(SO,), 
penOOgms. sat. sol. 

t*. 

Gms. TI,SO,.Tl,(SOj]j 
per 100 gms. sat. sol. 

48.5. 


Cl .0 . 


55.2. 

. 16.69 

65.5. 


60.5. 

. 16.89 

83.5. 

. 15.35 


The density of the aqueous SO, was I.ii 5 . Below the ratio of T 1 (i) 
and T 1 ( 3 ) in the solution is no longer i:i as required for the double salt. 

THALLIUM SELENATE TltSeOi. 

Solubility in Water. 



Gma. TljSeCL 
per 100 Gms. 

Authority. 

9-3 

2.13 

(Tutton, 1907.) 

12 

2.4 

“ 

20 

2.8 

(Glauaer, 19x0.) 

80 

8-5 


100 

10.86 

(Tutton, 1907.) 


THALLIUM SELENATES TlH(Se 04 ) 2 .^H 20 and TI(OH)Se 04 .H, 0 . 

The system Tlj O3 + Se O3 + 0 at 26® is described by Meyer and Wilk, 1924^ 

but numerical data are not given. It is stated that the curve is almost identical 
with that of selenium sulfate but the transition point is at 45 % Hj Se 0 , instead 
of at 40 %. 

THALLIUM VANADATES. 


Solubility in Water. (Camelly, 1873; Liebig, i860.) 

^ T.i 1 Gms. Vanadate per xoo Gms. HiO. 

Vanadate. Formula. .... 

Tl. meta vanadate 

TIVO, 

At IS. 

0.087 (ll®) 

At 100". 
0. 21 

“ ortho vanadate 

TUVOj 

I 

1.74 

pyro vanadate 

TUV,0, 

0. 20 (14®) 

0. 26 

“ vanadate 

TluV.O« 

0. 107 

0.29 


THULIUM OXALATE Tm*(C 204 ) 3 . 9 H 20 (?.ioH 20 ). 

100 cc. aq. 20% methyl amine oxalate dissolve approx. 4.082 gms. thulium oxalate. 
100 cc. aq. 20% ethylamine oxalate dissolve approx. 5.728 gms. thulium oxalate. 
100 cc. aq. 20% triethylamine oxalate dissolve approx, i .340 gms. thulium oxalate. 

(Grant and James, 1917.) 

THULIUM Bromonitrobenzene SULFONATE Tm(C6H3Br.N02.S0i, 1.4.2)j.- 
12H2O. 

100 gms. sat. solution in water contain 6.379 gms. of the anhydrous salt at 25®. 

(Katz and James, 1913*) 
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The percentage solubility of Uranium in Mercury at 20°, determined by 
filtering an amalgam of the metal through a sintered glass filter, was 
found by Irvin and Russell, 1932, to be less than 1 x io“®. 

UBANYL FORMATE U0^{ HCOO) 

Solubility of Uranyl Formate in Aqueous Solutions op 
Formic Acid at 25°* 

(Colanl, 1920 .) 

The solutions were kept in darkness during the period of saturation. 
When uranyl formate is dissolved in water or dilute solutions of formic 
acid, a precipitate of basic formate separates after a short time. This 
increases in solubility with increaise in concentration of formic acid 
until the neutral formate is formed. This latter then decreases in 
solubility with increase in the concentration of formic acid. 


Qms. per 100 

sat. 

sol. 

Solid 

Qns. per 100 

gns. sat. 

sol. Solid 


hCOOH 


Phase 

/ no; 

RTS!!3ir" 

V Phase 

0*076 

0.012 


.2ii20.u0g{HC00)g.ng0 

4.12 

20.16 

uo (IICOO) .H 0 

0.368 

0.28s 



2.52 

31.57 

II 

0.7S9 

0.806 



1.15 

44.85 

11 

1.07 

1.33 


It 

0.765 

50.67 

It 

3 «o 6 

4.88 



0.325 

61.23 

It 

4.87 

8.23 



0.116 

72.29 

It 

6.05 

10.87 

(l) 

"•^U0^(IIC00).*1L0 

0. 058 

85.86 

It 

5.71 

12.33 

uo 

g(HC00)g.Hg0^ 

0.057 

93.93 


(1) This result 

corresponds to 7.99 

U0g(HC00)g 

•HjO per 

100 gms. 

sat. solution at 

25®* 





URANYL ACETATE 

IJO 

,(CH,C00),.sll,0. 





Solubility of Uranyl Acetate in Aqueous Solutions op Acetic Acid at 2$°* 

(Colanl. 19278U) 


Qtas. per 100 gns. sat. sol. Solid Ons. per 100 gna. sat. sol. Solid 



CHgOOOH ^ 

Phase 

r 


CHgCOOH 

V Phase 

0.549 

0.270 

2.1 


3-11 

30.70 

U0^(CH,C00),.2H^ 

0.883 

0.499 

It 


2.68 

36.9 


1.11 

0.618 



2.65 

41.1 

'* 

1.28 

0.747 



2.36 

46.4 

11 

2.07 

1.20 



1.87 

56.7 


4.12 

2.32 

" 1.1.3 


1.38 

65.9 


4.47 

2.49 

1.1.3 

• slip 

0.831 

77.4 


4.89 

2.64 (1 ) 

»*KU0g{CH COO) 

0.858 

79.9 

" 1.2.1 

4.54 

2.87 

U0g(c(?3C05)g.2l 

uo 

0.645 

81.6 

1.2.1 

4.07 

4.55 


0.40S 

88.2 


3.79 

11.3 

II 


0.306 

97.8 


3-30 

24.8 






2.1 = 

2lU02){b}l)2. 

UOp(CH,COO) ; 1, 

,2.1 = 

UOglCH 

3C00)2.2Cfl 

IgCOOH.HgO; 

L.1.3 » 

UO.lOHlp.IIOg 

(GH COOIj.sli^O. 






(ij This result corresponds to 7,24 ^^OglCH^^COO) g.2 Hg0 and 0,39 gni. 
free acetic acid per 100 gms. sat. solution. 
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Solubility op Each Separately in Water. 

(Oourcols, 191-1.) 


Compound 

Uranyl Formate 
" Acetate 

" Propionate 

" n Butyrate 

" Iso •' 

" n Valerate 


Fbnnula 

UOj:HCOO]-.H„0 

UOjcilsCOOjJaHaO 

U02[CKn5COO%.2H20 

U0g[Cj;.%CTO]^.2H20 

nOgCc^H3.coo]2.2!i20 


Jins. Anhydrous Onpd. 
per liter sat. sol. 


15 

72.0 

17 

77 ..3 

19 

84.8 

17 

105.3 

20 

42.5 

14 

37.2 


100 Methyl Alcohol dissolve 0.74 gm. anhydrous uranyl acetate at 

15° and 0.83 gTh. at 66° (b.pt.K 

100 gnis. Acetone dissolve 2.37 gnis. ainhydrous uranyl acetate at 15°. 

(Henstock, 1934.) 

URANYL Ammonium PROPIONATE 2U02(C3H502)2.NH4C3H602.2H20 . 

URANYL Potassium PROPIONATE U02(C3H602)2.KC3H502. CH 

100 gms. aq. solution contain 16.48 gms. 2U02(C3H502)2.NH4C3H602 at 29.8®. 

100 gms. aq. solution contain 2.362 gms. U02(C.3H602)2 + 0.82 gm. KC3H6O2 
at 29.4°, atomic relation, i: 1.29. (Rimbach, 1904.) 


URANYL Potassium BUTYRATE U02(C4H702)2.KC4li702. 

The double salt is decomposed by water at ordinary temperatures and the solu¬ 
tion gets richer in uranyl butyrate. The solubility at 29.4® in water containing 
KC4H7O2 is 2.10 gms. U02(C4H702) + 0.38 gm. KC4H7O2 per 100 gms. solution. 
The atomic relation being i : 0.64. (Rimbach, 1904.) 


URANIUM HEL.IANTHATE 

1000 cc. Hg 0 dissolve o. 3 o gm. hydrated uranium helianthate at 20-26®. 

(Stark and Dehn, 1918.) 


URANYL Ammonium CARBONATE U02C03.2(NH4)2C03. 

Solubility in Water. 

(Giolitti and Vecchiareili, 1905.) 

A large excess of the double carbonate was agitated with water at constant 
temperature and the clear saturated solutions analyzed. 


Gms. per 100 Gms. Sat. Sol. _Mol. Ratio. 


1 -. 

U. 

CO2. 

NH3. 

T 

: CO2 : 

NH 3 . ■ 

18.6 

2.71 

I-S 4 

0-795 

I 

3.08 

4.10 

36-5 

3*09 

2.29 

I. 188 

I 

4.01 

5-35 

48.3 

3 03 

2 . yi 

1*35 

I 

4-95 

6-35 

62 


3-^7 

1.62 




87-3 

3-95 

3 96 

2.027 

I 

5-42 

7 -iS 


Theoretical molecular ratio for U02C03.2(NH4)2C03 = 1:3:4. 

Thus at the lower temperature, the composition of the dissolved salt is very 
near the ratio corresponding to the formula. 

The author calculates that 6.04 gms. of U02C03.2(NH4)2C03 are contained in 
100 gms. of the sat. solution at 18.6® (a recalculation from the U value, 2.71, in¬ 
dicates that this figure should be 5.26 gms.). 
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URANYL Campho CARBONATE 00^(01 jHg. 


Solubility op Urahyl Campho Carbonatb ir Sivbral Solvents. 

(Picon, 1931.) 


Solvent 


per liter set. sol. 


Solvent 


per liter set. sol. 


Ethyl Ether 7 
Acetone 7 
Ethyl Acetate 7 


22.4 Benzene 

13.5 Chloroform 

52.^ Olive Oil 


7 

7 

15 


79.1 

61.0 

5.84 


UEANYL OXALATE UO2.C2O4.3H2O. 

100 gms. H2O dissolve 0.7401 gm. UO2C2O4.3H2O at 25®. (Dittrich, 1899.) 

Solubility Of Uranyl Oxalate in Water. (Colani, 1925.) 

t". il.O l^>.0 20.0 ;>0.0 75.0 100.0 

Gms. UO2G2O4 per 100 gms. sat. sol.. o .45 0.47 o. 5 o i.oo i .65 3.06 

The solid phase was UO2.G2 H4.3 Hj 0 in all cases. 


Solubility of Uranyl Oxalate in Aqueous Solutions of Acids. 

(Colani, 1925.) 


InAq.HGIatll® 

Gms. per 100 gms. 
sat. sol. 

Gms. per 100 gms. 
sat. sol. 

In Aqueous Oxali 

c Acid at 15 ® 

Gms. per 100 gms. 
sat. sol. 


HCl. 

UOj C ,0 

IhCjO*. 

UOjCjO,. 

^ oUllU 

Phase. 

n,c,o,. 

UOjCsO,. 

dOllCl 

Phase. 

3 . 6 o 

1.14 

1.40 

1.56 

U 0 j.C, 04 . 3 H 20 

7 - 4 fl 

1.55 

HsCjO,. 2 HjO 

8.20 

2.00 

2.66 

r .86 

» 

7.55 

1.20 


11.49 

2.91 

4.12 

2.02 

» 

7.56 

0.78 

» 

‘ 4-99 

4.90 

5.18 

2.09 

» 

7-48 

0.39 

» 

17.65 

8.82 

7.33 

2.T9 

» 

7.46 

0.00 

)> 


In Aq. Nitric In Aq, Phosphoric 
Acid at 20 ®. ... Acid at 20 ". 


Gms. per 100 

gms. .«ai. sol. 

Gras, per 100 gms. sat. sol. 


'uo/cj-o^. 

hTp^H ' tjCcTo 

1.84 

0-79 

0.77 

2.10 

5,34 

1.19 

I -5i 

3.56 

12.14 

1.56 

2.67 

5.66 

17.60 

1.76 

4.94 

9.25 

21.47 

1.88 

8.75 

i5. i4 

31.00 

2.28 

15.76 

25.74 


In Aq. Sulfuric Acid at 20 ®. 


Gni.s. per 100 gms. sat, sol. Gms. per 100 gms. sat, sol. 


Hj .sOv 

' GO.Csl),.' 

H, sd^. 


0.00 

o. 5 o 

15.07 

3.85 

0.82 

0.85 

19.88 

4.93 

2.59 

i. 3 .i 

25.58 

5.98 

3 .o 5 

1.6i 

27.31 

6.46 

5 . 5-3 

•2.04 

29.67 

7-49 


Equilibrium in the System Uranyl Oxalate, Ammonium Oxalate 

AND Water. 

(Colani, 1917) 


Results at 15°. Results at 50®. 


Gms. per 100 Gms. 
Sat. Solution. 

Solid Phase. 

Gms. i)cr 100 Gms. 
Sat. Solution. 

Solid Phase. 

1 OjCjO*- 

0.47 

(NHJtCs 04 . 

0 U0jC,04.3H,0 

U0,c,04. 

I 

(NHOjCrf). 

0 

UO5.CjO4.3H2O 

7.19 

2.14 

“ +(NH4),(U0^,(Q04),.3H,0 


1.36 

“ +(NH 4 ) 5 (U 05 ) 5 (CA)i 

8.78 

2.99 

(NH 4 ),(U 02 )(C^ 4 ) 2 . 2 Hj 0 + “ 

19.89 

8.52 

(NH 4 ) 5 (U 05 )(C 504 ), 4 - " 

9.66 

6.43 

“ +(NH4)»C,04-Hj0 

23.82 

15-90 

“ - 1 -(NH 4 ),C, 04 .H 50 

0 

3 -69 

(NH 4 ) 5 C, 04 .H 50 

0 

936 

(nh 4 )jC:j 04 .H 50 


Two determinations at 75® are also given. 
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Equilibrium in the System Uranyl Oxalate, Potassium Oxalate 

AND Water. 

(Colani, 1916a.) 


Results at 15° 


Results' at 50®. 


Gins, per 100 Gms. 
Sat. Solution. 

Solid Phase. 

Gms. per 100 Gms. 
Sat. Solution. 

Solid Phase. 

tJ02C204. 

0.47 

K 2 C 2 O 4 . 

0 

U02Ca04.3H20 

IJO 2 P 2 O 4 . K 2 C 2 O 4 .' 
I 0 

UO 2 C 2 O 4 . 3 H 2 O 

1*34 

0.42 

“ +K2(U02)2(C204)8.4H20 

3*45 

I. II 

“ +Ko(U02)2(Co04)3.4H20 

3*89 

1.83 

K2(U02)(C204)2.3iH20+ » 

9.82 

4*83 

K2(U02)(C204)2+ “ 

3 * 7.6 

1.8s 

» +K4(U02)2(C204)5.roH20 

9*59 

5.61 

“ +K8(U02)2(C204)s.I0H20 

0.10 

24.30 

K 2 C 204 .H 20 + 

1.22 .32.65 

K 2 C 2 O 4 .H 2 O + 

G 

24.09 

K 2 Ca 04 .H 20 

0 

32.75 

K,C204.Hj0 


Solubility of Uranyl Oxalate in Aqueous Sodium Oxalate at 25®. 

(Dittrich, 1899.) 

Gms- Na2C204 


per 100 cc. 
Solution. 

0.6706 

0*3353 

0.2235 


Gms. UO2.C2O4.3HjO 
per 100 cc. Sat. 
Solution. 

2.0125 

0.9867 

0.6059 


UEANYL CHLORIDE UO2CI2.3H2O. 

100 gms. H2O dissolve 320 gms. UO2CI2 at 18®. 


(Mylius and Dietz, xQoz.) 


Solubility of Uranyl Ammonium Chloride, U. Tetra Methyl Ammonium 
Chloride, U. Tetra Ethyl Ammonium Chloride, U. Caesium Chloride, U. 
Rubidium Chloride, and U. Potassium Chloride in Water. 

(Rimbach, 1904.) 


Formula of Double 
Salt. 


t\ 


UO2Cl2.2NH4Cl.2H2O IS 


Gms. i)er 100 Gms. Sat. Sol. 
40.67U02-f3-5iNH4+i9.isCl 


Atomic Relation in Sol. Solid Phase. 


UOaCl2.2N(CHa)4Cl 

29.8 

19-85 

+io.44Clt 

=41.24* 

U 02 Cl 2 . 2 N(C 2 H 6 ) 4 Cl 

80.7 

20.23 

‘ 4 * 10.5 2 CI2 

=41.91* 

27.1 

15-02 

‘ -f 7-81 Cla 

=* 37 .i 5 t 

80.7 

15-12 

‘ + 7.78C12 

* 37 - 23 t 

U02C12.2CSC1 

a 9 - 7 S 

22.11 

‘ +22.5 Cs 

=s 6 . 04 t 

u02cl2.2Rbcl.2H20 

24.8 

27.18 

‘ +16.6 Rb 

+i3.8Cli 


UO2Cl2.2KCl.2H2O 


80.3 

0.8 

14.9 

17-5 

25 

4 I-S 
SO 
60 
7 I-S 
78.s 


30.66 

38.57 

33 - 71 

37.36 

35-01 

35-27 

34.18 

34- 19 

33-55 

35.26 


-fi9.iRb 

+ 13 .S 9 CI 

-fra.SiCI 

4-14-SoCI 

-f-i5.26Cl 

+1S.92CI 

-fi6.s6Cl 

4-I7-2SC1 

4-17.44CI 

-4-18.24CI 


+iS-8cJ 
+ 3-86K 
+ ... K 

+ 9-14K 
+ 9-28K 
+ 9 . 9 SK 


iU02:i.S9NH4: 

1UO2: 4.02CI 
lUOj; 3.98CI 
1UO2: 3-97CI 
1UO2: 3.94CI 
lUOj: 2.07CS 
lUOj: i.96Rb: 
lUOj: i.98Rb: 
1UO2: 2.69CI : 
lUO,: 3.06CI : 
lUOj: 2.96CI : 
xUOj: 3.33CI : 
1UO2: 3-44CI : 
lUOsra-ViCl : 
1UO2: 3 . 8 sC 1 : 
lUOj: 3.96CI : 
iU02:3.9SC1: 


, I "Mol. double salt 
3-5901 +0.4M0I.NH4CI 
Double salt 


3-90CI 

3 . 9 sC 1 

0.69K 

1.06K 

0.96K 

1.33K 

1.44K 

1.71K 

i.8sK 

1.96K 

i. 9 SK 


[The double salt 
is decomposed 
by water at 
[temperatures 
below 6o“. 

Double salt 


U02Cl2.2N(CH3)4Cl. t U02Cl2.N(C2H6)4Cl. t UO2CI2.2CSCI. 

§ =* 57-9 gms. tJ02Cl2.2RbC4. II *=65.8 gms. U02Cl2.2RbCl2- 

URANYL Penta Antipyrine Per CHLORATE rUO^ICOC (CIO^) g. 

100 cc sat. solution of Uranyl Penta Antipyrine Perchlorate in Water 
contain 0.46 gm. [UOgt^iU^e-Dorfurt and 
Schliephake, 1929.) 


URANYL Sodium CHROMATE 2(U02)Cr04.Na2Cr04.ioH20. 

100 gms. sat. aqueous solution contain 52^52 gms. 2(U02)Cr04Na2Cr04 at 20®. 

(Rimbach, 1904.) 


Cl 






URAHIUM „ttinBIDES with Organic Bases 

UBANYL Double BLCOBI 

nnlLin O' S*PARATBLY IN yfATKS AT 20® 

(OHWO, 1930 .) 


organic Bas« 
Pyridine 

II 

Quinoline 

II 

Tetra Methyl Ammonium 
" Ethyl ” 


fbmuli ot nouble Fluoria* 

C H NHUOgFj.HgO 

C5H,NH(U0,),F5.3H20 
CgH,NHU0 F^.H^O 

(CH l.NlUOjI^F^.aHgO 

'C2H5),N(U5,),P5.21[,0 


Qns. Compound 
per 100 cc sat. sol. 


Tri methyl -p- C,H,Cll3(Cll,) 3.NUO3.2II3O t . 6 u 5 

„ C H>UCH:i>(U03)/ .H 0 3.091 

" "u 1 n„ridine C.HJcLjjSaiUO 0.708 

Tri methyl pyr di c'lLN(CX)gHlu 5 I^Fj.aH^O 1 . 7 S 9 

Bi ethyl aniline C H NlcXl^HlUO^.F^.H^O 3.896 

Tri ethyl suUine (C3ll3.3S(U0,,3F3.pH,0 0.897 

UEANYL lODATE UOs(IOs)j. ^ 

tibtlity of the Different Crystalline Forms in Water at 18 . 

bOLUBILli (Artmaan, 1912-13.) 


Appearance of Crystals. 

TT^ /TA^ wn Type I warty, later prismatic needles 

U 02 (I 03 ) 2 - 2 H 20 


Gms. UOidO,). 
per 100 Gms. HaO. 

o.1049 
O.1214 
o.2044 


XJEANYI. NITRATE U02(NOs)2.6H2O. 

Solubility in Water. 


- 1.6 

— 2-1 

- 2.9 

- 4.4 

- 6 

- 7.9 

— II.2 

—18-1 

— 12.1 


Gms.UOjCNOa)! 
ner 100 Gms. 
Sat. Sol. 

10.83 ' 

12.24 

17-19 

23-52 

26.20 

32-53 

37 -°9 
43-12 
45-53 


(Wasilieff, 1910*) 
Solid Phase. 


+U0 j(N0,)s.6 H20 

U02(N03)2.6H20 


t". 

riua. 

per 100 Gms. 
Sat. Sol. 

Solid Phase. 

2.2 

48.77 

U 02 (N 0 ,)j. 6 Hj 0 

0 

49-46 

«( 

s-s 

50-55 

K 

12.3 

52.88 


21.1 

55-98 

f( 

25.6 

57-17 

fl 

36-7 

61.27 

II 

45-2 

65.12 

II 

51-8 

67.76 

Cl 


Data for the densities of uranyl nitrate solutions in water and other solvents 
are given by' de Coninck (1900). 
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More recent determinations of the solubility of Uranyl NHtrate in 
Water by Guempel, 19291 gave the following results. 


t*" 

ons. U0 j,(N0jj)2 

per Solid 

t® 

(hs. U0g(N0j)g per 

Solid 


100 5 »S. a&t. 

Jol. ‘ Phase 


100 9ia. sac. sol. 

Phase 

- 0.3 

7.87 

Ice 

25.0 

55.90 DO 

(NO3) .6H3O 

- 2.9 

17.33 

It 

25.0 

56.08(1) " 

a„z z 

“ 5*4 

24.85 

II 

36.1 

60.28 " 


- 7.3 

29.60 

II 

43.6 

64.20 '• 


“18.0 

43*04 

II 

54*5 

70.25 " 


~i8.i Eutec. 43,10 

"♦UO (NO UILO 

57.4 

72.76 " 


’ii*S 

46.25 


58.6 

75.65 ''+U 0 ,(N 0 ,),.xll n 

~ 5.55 
^ 7.6 

48.47 

51.57 

62.0 

72.4 

76.83 UO. 

78.50 

(NO,.,rxfi,o 

15.0 

52.80 

" 

80.6 

80.20 

M 

20.0 

54.40 

II 

88.5 

81.13 


(1) Colani, 1928* 





Equilibrium in the 

System Uranyl Nitrate, Nitric Acid 

AND Water at 25®. 



(Colani, 1926.) 


Gms. per iOO gms. 



Gms. per 100 gms. 


sat 

. sol. 



sat. sol. 


Free IINUj. 


Solid Phase. 


Free HNO,. UOj (NO,)*. 

Solid Phase, 

0.0 

56.08 

U02(N03)2.6H20 

46.12 27.18 

U 0 ,(N 03 ),. 3 Hs 0 

12.35 

40 .36 

» 


50.43 25.79 

» 

25.14 

30.29 

» 


53.20 26.77 

» 

28.67 

29.65 

» 


53.71 27.49 

» 

29*84 

31.27 

)) 


55.24 27.24 

U 05 (N 03 )j,. 2 H 20 

30.43 

36.72 

» 


60.38 23.65 

n 

3 o. i 5 

37-99 

)) 


66.71 22.29 

» 

32 . 31 

36.28 

U 0 s(N 03 ) 2 . 3 Hj 

0 

68.83 22.49 



Solubility of Uranyl Nitrate Hexahydrate in Aqueous Nitric Acid at 20®. 

(Nichols^ Howes, et. al. 1919.) 

Per cent concentration of aq. HNO3 . 10.o 20,0 3 o.o 4 o.o 70.0 

Gms. U02(N03)2.6 Hi 0 per 100 gms. solvent.. 160.0 ii 5 .o 80.0 65 .o 65 .o 

100 gms. abs. acetone dissolve i .5 gms. U02(N03)2.6H20 at 12®. (de Coninck, rgoo.) 

100 gms. 85% alcohol dissolve 3.3 gms. U02(N03)2.6H20 at I2^ 

100 gms. sat. solution of anhydrous Uranyl Nitrate in Bthyl Rther 
contain 0.95 gm. l’^2(N03)2 at 20°. (Guempel, 1929.) 

Solubility of Uranyl Nitrate in Ether. 

(Lebeau, 1911.) 

When a large excess of uranyl nitrate is shaken with ether at 7°, two liquid 
layers are formed. The ethereal layer contains 59 gms. U02(N03)2 per 100 gms. 
of solution and the aqueous layer contains 62.5 gms. per 100 gms. of solution. An 
elevation of temperature was noted when ether and U02(N03)2-6H20 were mixed 
at room temperature, therefore, indicating that solution is accompanied by com¬ 
bination and elimination of the water of the salt. 
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tiWILIBRIUM IN THB SYSTEM URAMTL NiTRATB, ETHTL ETHER AMD tfATBR AT 0“. 

(Mlaclactelli, 193 c,) 


Gns. per 

100 enSj^lower layer 

Ons. per 

100 gMs^pper layer 

Solid 


”2^ 



HgO 


^ Phase 

0 

52.0 

48.0 

— 

— 

— 

UO (NO,».6(1^0 

4.1s 

47.47 

48.38 

45.1s 

10.29 

44.56 

2 3^2 2 

5*00 

46.30 

48.70 

41 .17 

13.56 

45.27 

• It 

S-SO 

65.50 

38.00 

67.50 

6.50 

26.00 

None 

6.48 

65.00 

28.52 

87.85 

3.02 

9.13 

tt 

9*48 

66.56 

25.09 

86«46 

6.95 

6.58 

ti 

7.0$ 

73*50 

19.38 

97.49 

0.96 

1.55 

" 

9.79 

77.74 

12.47 

98.53 

1.60 

0.31 

n 

11.6 

88.40 

— 

99.0 

1 .0 

— 

tf 




68.0 

7.0 

24.5 

” 

—— 

— 

— 

78.0 

— 

22.0 

" 


Equilibrium in thb System Uranyl Nitrate, Sthyl Ether 
AND Water at 20°* 

(OUempel, 1929; Mlficlacalil. 1930.) 


Ctaa, per 

IOC lower layer 

Otois. per 

100 8MS. upper layer 

Solid 


H^O 


' (" 2 « 5 > 2 " 

« 2 ° 


Phase 

— 

45.6 

54.4 


— 

—{G)(M) 


3.30 

42.47 

S 4-.23 

38.12 

12.80 

49.08(G) 

3 .87 

43.52 

52.61 

42.88 

8,10 

49 . 02 (M) 

II 

4.00 

60.0 

36.0 

67.10 

7.0 

25.90(M) 

None 

3.30 

42.47 

54.23 

49.08 

12.80 

38.12(G) 

" 

4.5 

72.0 

23.5 

96.0 

1.50 

2.5 (M) 

II 

5.3 

56.44 

38.26 

62.50 

8 .2$ 

29.2S(G) 

If 

6.1 

75.33 

18.57 

96.0 

3.11 

0.89(G) 

II 

6.50 

93 .5 

— 

99.0 

1.0 

— (M) 

II 

— 

— 

—• 

86.4 

1.10 

12.50(M) 

U02(N03), 

— 

— 


91 .22 

— 

8 . 78 (M) 


TJRANYL. Potassium NITRATES UOjCNOjja.KNOj, U 02 (N 03 ),.aKN 03 , 

Solubility of Uranyl Potassium Nitrates in Aqueous Nitric Acid at 20°. 

{Nichols, Howes et. al., 1919.) 

Results for U02.(N03)2.KNOj Results for U02(N03)2-2KN03 

Gras. Gms. 


Per cent IINOj tI 0 ,.(NOa)*.KN 08 Solid Per cent HNOj UOaiNOjij.i KNOg Solid 

Insolvent. per lOO gms solvent. Phase. Insolvent, per lOO gins, solvent. Phase. 


0.0 

85.5 

I 0.0 

S2.0 

20.0 

99-8 

3 o.o 

89 0 

3 o,o 

89.5 

4o.o 

81.0 

5o.o 

54.0 

60.0 

33.9 


KfNOg 

» 

UOsCNOah.eH.O 

U02(N03)2.KN03 

» 

» 


0.0 

62.9 

10.0 

52.2 

20.0 

45.7 

3 o.o 

5 i .8 

40.0 

67.2 

5 o.o 

52.3 

5 o.o 

57.2 


KN03 

)) 

» 

U02(N03)2.^.KN03 

1302(N03):2.KN03 
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TJRANYL DOTIBLE NITRATES. 

Solubility of Ura^nyl Ammonium Nitrate -f Uranyl Nitrate; U. Caesium 
Nitrate + Caesium Nitrate; U. Potassium Nitrate + Potassium Nitrate 
AND U. Rubidium Nitrate + Rubidium Nitrate in Water. 

(Rimbach, 1904.) 


Formula of Salt. 


Gms. per 100 Gms. Sat. Solution. 
'UOj. Total Salt. 

Atomic Relation 
in Solution. 

U 02 (N 03 ) 2 .NH 4 N 03 

0-5 

29.71 -|- 2.92 NH4 = ... I 

UO2: 1 .47 ^^^4: 3 • 47 NO3 

24.9 

36.464-3*54 “ =68.95 

“ *.1.46 “ -.3.46 “ 


59 

44.37 + 2.90 “ = ... 

“ :o.98 “ 12.98 “ 

It 

80.7 

44.95 + 2.98 =78.95 

“ : I “ ^ 3 

U 02 (N 03 ) 2 .CsNO 3 

16 

31.39 + 6.59 Cs = 55.4 

“ : 0.44 Cs 

U 02 (N 03 )t!.KNOs 

(( 

0 - 5 . 

3I.98 + I.72K = ... 

“ : 2.37 NO3: 0.37 K 

13 

33.40 + 2.72 “ = ... 

“ :2.57 “ *.0.57“ 

It 

25 

37.07+4.01 * =64.82 

“ :i.6o “ -.0.76“ 

H 

45 

42.184-5*^6 “ = ... 

“ 12.84 “ :o.84“ 

tt 

59 

41.65 + 6.03 “ = ... 

“13 “ :i 

ti 

80.6 

43.71 4-6.38 =80.1 

“ :3.oi “ :i.oi“ 

U 02 .(N 03 ) 2 .RbN 03 

tt 

25 

35.41+4.65 Rbt =S9*6o 

“ :i.40 “ :o.45Rb 

80 

34.66 + 11.01“ =69.49 

“ :3 “ :i.oi “ 


* 4-23.5NO3. t +19.74NO3. 

TJRANYL SULFATE UO2SO4.3H2O. 

Solubility in Several Solvents. 
(de Coninck, 1901, i 903 -) 

Gms. UO2SO4.- 

solvent f. " 

Water 13 -2 i 8-9 

Water i 5 -S 2°-5 

16.2% Alcohol 10 12.3 Cone HaSa .1^ 

ftr-O/ Alrnhnl l6 2.6 I Vol. HCl+I VOl. r 


Water 

Water 

16.2% Alcohol 
85% Alcohol 
Cone. HCl 


Cone. HBr (^i=i.2i) 

Cone. HNO3 

Cone. H2SO4 {d= 1.13B) 

I Vol. HCl+i Vol. HNO3 
Selenic Acid (d= 1.4) 


Gms. UO-SO^.- 
3H2O per 100 
Gms. Solvent. 

16.8 


Solubilitt of Uranyl Sulfat* in Aqdeobs Solutions of 
Sulfuric Acid at 25 • 

(Colanl. 1928 .) 


Qna. per 100 a#a. sat. sol. 


fins, per 100 gis. sat, sol. Solid 

/--- ^Phase 

uol^ HpSO (free) 


61.18 

58.96 

47.96 
30.03 
28.6s 
27*25 

21.79 

17*03 

15*77 

15.88 

17.74 

16.00 

12.13 


0.0 ' 
1.64 
10.56 
25.42 
26.99 

28.00 

30.53 
40.19 
43 .^^5 
45.22 
47.75 
49.86 
53.32 


UOgSO^.sHjO 


U0„S0,.2H„0 


UO.SO,.2H,0 


59-83 

63.82 

67.40 

70.70 

72.49 

75.33 

74.81 

71 .14 

69.18 

68.93 

71.52 

78.78 

82.86 

89.62 


" + 1.1. 
.1.5 


-5 = UO^SO^.H.SO^.SH^O: 


= UO^SO^.H^SO^.alijO: i.i.i = 



u 
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URANYL Potassium SULFATE UOjSO4.K2SO4.2H2O. ^ 

100 gms. sat. aq. solution contain 10.41 gms. UO2SO4.K2SO4 at 3 ;J 

gms. at 70 ' 5 ^* 

SOL..U...V o, UO.SO.=K,SO...H.O + UO.SO..K,SO^.H.O 

t“. ^-loT K: Mono Salt. Di bait. 

c.%5 4-9 Ttx x: 35.75 :x8.88 29 7 x 


X4 

50 

80 


5.20 : 

4.X3 •• 


8.40 

3.06 


6.70 8.15 12.37 

14.29 8.54 x 5*53 

URAKIUM sulfate (ous) U(S 04 ) 2 . 

Solubility in Water. 

(Giolitti and Bucci. 1905-) 

Gms.UCSOOj 

t®. per 100 Gms. 

Sat. Sol. 
63.2 


76 

12 


24 

88 


Gms.U(S 04)2 
per 100 Gms- 
Sat. Sol. 


18 

25.6 

37 

48.2 
62 


10.17 
13-32 
19.98 
28.72 
36.8 


Solid Phase. 
U(S 04 )i. 8 Hi 0 


93 

24 

37 

48.2 

63 


9.8 

8.3 

8.1 (7-8) 

7-3 


Solid Phase. 

U(S04)2.8Hj0 

U(S04)s.4H20 


Approximate Solubility of Uranium Sulfate, in Aqueous Solutions. 

(de Coninck, 1903-) 

_ Gms. 

TT-e^^-rro , t« UtSOOs-lHjO 

UCbUAjj-^a'^ Solvent. *' • per 100 Gms. 

*' * per 100 Gms. Solvent. 

II DiluteSelenicAcid(1:4) xi .4 21.7 

DiluteHCl (.1:4; 9 X7.2 JY II 3 

Dilute HNOj (1:4) xo-S 18.2 Dilute Alcohol (i . 4) xi.3 


Solvent. 

Water 

Dilute HCl (1:4) 


12.3 


URANIUM SULFATE (ous) V{SO,.h. Qo-ctions 

Soi-UBiiiTY of Uranium Sulfate in o.i Normal Sulfuric Aci 

{Mever and Tsachod, 1924.) 

Tenth normal sulfuric acid was used as solvent instead of 
hvdrolYsis to UO SO4.2 Hg 0 . The saturated solutions were prepared by 
SSn for 12 hour^of Is gms. of each hydrate iHth jo-ia cc. of o.i n aeid. 


t". 

i5.5. . 
20.0. . 
22 J\. 
25 . 0 . 

3o.4 • 
40.0. 
60.0. 


Gms. UtSOiL 
per 100 gm.s. 
sat', sol. 


Solid 

Phate. 




. 6.61 

U(SOi)2.8 HjO 

92.0... 

. 8.78 

» 

22.7... 

. 9.68 

» 

25.0 .. 

11.22 


3 o. 4 ..- 

. 13.88 

)> 

4 ). 0... 

18. 5 o 

.) 

5o.0... 

. 29.93 


80.0... 


Gms. U {SOOs 
per 100 gms. 
sat. sol. 

6.6t 

i 3.68 

12.62 

10.92 

8.98 

8.32 

6 .q 3 


Solid 
Phase. 

Polyroeric 4 Hydrate 

U(S 04 ) 2 . 4 Hj 0 
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XENON Xe 


The percentage solubility of Van2idium in Mercury at 20% determined 
by filtering an amalgam of the metal through a sintered glass filter, 
was found by Irvin and Russell, 1932* to be less than 5 x 10”^- 

VANADIUM Pent OXIDE V^Og. 

100 gms. sat. solution of Vanadium Pentoxide in Water at 25° contain 
0.07 gm. VgOg at 25° and 0.07 gm. at 100°. (Meyer and Aulich, 1930.) 


XENON Xe. 


Solubility in Water. 

(von Antropoff, 1909-10.) 


The results are in terms of the coef. of absorption as defined by Bun.sen (see 
p. 553) and modified by Kuenen in respect to the substitution of mass for volume 
of water. 

t®. o“. 10®. 20®. 30®. 40 ®- 50®. 

Abs. Coef.0.2180 0.1500 0.1109 0.0900 0.0812 0.0878 


Solubility of Xenon in Water and in Aniline. (AntropolT, loio.) 

The determinations were made with the highest accuracy possible. An apparatus 
was uhed in which the solvent and its vapor touched no cock. The results are 
expressed in terms of the Bunsen absorption coefficient as modified by Kuenen. 
I'hey show the volume of xenon in cubic centimeters (reduced to 0® and 760 mm.) 
dissolved by one gram of solvent. 



Coef. of 

absorption 0 in 


Coer, of 

absorption (3 in 

t 

Water. 

Aniline. 

t". 

WateiT 

.VnlUne. 

0.... 

.. 0.242 


3 o.... 

0.098 

0.455 

10.... 

.. 0.174 

0. fiOcj 

40.... 

.. 0 082 

0.431 

20... . 

0. 123 

o. 5 oi 

>0.... 

0.073 

0.411 


Solubility of Xkkon in Liquid Oxygen. 

(V. stackelberg, 1934.), 

The determination of the saturation point was made by means of vapor 
pressure measurements. 

Mol. Xe per 

fO 

^ 1.0 nol. Xe + 0 


YTTRIUM BROMIDE YBra. 

Solubility op Yttrium Bromide in Water. (Crew, Stewart and Hopkins, 1925.) 

The solutions were saturated by frequent agitation during 5 hours and equilibriun*, 
was approached from above and from below. 


f'- 

Gms. Y Brj 
per JOO gms. IfjO. 

t". 

Gms. YBr, 
per 100 gms. haO. 

0. 

. 64*0 

75. 


3o....'. 

. 8^3 

95. 

. i^>^9*6 

5o- 

. 96.1 
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YTTBIUM ACETATE Y(CH 3 GOO) 3 . 4 H 20 . 

100 gms. sat. solution of yttnum acetate in water prepared by constant rotation 
for 24 hours contained 8.28 gms. Y(CH3C00H)3 at 25 ^. (Meyer and Mailer, 1920j. 


YTTRIUM GLYCOLATE Y(C2H303)3.2H20. 

One liter of water dissolves 2.447 gms. of the salt at 20®. 

(Jantsch and Grilnkraut, 1912-1913.) 

YTTRIUM LACTATE Y(C3H503)3. 0 . 

1000 cc. sat. solution of yttrium lactate in water prepared by constant rotation 
in a thermostat contain 1.096 gm. Y(C3H5 03)3.2H2 0 at 20®. (Jantsch, i 92 r>.) 


YTTRIUM MALONATE Y2(C3H204)3.8H20. 

Solubility in Aqueous Malonic Acid and Ammonium Malonate 

Solutions. 

(Holmberg, 1907.) 

Gms. Y 2 (CjRi 0 ;)i 

Solvent. t“. per 100 Gms. 

Solvent. 

1 Gm. Am. Malonate per 10 cc. Solution 20 0.3 

2 Gms. Malonic Acid per 10 cc. Solution 20 2.3 


YTTRIUM TARTRATE Y2(C4H406)a.5H20. 

Solubility in Aqueous Tartaric Acid and Ammonium Tartrate 

Solutions at 20®. (Holmberg, 1907.) 

Gms. Gms. 

M Solvent Y2(C4H40a)3 a Solvent Y2(C4H^fl)3 

. ooivcnt. nq. aoivenc. 

Sat. Sol. Sat. Sol. 

I gm. Am. Tartrate per 10 cc. 2 gms. Tartaric Acid per 10 cc. 

solution 0,6 solution' 0.02 

2 gms. Am. Tartrate per 10 cc. i. i 4 gms. Tartaric Acid per 10 cc. 

solution solution o. 02 


Aq. Solvent. 


1 gm. Am. Tartrate per 10 cc. 
solution 

2 gms. Am. Tartrate per 10 cc. 
solution 


YTTRIUM SULFONATES 

Solubility of Yttrium Sulfonates in Water. 

Gms. Anhy. 

Sulfonate. Formula. t". Authority. 

Gms. H2O. 

Yttrium Benzene Sulfonate Y(C«H8SOj)3.9HjO 15 60.4 (Holmberg, 1907-) 

“ “ m Nitro¬ 
benzene Sulfonate Y(C«H4.N03.S03)3.7Hs0 15 48.3 

Yttrium Bromonitrobenzene 

Sulfonate Y(C«H3Br.NC)j.S03.i-4.2)3.ioH30 25 3.88 (Katz & James, "13.) 

YTTRIUM CobaltiCYANIDE Y2(CoC,N6)s.9H20. 

1000 gms. aq'. I0% HCl Wis = 1.05) dissolve 2.78 gms. of the salt at 25°. 

(James and Willand, 1916.) 
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YTTRIUM OXALATE Y 2 (C 204 ) 3 . 9 H 20 . 

One liter H2O dissolves 0.001 gm. ¥2(0204)3 at 25*^, determined by the elec¬ 
trolytic method. (RimbacR and Schubert. 1909.) 

100 gms. aqueous ammonium oxalate solution (3.26% (NH4)2C204.H20) 
dissolve 0.01714 gm. ¥2(0204)3.91120 at room temp. (Cleve, 1902.) 

100 gms. aq. 2.16 n H2SO4 dissolve 0.6884 gm. ¥2(0204)3 at 25®. (Wirth, 1912.) 
100 gms. aq. 4.32 n H2SO4 dissolve 1.4 gms. ¥2(0204)$ at 25®. “ 

100 cc. aq. 20% methylamine oxalate dissolve 0.877 gm. yttrium oxalate at 
ord. temp. 

100 cc. aq. 20% ethylamine oxalate dissolve 1.653 yttrium oxalate at ord. 
temp. 

100 cc. aq. 20% triethylamine oxalate dissolve 1.006 gms. yttrium oxalate at 
ord. temp. (Grant and James, 1917*) 


YTTRIUM Potassium OXALATE ¥2(0204)8.4K20204.i2H20. 

Solubility in Water at 25®. (Pratt and James, 1911.) 


The determinations were made with great care, 
rotated for 8 weeks. 


^ of Gms. per 100 Gms. 

Sat. __ Solid Phase. 

Sol. Y2(CA)3. K2C2O4. 

1.008 Trace I.31 Solid Solution 
1.035 0.02 5.30 

I. 059 0.06 8.88 “ 

1.096 0.27 14.50 “ 

I.132 0.72 20.27 “ 

1.166 1.37 


The mixtures were constantly 

^ of Gms. per 100 Gms. 

Sat. Hip. _ Solid Phase. 

Sol. V2(CA)3-KiCA-' 

I . 174 1.50 27.44 Y5(C204)3.4K2CA.I2H20 

I. 199 1.49 32.83 

1.222 1.48 37.68 “ 

1.231 1.42 39 12 KaCA 

1.228 1.09 38.77 “ 

1.218 O 37.87 “ 


26.02 yj(Cji04)3.4K2C404.12H20 
SOXUBILITT OF YTTRIUM OXALATB IN AQUBOUS SOLUTIONS OF 
Nitric Acid Alone and Containing Oxalic Acid at 90® 

(Neckers and iCreaen}, 1928.) 




C( 


Cone, of Aq. HNOj 
in nonialicy 


Ona, YgOg per 
100 cc sat. sol. 


Solid 

Phase 


2.5 l*3t8o 
$.0 3*0135 
2.5 S%<COOH)g 0.431s 
5.0 ^ " 1*4515 


YTTRIUM CHLORIDE YCI 3 . 6 H 2 O. 


M 

M 


Solubility of Yttrium Chloride in Water. 

(Crew, Steinert and Hopkins, 1925; Williams, Fogg and James, 1925.) 
Gms. Y Cl, Gms. Y Cl, 

per 100 gms. sat, sol. per 100 gms. sat. sol. 


t". 

0. S. and H. 

W. F. and J . 

Solid Phase. 

t". 

C. S. and H. W. F. and J. 

Solid Phase. 

0. . 

. . 42.36 

43.60 

YCl3.6H,0 

40. 

.. 43.30 

44.70 

YG1,.6H20 

10. 

.. 42.65 

43.85 

» 

5o. 

.. 43.45 

45.07 

» 

20. 

.. 42.87 

44.08- 

» 

60. 

. . 43.60 

» 

25. 

.. 42.95 

44.20 

/) 

70. 

.. 43.75 


3o. 

.. 43.07 

44.33 

» 

80. 

.. 43.86 

» 


Solubility of Yttrium Chloride in Aqueous Hydrochloric Acid of 
Density l.I05l. (Williams, Fogg and James, 1925.) 


Constant agitation in a thermostat for 9 hours and approaching equilibrium from 
above and below was employed. 


f. 

Gms. Y Cl;, 

per 100 gms. sat. so'l. 

Solid Phase. 

f. 

Gms. Y CI 3 

l)L‘r too gms. sat. sol. Solid Phase. 

10 . . . 

.* 24.35 

YCI 3 .611,0 

40 . . 

..... 26.52 YCIa.6iL0 

20 . . . 

.... 24.63 

» 

5o.. 

. 27.55 rt 

3o,... 

.... 25.48 
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Y YTTRIUM 

YTTRIUM CHLORIDE YCI3. 

100 gms. alcohol dissolve 61.1 gms. YCI3 at 15®. (Matignon, 1906.) 

_ 60.5 gms. YCI3 at 20°. (Matignon. 1909.) 

“ pyridine dissolve 6.5 gms. YCI3 at 15®. (Matignon, 1906.) 

YTTRIUM Hexa Antipyrine Per CHLORATE 

100 cc sat. solution of the salt in water contain 0.55 gm. 

at 20®, (Wilke-Dorfurt and Schliephake, 1928.) 

YTTRIUM Hexa Antipyrine IODIDE TlCOC^^II^gN^) 

100 cc sat. solution of the salt in water contain 4,44 gm. 

I Y(C 0 C,.,H, at 20®. (Wilke-Ddrfurt and Schliephake, 1928.) 

101 Z 26 O 

YTTRIUM lODATE Y(I 03 ) 3 . 3 H 20 . 

100 gms. H2O dissolve 0.53 gm. yttrium iodate. (Berlin.) 

YTTRIUM NITRATE Y(NO; 0 :«.. 

Solubility of Yttrium Nitrate in Water. (Grew, Stoincrt and Hopkins, 1925 .) 

Saturation was obtained by frequent agitation during 5 hours and approaching 
equilibrium from above and from below. 


t*. 

Gms. Yt.XOa'a pyr lOO gms. 

t“. 

Gms. Y(N03)3 P«i- 100 gms. IljO. 

0,0... 

. ()3 I 

60.2... 

. '>00.0 

22 . 5 . . . 


r>6.. 5 ... 

. 21 I . 0 

j 5 .o... 





YTTRIUM Basic NITRATE 3Y2O3.4N2O6.2H2O. 

Equilibrium in the System Yttrium Nitrate, Yttrium Hydroxide 
AND Water at 25®. (James and Pratt, 1910.) 

The determinations were made with-very great care. The mixtures were ro¬ 
tated months. 


Gms. per 100 Gms. Gms. per 100 Gms. 


^26 

HoO. 


djs of 

HoO. 


Sat. Sol. 

Y(N 03 ) 3 . 

Y0O3 as 
Y( 0 H) 3 . 

^ wUilUl A 

Sat. Sol. 

Y(N 03 ) 3 . 

Y2O3 as 
Y( 0 H) 3 . 

OUllQ Jt lldbC* 

1.0260 

3.13 

0.014 

Y( 0 H )3 

1.4867 

73.03 

0.078 3Y2O3.4N2O5.2H2O 

I. 1106 

13.87 

0.034 


1.5587 

89.06 

0.074 

“ 

I. 1907 

24.94 

0.063 


1.6259 

103.80 

0.075 

“ 

1.2517 

33-02 

O; 160 

“-h3Y2O3.4NA.2HjO 

1.6931 

122.40 

0.080 

“ 

1.3268 

44-35 

0. II4 

3Y2O3.4N2O6.2H2O 

1.7440 

137.10 

0.083 

" +y(N 03 ), 

I. 4104 

58.61 

0.095 

“ 

I .7446 

141.6 

0 

Y(N 03)3 


100 CC of a sat. solution of Yttrium Nitrate in Rthyl Ether prepared 
by frequent agitation and allowing to stand over night at about 20®, 
contain 0.792 gni. ^ saturated ethereal solution prepared as above 

but using yttrium nitrate dehydrated at 150® , contains 0,803 
per 100 CC. (Wells, 1930.) 










YTTRIUM OXIDE Y^Oj. 

One liter sat. solution of Yttrium Oxide in Water contain 0.000008 
em. mol. Y_ 0 , at 29® as determined by electrometric titration. 

® ® (Busch, 1927.) 


YTTRIUM DimethylPHOSPHATE Y 2 [(CH 3 ) 2 P 04 ] 6 . 

100 gms. H2O dissolve 2.8 gms. Y2[(CH3)2P04]6 at 25° and 0.55 gm. at 95". 

(Morgan and James, 1914.. 


The following determinations differing from the above are given by 
Marsh, 1939. 


per 100 9 ns. HgO 


0 

25 

50 


6.44 
3*53 
1.90 


YTTRIUM SULFATE Y,(SO03. 

SoLuBiUTY OF Yttrium Sulfate in Water. (Crew, Steinert and Hopkins, 1925.) 


t”. 

Gms. Y^iSOds per 100 gins. IIjO. 

t“. 

Gms. Y 3 (S 0 v)# per lOO gms. IIjO 

3 . 6 ... 

. 7-94 

0 

b 


i 5 . 8 .., 


75.0... 

. 3,22 

25.0... 


95.0... 



100 gms. }lg0 dissolve 9,764 g*ns. Y^tSO^)^.SHgO at 20° and 4.9 gms. 
at 40®. (Jeickson and Rienacker, 1930.) ' 


YTTRIUM SULFATE Y2(S04)3. 

Solubility of Yttrium Sulfate in Aqueous Solutions of Sodium 
Sulfate at 25°. (James and Holden, 1913-) 

Equilibrium was reached very slowly and it was necessary to rotate the mixtures 
for 14 months before final equilibrium was reached. 


Gms, per 100 Gms. 
H2O. 

Solid Phase. 

Gms. per 100 Gms. 
HjO. 

y3(S04),. 

Na 2 S 04 . 


¥2(804)3. 

Na 2 S 04 . 

5 .61 

1.29 

Y*(S04), 

1.90 

14.89 

6.38 

3-85 


1.79 

16.51 

7.40 

6.21 

“ 

1.86 

18.44 

8.43 

8.53 

“ +Y2(S04)3.Na2S04.2H20 

2.99 

19.96 

5.86 

7-57 

y,(S04)8.Na,S04.2H20 

3-04 

21.05 

4-75 

7.72 

“ 

2.27 

27.14 

3-42 

10.14 

“ 

1.52 

28.22 

2.36 

11.36 

« 

1.61 

28.13 

2.02 

13.42 

4 ( 

5-38 

0 


Solid Phase. 


Y2(S04)3.Na2S04.2H20 


Na2S04.ioH20 
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Cl 


YTTEEBIUM CobaltiCYANlDE Ybs(CoC.N.) 2 . 9 H 20 . 

1000 gms. aqueous io% HCl {d^ = 1 . 05 ) dissolve 0.38 gm. of the salt at 25 *. 

Qfames and Willand, 1916.) 

YTTEEBIDM OXALATE Yb 2 fCs 04 ),.ioH 20 . 

Solubility in Water and in Several Aqueous Solutions. 


Aqueous Solution of: 

Per cent Cone, 
of Aq. Sol. 

t“. 

p?r’?loc^S^Mt. Authority. 

Water 


25 

0.000334 (Rimbach and Schubert, 1909.) 

(NH 4 ) 2 C 204 .H 20 

3.26 

ord. 

0.095 

(Cleve, 1902.) 

Methylamine Oxalate 

20 

iC 

5 - 24 * 

(Grant and James, 1917.) 

Ethylamine Oxalate 

20 

tc 

5.86* 


Triethylamine Oxalate 

20 

tc 

2.05* 

“ 

Sulfuric Acid {in) 

4-9 

a 

0.372 

(Cleve, 1902.) 


* The authors do not state whether their figures are for anhydrous or hydrated salt. 

YTTERBIUM CHLORIDE YbCl3.6H2 0. 

Solubility of Ytterbium Chloride in Aqueous Hydrochloric Acid of 
Density I.IoSi, (Williams, Fog-g and James, 1925.) 

Constant rotation in a thermostat for 9 hours and approaching equilibrium from 
above and below was employed. 

Gm.s. YbCl., 

Solid Phase. 

YbGli.etljO 

» 

YTTERBIUM Dimethyl PHOSPHATE YbjKCHs)^?©^,. 

100 gms. H 2 O dissolve 1.2 gms. Yba[(CH,) 2 P 04]6 at 25 ° and 0.25 gm. at 95 “. 

(Morgan and James, 1914.) 

The following results differing from the above are by Harsh, ic)y). 



Gms. VbCla 



Gm.s. YbCl, 

t“. 

per I Oil gms. sal. sol. 

Solid Phase. 

t". 

per too gms. sat. sol. 

10. . 

32.00 

YbCl 3 . 6 H ,0 

40.. 

.... 33.84 

20.. 

... 32.38 

» 

5 o.. 

34.. 88 

3 o.. 

... 33.03 

» 




0 

25 

SO 


2.68 

1*35 

0.72 


SO 


YTTERBIUM SULFATE Yb 2 (S 04 ) 3 . 8 H 20 . 

Solubility in Water. 

(Cleve, 1902.) 



Gms. yb2(S04)3 


Gms. Yb2(S04)3 


Gms. Yb8(S04)s 

t*. 

per TOO gms. 

t®. 

per 100 Gm.s. 

t®. 

per 100 Gms. 


H2O. 


H2O. 


H2O. 

0 

44-2 

55 

1^-5 

80 

6.92 

15-5 

34-6 

60 

10.4 

90 

5-83 

3 S 

19.1 

70 

7.22 

100 

4.67 


100 gms. R^O dissolve 34.78 gms. YhiSO I .8H 0 at 20“ and 32.g gms. 
at 40“. (Jackson and Rienacker, 193071 

YTTERBIUM Bromonitrobenzene SULFONATE Yb(C«H,Br.N 02 .S 0 j, 1 . 4 . 3 )!.- 

12x1.20. 

100 gms. sat. solution in water contain 7.294 gms. of the anhydrous salt at 25°. 

(Katz and James, 1913.) 
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ZINC 


ZINC Zn. 

Solubility of Zinc in Aqueous Potassium Cyanide Solutions. (White, 1919.) 

The weight of zinc dissolved per 24 hours from rectangular (2.5 X 1.5 cm.) pieces 
of ordinary commercial rolled sheet zinc o.o3 mm. in thickness, when suspended 
in aqueous potassium cyanide solutions, was determined. Uniform conditions 
were maintained in each experiment but the temperature was not held constant. 
The influence of oxygen concentration, cyanide concentration, alkalinity, etc. was 
studied. The main reaction in presence of oxygen is 

Zn 4 KGN -I- 0 4- H 2 O = K,Zn(CN) 4 -+> 2 KOH. 

Therefore, 6.0 milligrams of oxygen per liter is equivalent to 0.0089 per cent KCN 
and to 24‘5 milligrams of Zn per liter. However, in the absence of oxygen some 
zinc may dissolve. Numerous tables and curves are given. 

Solubility op Zinc in Milk. 

1929.) 

Highly polished 4 x 7,5 cm. strips of zinc were each immersed in 50 cc 
portions of raw milk and rocked 46 times per minute for 30 minutes. The 
loss in weight of the Zn strips was determined and the result expressed 
in mgs. Zn dissolved per sq. decimeter of surface exposed. 


^0 

Mgs. 21 dissolved 

^0 

Mgs. tci dissolved 

t 

per sq. ds. 

t 

per SQ. dn. 

30 

0.432 

75 

1.78 

40 

0.744 

85 

1.546 

50 

1*03 

95 

1.03 

60 

1.546 




ZINC ARSENITE Zn3(As03)2. 

100 gms. 95% formic acid dissolve 0.36 gm. Zn3(As03)2 at 21°. (Aschan, 1913.) 

ZINC ARSENATE Zn3(As04)2.8H20. 

100 gms. 95% formic acid dissolve 0.26 gm. Zn 3 (As 04)2 at 21®, (Aschan, 1913 ) 


ZINC BROMIDE ZnBr2.2H20, 

Solubility in Water. 

(Dietz, 1900; see also Etard, 1894.) 



Gms. ZnBra 

Mols. ZnBr2 

Solid 


Gms. ZnBra 

Mols. ZnBra 

Solid 

t®. 

per 100 Gms. 
Solution, 

per 100 
Mols.HsO. 

Phase. 

t°. 

per 100 Gms. 
Solution. 

per 100 
M0IS.H2O. 

Phase. 

-IS 

77-13 

27 .0 

ZnBrj.sHaO 

25 

82 .46 

37-6 

Za 6 r 2 .aH 20 

—10 

78-45 

29.1 

“ 

30 

84.08 

42 -3 

“ 

- 5 

80.64 

33-3 

“ 

37 

86.20 

50.0 

** 

- 8 

79.06 

30.2 

ZnBr 3 .aH 20 

35 

85-45 

46.9 

ZaBr 2 

0 

79-55 

3 I-I 


40 

85-53 

47-4 

“ 

+ 13 

80.76 

33-5 


60 

86.08 

49-5 


18 

81.46 

3 S-I 

“ 

80 

86.57 

51-5 

44 





100 

87.05 

53-8 
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The transition point of ZnBT^. 2]\^0 ^nBr^ is given as 35° by 
Ishikawa and Yoshida, i930« 

Solubility op Anhydrous Zinc Bromidb in Pure Acetone. 

(Bell» Rowlands, Banford, 'Diomas and Jones, 1930.) 


CIns. ZnBJ'g 100 sns. (CH2)gC0 Solid Phase 


20 

364.0 

ZnBrg.i(CIl3)^,C0 

30 

363.0 

" 

31 tr.pt. 

— 

" -f- ZnBr 

40 

380.0 

^nBr^ 

SO 

381.0 

li 


Br 100 cc Pyridine dissolve 4.4 gms. ZnBr^ at 18°. (Miiller, 1 ^., 1924.) 
ZINC CACODYLATE Zn[(CH3)gAs001^.7H20. 

SOLnBILITY OF ZlKC CACODYLATE IH W^BR. 

(Tlollals and Perdreau, 1939.) 


Q a»s. Znf(GH3)2>a00lg Solid 0 (^3)^*8001^ Solid 

^ per 100 ®ns. sat. sol. Phase ^ per 100 g«s.''8at. sol. Phase 


1 

25.9 

Zn[(CHJ,As 00 ]_. 7 n 20 

34 

35.5 

ZnCiCHjl 

l-AsOO] 

8 

28.0 


42 

34.2 


^ n 

21 

33.2 


56 

34.0 



23 

36.5 

" 

64 

34.3 

ZnCiCHjl 

1 ^AsOO] 

25 

27.5 

40.0 

38.1 

"+Zn[CHJ AsOOL.HO 
ZHrlCH-l./sbOjinijT) 

72 

84 

36.0 

39.2 


*11 

30 

36.5 

^ ' fl 

98 

44.2 


It 


These authors also give similar results for the solubility of Cadmium 
Qacodylate in Water. 

(jjj ZINC FORMATE Zn(HCOO)2.2HgO. 

Solubility op Zinc Formate in Water. 

(Ashton, Houston and Saylor, 1933.) 


0 

Ghs. Zn(HCOO)g per 

Solid 

^0 

Oea. Zn(HCXX))g per 

Solid 

t'^ 

100 0«S. HgO 

Phaae 

t 

100 »»»• HpO 

Phaae 

0 

3.7 

ZnlHCOOg.aHgO 

60 

11.8 

Zn(HCOO)g. 

10 

4.3 

" 

70 

15.5 


20 

5.2 

M 

80 

21.3 

II 

30 

6.1 

II 

90 

28.8 

" 

40 

7.4 


100 

38.0 

II 

50 

9.2 
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ZINC ACETATE Zn(C 2 H 802 ) 2 . 2 H 20 . 

Solubility in Aqueous Ethyl Alcohol at 25®. (Seiddi, 1910.) 




Gms. Zn- 

Of 


Gms. Zn- 

Wt. ^0 

^25 of 

(C2H302)2.2H20 

Wl. ^ 0 
(' H fSU 

d-ih of 

(C2H302)22H20 

C2H60I’I 
in Solvent. 

Sat. Sol. 

per 100 Gms. 
Sat. Sol. 

in Solvent. 

Sat. Sol. 

per 100 Gms. 
Sat. Sol. 

0 

1.168 

30.80 

60 

0.920 

10.60 

10 

1.127 

27.20 

70 

0.880 

7.80 

20 

1.090 

23.70 

80 

0.850 

5-50 

30 

I-OSS 

20.40 

90 

0.830 

4.20 

40 

1.015 

17 

95 

0.825 

4 

50 

0.970 

13.80 

100 

0. 796 

1.18* 

* = gms. anhydrou. salt. 

The solid phase was 

Zn(C 2 H 302 ) 2 . 2 n 20 in 

all cases except this solution. 


100 gms. H2O dissolve 41.6 gms. Zn(C2H302)2*H20 at 15°, d of sat. sol. = 1.165. 

(Greenish and Smith, 1902.) 

100 cc. anhydrous hydrazine dissolve 4 gms. zinc acetate with separation of a 
white suspension at ordinary temperature. (Welsh and Broderson, 191s ) 

100 gfis. Methyl Alcohol dissolve 1.9 gm. anhydrous Zinc Acetate at 
15° and 1,9 gms. at 66.6° (b.pt,). (Henstock, 1934.) 



Solubility 

OP Zinc Acetate in 

Pure 

A.CETIC Acid. 




(Davidson and McAllister, 

1930 .) 




Mol. Percentage 




Mol. Percentage 

Solid 

Phase 

t° 

ZnfCHjOOOlg 

In sat. sol. 

Solid 

Phase 

c° 


ZnfCHgCOO)^ 
in sat. sol. 

40.5 

0.0050 

Zn(CH,COO). 

S6 


0.0150 

7 .n(CH,C 00 l 

S 

43 

0.0054 

II ^ 

62 


0.0231 

48 

0.0085 

II 

72 


0.0382 


52 

0.0109 

II 






Results are also given for the ternary system ZnlCHjCOOlg + NaCHj^COO ^ 

CH,C 00 H. ' _ 

Sesults for the ternary system ZnlCH^COOIg + NH^CHj^COO + CHgCXX)H are 
given by Davidson and Griswold, 1935- 

Results for the ternary system Zn(CHgC 00 )g + ZnClg CRjCOOH are given 
by Davidson and Chappell, 1939. 

ZINC FUMARATE ZnC;H2O4.5 HoO. 

100 gms. H2 O dissolve 1.96 gms. of the compound at 3 o®. The sat. solution 
was analyzed by evaporating to dryness and drying the residue at 100®. The result, 
therefore, probably refers to the anhydrous compound- (Weiss and Downs, 1023.! 

ZINC TARTRATE C4H4O6.Zn.2H2O. 

Solubility in Water. 

(Cantoni and Zachoder, 1905.) 


t“. 

Gms. 

C4H406.Zn.2H20per 

t“. 

Gms. 

C4H4O6.Zn.2H2O per 


Gms. 

C4H4O8.Zn.2H2O per 

15 

100 cc. Solution. 

0.019 

40 

100 cc. Solution. 
0.060 

65 

100 cc. Solution. 

0.100 

20 

0.022 

45 

0.073 

70 

0.088 

25 

0.036 

50 

0.087 

75 

0.078 

30 

0.041 

55 

O.I16 

80 

0.059 

35 

0-055 

60 

0, 104 

85 

0.041 



ZnZiNC 1578 

ZINC VALERATE Zn(C4H9C00)2.2H20. 

Solubility of Zinc Valerate in Aqueous Alcohol Solutions at 25®. 

(Seidell, 1910.) 


in Solvent. 


Gms. Zn(C4H(r 

Wt % 

dis of 

Sat. Sol. 

Gms. Zn(C4T-L- 

djs of 

Sat. Sol. 

C(X))2.2 HjO 
jper 100 Gms. 

Sat. Sol. 

w c. yo 
QHsOH 
in Solvent. 

COO)2.2lLO 
per 100 Gms. 
Sat. Sol. 

0 - 

1.004 

1.44 

85 

0.836 

2.15 

20 

0.972 

0.7s 

90 

0.827 

3.20 

40 

0.936 

0. 76 

92.3 

0.828 

5.50 


0.894 

I.15 

95 

0.832 

8.80 

80 

0.848 

1.70. 

100 

0.844 

15.60 


ZINC GLUCONATE 


100 cc sat. solution of Zinc Gluconate in Water contain 12.7 gms. 
Zn(C. H, 0 ^)^ at 25®. (May, Weisberg and Herrick, 1929.) 

O 11 7 38 


CH 


23 

25 

27.5 

ZINC BENZOATE ZiiCCtHbOj)*. 

Solubility in Water. 

(Pajetta, 1906.) 


iS-S"- 17*. 27.8*. 3 r. 3 *. 37.5*. 49 . 8 *. 59.* 

Gms. Zn(C7H502)2 per 

100 gms. aq. solution 2.55 2.49 2.41 2.05 1.87 1.62 1.45 

Solubility op Zikc Bikzoati im Sbvbral Solvints. 

(Henatoclu 1934 .) 

^ per 100 0 is. solvent 


Methyl Alcohol 

15 

9.90 

II ri 

65.9 (b.pt.) 

6.62 

Acetone 

IS 

1.00 

Benzene 

15 

4*20 


ZINC BENZOATE Chloro, Nitro, etc., BENZOATES. 


Solubility of Each Setparately in Water at (Ephraim and Pfister, 1925.) 

0ms. 


Compound. 

Zinc Benzoate. 

» 4 -Chloro Benzoate, 
» ethoxy • » 

» 4 -Oxy.... » 


anhydrous compound 


Formula. per lOoco. snU sol. 

Zn (G© Hg. CjOO) 2 • il2 0. 2.048 

Zn(C6H4.CI.C00)2.2ll20.... 0,649 

Zn(C6H4.0GH3.C00)2.H.0.. 1.174 

ZnCGeHv.NOa.GOO),.^. H2O.. 0.556 

Zn(G6H4.011.GOO)o.8 H2O... 1.687 


ZINC NitrosoPHENYL HYDROXYLAMINE ZnEC^Hg.NlNO) . 03 ^. 


One liter sat. solution in Water contains0.00049 gni. at. = 0.032 gm 55 n 
at 18®. (Pinkus and Martin, 1927.) 

ZINC CINNAMATE ZnCisHuO^.a H2O. 

100 cc. sat. solution of zinc cinnamate in water contain o.i 5 gm. Zn Hj4 O4 
at 20°, (Ephraim, and PUster, 192 ).) 

100 CC. sat. solution in water contain 0.144 EUi. zinc cinnamate at 26.5®. 

(Dc Jong. 1909.) 
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ZINC SULFONATES 


Name. 


Solubility in Water. 

Formula. 


t^ 


Gms. Anhy. 
Salt per loo 
Gms. HjO. 


Authority. 


Zinc /S Naphthalene Sulfonate (CioH7.S03)2Zn.6H20 
Zinc 2-Phenanthrene “ (Ci4Hd.S03)2Zn.6H20 

» 3- “ “ (Ci4H9.S03)2Zn.4H20 

“ lo- ‘‘ (Ci4H9.S03)2Zn.6H20 


25 

20 

20 

20 


0.45 

0.083 
o. 19 
0-15 


(Witt, 1915-) 

(Sandquist, ’12.) 


ZING Benzene and Naphthalene SUL»FONAT!ES. 

Solubility of Each Separately in Water. 


(Ephraim aiul Seger, 1925.} 


Results for Zinc Benzene sulfonate. Results for Zinc Naphtalene- 2 *sulfonate. 



Gms. Zn (Cft SOa)? 



Gms. Zn (Cjo H7 SOj^s 

t". 

per 100 cc. sat. sol. 

Solid Phase. 


per 100 cc. sat. sol. 

10.0.. 

... 14.769 

ZiuCfiHiSOjh.OHjO 

20... - 

— 0.487 

34.0.. 

... 19.107 

» 

32. . . . 

.... 0.579 

49-5.. 

... 24.705 

» 

45 ... . 

.. .. 0.853 

64.5.. 

... 32.018 

» 

54 • 5.. 

_ 1.218 

80.5.. 

.... 40 -<^85 

» 

65.... 

— 1.690 

82.0.. 

... 41.014 

» 

76.5.. 

.. . . 2.5I2 




82.... 

.... 3.i3o 


Solid Phase. 
ZnfCioHjSOsla.i-.IIaO 


Solubility of Several Zing Sulfonates in Water. 


CH 


Compound. 

Zinc Anthracene-i-sulfonate 

» » -2- » 

» Naphthalene- 1 - » 

» » -6- oxy -2- » 

)) -5~chlor I- 


Forraulu. 

Zn(CuH9S0,).2.6H.20 

Zn(CiiH9S03)s.6 H.)0 

Zn(C,oH:S03)9.6H,() 
Zn(C,oH7SO:,)s.8H20 
Zn(CioH6ClS03)2 4 HjO 


2.6.8- (Naphthylaminedi-I ZnCioHsNHsCSOs) 


~2.s5.7- ( sulfonate 


t". 

Gms. anhydrous cmpd 
per 100 cc. sat. sol. 

20 

o.o5 


20 

0.00741 

(*) 

17 

0.659 

(*) 

20 

0.874 

(‘) 

20 

I .205 

(‘) 

i5 

34.5 ^ 

(’) 

15 

^9.4 

(’) 


(^) Ephraim and Pfister, 1925a. (*) Ephraim and Seger, 1925. (=>} Braunschweig, 1922, 1926. 

* These results are in terms of grams per 100 grams of the saturated solution- instead of gms. 
per 100 cc. sat. solution. 


Solubility of Zinc Phenolsulfon.vte, p (C6H4.0H.S03)2Zn.*8H20, in 
Aqueous Alcohol Solutions at 25®. 

(Seidell, i9io-) 


Wt. % CjHsOH 
in Solvent. 

du of 

Sat. Sol. 

Gms. (C6H4.0H.- 
SOslaZn-SHaO per 
100 (jms. Sat. Sol. 

wt. % CjH^OH 

in Solvent. 

dju of 

Sat. Sol. 

Gms. (CaH^.OH.- 
S03>2Zn.8H20 per 
100 Gms. Sat. Sol. 

0 

1.185 

39-8 

80 

1-057 

40.7 

20 

I. 161 

40.7 

90 

1.047 

41.4 

40 

I -139 

42.1 

92.3 

1.048 

41.9 

47 


42.2 

95 

1.052 

42.9 

60 

1.106 

4,1.6 

100 

1.075 

48.8 


100 gms. H2O dissolve 37 gms. (C6H4.0H.S03)2Zn.8H20 at 15° and dis of sat. 
sol. = 1.162. (Greenish and Smith, 1902.) 


ZINC HEIilANTHATE Zn(Ci4Hi4N3S03)2.4 HjO. 

1000 cc. Ho 0 dissolve o.oqS gm. of the hydrated salt at 20-25^. 

(Stark and Dehn, 1918.) 
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ZINC CYANIDE Zn(CN)2. 


Oae liter sat. solution of zinc tyanide in water contain: 0,000049 
mol. Zn<CN)g at 18° as determined by E.M.F. measurements. (Masaki, 1931.) 

100 cc. concentrated Zn (€211302)2 + Aq. dissolve 0.4 gm. Zn(CN)2. 

100 cc. concentrated ZnSOi + Aq. dissolve 0.2 gm. (Joannis, 1882.) 


100 gms. H2O dissolve 0.24 gm. zinc mercuric thiocyanate, ZnHg(CNS)4at 15°. 


ZINC THIOCYANATE Zn(SCN)2. 


(Robertson, P. W,, 1907.) 


One liter sat. solution of zinc thiocyanate in water contain.^o. 144 gm. 
mol. ZnlSCN)^ at 18°, as determined by E.M.F. measurements. (Masaki, 1931.) 

100 gms. Liquid wSulfur Dioxide dissolve 0.73 gm. ZnlSCN)^ at 0°. (Jander 
and Ruppolt, 1937.) 


ZINC CARBONATE Zti CO,. 

100 gms. of a sat. solution of Zn CO3 in water at 18° and in contact with COg at 
a pressure of i atmosphere contain 0.07 gm. Zn CO3. At a pressure of 56 atmospheres 
of CO2 0.084 Zn CO3 are dissolved. (Huolmd, 1924.) 


.Ageno and Valla (1911) report that the solubility of-ZnCOs in water at 25® is 
1.64. io~^ mols. ~ 0.206 gm, per liter. 

One liter of aq. 5.85% NaCl solution dissolves 0.0586 gm. ZnCOs at 14®. 

One liter of aq. 7.45% NaCl solution dissolves 0.0477 gm. ZnCOa at 14®.* 

(Cantoni and Passamanik, 1905.) 


ZINC BICARBONATE Zn(HC03)2. 

Solubility of Zinc Bic.vrbon.\te in W.\ter Containing Carbon Dioxide. 

(Smith, 1918.) 


For description of the experimental method see iron bicarbonate, p. 336. 



Results at 

25 *"- 

Results at 

so'’. 

Atmospheres 
Pressure of 

CO2. Calc, by 
Henry’s Law. 

Gm. Mols. 

Gm. Mols. 

Gm. Mols. 

Gm. Mols. 

Free H2CO3 
per Liter. 

Zn(HCOs)2 
per Liter. 

Free H2CO3 
per Liter. 

Zn(HCO;,),> 
per Liter. 

4.12 

0.1390 

0.00194 

0.1838 

0.00215 

5-33 

0.1797 

0 . 002 II 

0.3838 

0.00277 

7.64 

0.2579 

0.00242 

0.4038 

0.00286 

10.61 

0.3580 

0.00270 

0.4601 

0.00308 

12.16 

0.4103 

0.00278 

0.6064 

0.00324 

13.29 

0.4480 

0.00291 

0.6257 

0.00337 

19-73 

0.6657 

0.003x7 

0.7470 

0.00352 

20.65 

0.6969 

0.00319 

0.8351 

0.00376 

22.56 

0.7610 

0.00343 

I'. 0840 

0.00339 

40.61 

I.370I 

0.00445 

1-1275 

0.00429 


The calculated pressures are lower than the actual pressures since Henry's Law 
does not hold at very high pressures. 

“If zinc carbonate were not hydrolytically dissociated, its solubility in pure 
water at 25°, would be 4.58 X io“® gms. mols. per liter.” (Smith, 1918.) 
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ZINC Campho CARBONATE g. 

Solubility of Zinc Campho Carbonate in Several Solvents at 10°. 

(Picon, 1931.) 


Solvent 


per liter sat. aol. 


Water 
Petroleum 
Acetone 
Oliye oil 


4.0 

373*3 

281.0 

125.0 (15°) 


When the compound is dissolved in boiling benzene and is then separated 
from this solvent and thus completely dehydrated, it becomes soluble to 
the extent of 500 gms. per liter in methyl alcohol, ethyl alcoho*!, ben¬ 
zene, chloroform, carbon tetrachloride, carbon disulfide and petroleum 
ether. 

ZINC OXALATE ZnC204.2Ha0. 

One liter H2O dissolves 0.0057 gm. ZnC204 at 9.76®, 0.0064 gm. at 17.92'* and 
0.00715 gm. at 26.15°. (Kohlrausch, 1908 .) 

One liter sat. solution of ZnC^O^.aHgO in Water contain^o.0209 
ZnCgO^ at 18®. (Scholder, Gadenne and Nie mann, 1927.) 

Solubility of Zinc Oxalate in Aqueous Solutions of Sulfuric Acid at 18®. 

(Britton and jarmtt, I 93 e.) 


On. Kola, par liter 


"W 


(ki. Hols, 11 tar 


0.05 0.000445 
0.125 0.000737 
0.25 0.001395 
0.50 0.002178 


1.00 0.003901 
1.50 0.005550 
1.875 0.006695 


Solubility of Zinc Oxal.ate in Aqueous Ammonium Oxalate 
Solutions at 25°. 

(Kunschert, i'904.) 

Mol. Normal (NH4)2C204 0.05 o.io 0.15 0.20 0.25 

Mol. Zn per Liter 0.00220.00550.010550.0174 0.0257 

Complex ammonia zinc oxalates are formed. When more than 0.15 free oxalate 
is present the complex has the formula, (NH4)4Zn(0204)3. In the more dilute 
solutions it has the composition, (NH4)2Zn(€204)2. 

Solubility of Zinc Oxalate at 25® in Aqueous Solutions of: 

(Claycon and Noabur^, 1937 .) 


Cadmium Sulfate Potassium Oxalate 


Mola. par 1000 gia. H^O Mola. par^lOOO gna. H^O 


' CdSO^ 


/ Total oxalate 

— 

0.0 

0.000168 

0.0100 

0.000460 

0.005 

0.000145 

0.02745 

0.001030 

0.010 

0.000202 

0,04841 

0.001803 

0.020 

0.000226 

0.1116 

0.006480 

0.040 

0.000386 



0.080 

0.000645 




CO 
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Zn ZINC 

ZINC CHLORIDE ZnClj. 

Solubility in Water. 


(Mylius and Dietz, 1905; see also Dietz, 1900; Etard, 1894.) 

^ Gms.ZnCIaPer 100 Gms. Snlid ^0 finis.ZnCiaper too Gms. 

1. . <— 

Water. 

Solution. 

Phase. 


Water. 

Solution. 

Phase. 

- 5 

14 

12.3 

Ice 

9 

360 

783 

.2iH20 + .H2O 

— 10 

25 

20 .0 


6 

385 

79-4 

ZnCla-alHiO 

-40 

83 

45-3 


6 

298 

74-9 

ZnCl2.ifH20 

— 62 

104 

51.0 

Ice + ZnCl 24 H 20 

10 

330 

76.8 

“ 

-50 

II3 

53-0 

ZnCl 24 H 20 

20 

368 

78.6 


-40 

127 

55-9 

“ 

26 

423 

80.9 

.iiH 20 +ZnCl 2 .H 30 

-30 

160 

61.5 

.4H2O -{- .3H2O 

26 

3 433 

81.2 

.iiH20H-ZnCl2 

-10 

189 

65-4 

ZnCl2.3H20 

0 

342 

77-4 

ZnClz-HaO 

0 

208 

67-5 


10 

oH 

78.4 

“ 

+ 5 

230 

69.7 

“ 

20 

396 

79.8 

“ 

6.5 

252. 

.4 71.6 

“ 

28 

43 <^ 

81.3 

ZnCl2.H20 4- Zua* 

5 

282 

73-8 

“ 

31 

477 

82.7 

ZnCl2JEt20 

0 

309 

75-5 

.3H20-f .iiH20 

25 

432 

81.2 

ZnCl2 

0 

23s 

70.1 

ZnCl2.2iH20 

40 

452 

81 -9 


6-5 

252 

71.6 

.2iH20 + .3H2O 

60 

488 

83.0 

Ai 

10 

272 

73-1 

ZnCl3.2jH20 

80 

543 

84.4 

Al 

12.5 

303 

75-2 

4 i 

100 

615 

86.0 

•A 

ii-S 

335 

77.0 

.2iH20 + .iiH20 

262 

00 

100.0 

AA 


Solubility of Oxychlorides of Zinc in Aqueous Solutions of Zinc 
Chloride at Room Temperature. 

(Driot, 1910.) 


ZnClz. 

ZnO. ' 

Solid Phase. 

' ZnC!2. 

ZnO. ‘ 

Solid Phase. 

8.22 

0.0137 

ZnCl1.4ZnO.6H2O 

62.85 

0.884 

ZnCl2.4Z-nO.6H2O 

23.24 

0.138 

“ 

96 

1.792 

“ 

45-95 

0.497 

“ 

124.7 

3-213 


SI -5 

0.604 

“ 

144-8 

2.64 

“ 

56-9 

0.723 

“ 

203 

1-59 

ZnCL.Z.nO.TiHaO 


Results are also given for mixture of the oxychloride and oxide in aqueous zinc 
chloride solutions at various temperatures. 


Data for equilibrium in the system Zinc Chloride, Zinc Oxide and Water 
at 25® and at 50® are given by Holland, 1930* The results are presented 
according to Janecke's method and can only be converted to the weight 
basis by tedious calculations. The author failed to find the compound 
ZnClg.ZnO.iiHgO reported by Drist. He obtained evidence for the exist- 
ance of two new oxychlorides of zinc, namely, ZnClg.ZnO.zIlgO and ZnClg. 
ZnO.HgO. Of those formerly described only ZnClg-.^ZnO. 0 HgO exists in 
stable equilibrium in the range of concentration of the present experi¬ 
ments. 

Additional data on this system are given by Feitknecht, i930« The 
re.sults which are given only in the form of a diagram are in satisfac¬ 
tory agreement with those of Driot, In addition to the solubility of 
ZnO in aqueous solutions of ZnCl^ the author also gives curves showing 
the solubility of ZnO in aqueous solutions of ZnBr^ and of Znl^,. 
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ZINC zn 


Equilibrium in the System Zinc Chloride and Acetic Acid. 
Determined by the Freezing-point Method. 

(Davidson and Chappell, ip39.) 



Mol. percent ZnCl^ 
In Mixture 

Solid 

Phase 

t^^ 

Mol. Percent ZnCl^ 

In Mixture 

Solid 

Phase 

16.6 

0.0 

CILCOOH 

10.35 

10.99 

cn^cooi 

15.75 

1.77 


8.55 

12.88 


14.95 

3.46 

11 

7.30 

14.14 

II 

12.85 

7.31 

" 

4.80 

16.16 

II 

11.45 

9.67 


0 0 

1 

18.45 

22.07 

II 

II 


The authors also give results for the system Zinc Chloride Zinc 
Acetate + Acetic Acid. 


100 gms. abs. acetone dissolve 43.5 gms. ZnCb at 18®, di^ of sat. sol. = 1.14. 

(Naumann, 1904.) 

100 gins, glycerol dissolve 50 gms. ZnCb at I 5 * 5 °* (Ossendowski, 1907.) 

100 cc. anhydrous hydrazine dissolve 8 gms. ZnCb at room temp. 

(Welsh and Broderson, 1915.) 

When I gm. of zinc as chloride is dissolved in 100 cc. of aq. 10% HCl and 
shaken with 100 cc. of ether, 0.03 per cent of the metal enters the ethereal layer. 

(Mylius, 1911 .) 


ZINC CHL.OBIDE Zn Clo. 

Solubility of Zinc Chloride in Pyridine. (.Mason and Mathews, 1925 .) 

The determinations were made with a modified Meyerhoflcr-Saunders apparatus 
(Walton and Judd, J. Am. Chem. Soc., 33 , 1089, 1911). 


t*. 

Gm'*. Zn CL 
per 1 (0 fims’ 
sat. sol. 

Solid 

Phase. 

f 

Gms. Zn CL 

per i<»i> .^nis? 

sal. sol. 

Solid 

Phase. 

0. ... 

1.60 

•ZnCl2.>.C5H5N 

45.... 

4. GO 

ZnCU.2C5H5N 

5 .. .. 

I .80 

» 

55 ... . 

5.85 

» 

10.... 

2,02 

» 

65 ... . 

7.33 

)> 

i 5 .. .. 

2,28 

» 

75.... 

9.06 

« 

20.... 

2.55 

» 

85 .... 

H . 11 

» 

9.4. 12 . 

2.80 

» 

95.... 

i 3 . 6 o 

» 

35 .... 

3.67 

1) 

io 5 .... 

16.26 

» 


100 gms. sat. solution of zinc chloride in selenium oxychloride (Se O CI2) contain 
1 .10 gms. Zn CI2 at 25 ®. (Wise, 192:1.) 


100 gms. Liquid Sulfur Dioxide dissolve 0.16 gm. ZnCl^ at o®- (Jander 
and Ruppolt, 1937.) 

ZINC CHLORIDE .2 Thiourea,ZnCl^.a^NH^)^CS. 

One liter of its saturated solution in Vater contains 179.8 gms. of the 
compound at about 20°’. (Walter and Reimer, 1934.1 


Cl 
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ZINC CHLORATE Zn(CIO3)g.eHgO. 

Solubility in Water. 

(Meusser, 1902 ; at i 8 “, Mylius and Funk, 1897 .) 


t". 

Gms. Mols. 

Zn(C103)2 ZnCClO^j Solid Phase, 

per 100 Gms. per 100 Mols. 

-18 

Solution. 

55-62 

HjO. 

9. 70 Zn(C10a)2.6Ha0 

0 

59-19 

11,08 

8 

60.20 

11.72 

15 

67.32 

15.96 

18 

66.52 

15.39 Zn(C10a)2.4H20 



Gms. 

Mols. 


t". 

Zn(C103)2 
per 100 Gms. 

ZnCClOa), 
per 100 Mols. 

Solid Phase. 


Solution. 

HjO. 


30 

67.66 

16.20 

Zn(C103)2.4Hj0 

40 

69.06 

17.29 

“ 

55 

75-44 

24 

(< 

Ice curve 



13 

30.27 

3-36 

Ice 

9 

26.54 

2.80 



Sp. Gr. of solution saturated at 18° = 1.916. 


ZINC Per CHLORATE Zn(CIO^) 

100 gms. Furfural dissolve 85 gt»s* ZnlClO^ )2. (?6HgO) at about 20®. 

" " Cellosolve( 1) '* 130 " " " " " 

(1) Mono ethyl ether of ethylene glycol. (Charey and Mann, 1931.) 

ZINC Hexa Antipyrine Per CHLORATE f 2 n(C 0 C^Qllj^gNg)g].(C 10 ^)jg. 

100 cc sat. solution of this salt in vfater contain 10,2 gnis. 

(ClO^)g at 20°. (Wilke-l)6rfurt and Schliephake, 1929.) 


ZINC CHROMATES. 

Equilibrium in the System Zinc Oxide, Chromium Trioxide and 
Water at 25®. 

(GrOger, 1911 .) 


CrO 


An excess of ZnO was, in each case, shaken for 3 days at 25°, with gradually in¬ 
creasing concentrations of chromic acid. 


Gms. per Liter Sat. Sol. 


ZnO. 


CrOa. 


Solid Phase. 


0.409 

0.604 4ZnO.CrO3.3H2O 

2.24 

4.19 

“ 

5-86 

II -5 

“ + 3 Zn 0 .Cr 03 . 2 H 20 

10.7 

22.2 

3ZnO.CrO3.2H2O 

26.7 

57-5 

“ 

30-4 

66.7 

“ -f-4ZnO.CrO3.3HjO 

32.2 

70.6 

4ZnO.CrO3.3H2O 


66. T 1 51 42 :n 0 .Cr 03 . 3 Hj 0 

83.7 192 “ -f-3ZnO.2CrOa.HjO 

123 285 3ZnO.2CrO3.HjO 

193 450 

196 461 

202 475 

389 940 


+Zn0.CrO8.H20 

ZnO.CrOa.HjO 
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ZINC FLUORIDE ZnFj.i(HgO. ZINC 

Solubility of Ziwc Fluorid* in Water. 


CBis. 7 nF ptr Solid 

100 cc sat. sol. Phase ^thorlty 


i8 

1.6 

ZnF .4n 0 

(Dietz, 1900.) 

20 

1.62 


(Kurtenacker, Finger and Hey 

25 

1.516 

n 

(Carter, 1928.) 


Solubility op Zinc Fluoridb in Aqueous Solutions op 
Hydrofluoric Acid at 20®- 

(Kurtsnaelcsr, nnasr and Hay. 1933.) 


dsa. ptr too 0IS. sat. sol. Solid 


- 

arg - 

Phase 

2.47 

2.54 

ZnFj.anjO 

3*69 

4 .q 8 

11 ^ 

17.38 

9.53 

II 

25.43 

11.40 

II 

29.16 

11.84 

II 


Solubility of Zinc Fluoride at 20® in Aqueous Solutions of: 

(Kurtsnaclctr, Finger and Hey, 1933.) 

Ammonium Fluoride Potassium Fluoride 


Ois. per 100 

fl^s. sat. sol 

Solid 

dis. per 100 

018. sat. sol 

Solid 

^ MHjF 


Phase 

^ K F 

ZnFg 

Phase 

4.0 

0.46 

ZnF..4H,0 

1.5 

0.25 

Mixed crystals 

8.6 

0.31 

®lt 

10.0 

0.025 

" 

13.0 

0.16 

ZnF,.2NH^F.2H,0 

8 J 8 

19.0 

— 

'' 

20.4 

0.05 

26.5 

— 


28.0 

0.03 

H 

34.0 

— 

If 

39.8 

0.027 

ft 

41.8 

— 

II 


The mixed crystals contained per 1 mol. ZuF^from 1,2 to 1,4 mol. KF. 

ZINC Hexa Antipyrine Boro FLUORIDE (COC^gH (BF^ I j,. 

100 cc sat. sol. of this salt in'water contain 1O.4 gms. 

(BF^)g at 20®. (Wilke-Dorfurt and Mureck, 1929.) 

ZINC Silico FLUORIDE ZnSiF^. 61120 . 

Solubility of Zinc Silico Fluoride in Water. 

(Jatlov and Plnaevskaja, 1936 .) 


Clss. ZnSlFg per Solid ^ Cks. anSlF^ per Solid 

100 »»». Mt. sol. Phase ^ lOO sol. Phase 


- 0.8 

5.0 

Ice 

0 

33.73 

“ 1.4 

10.0 

II 

20 

3 S.i 6 

- 3*2 

15.0 

II 

20 (d”i ^336 >32.86 

“ 4.8 

20.0 

II 

40 

37.04 

• 7.4 

25.0 

11 

60 

38.49 

"11.8 

30. 

II 

80 

40.95 

"14.6 

32* 

"+ZnSiFg 

.SHgOioo 

42.18 


ZnSiFg.'6H20 

It 

II 

II 

II 


(1) Worthington and Haring, 1931. 
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Solubility op Zikc Sxlico Fluorid* in Silico Fluoric Acid at 20°* 
(jaUov and Plnaevalcaya, 1938.) 


Gtoa. per 100 gas. 

sac. aol. 

Solid 

Okns. per 100 ^s. 

sat. sol. 

Solid 


ZnSi r ^ 
c, 

Pnaae 

?. 6 

ZnSlF, ^ 
c 

Phase 

0.0 

35 »i 6 

ZnSiF-.6H_0 

14.15 

20.13 

^nSiFj.6HgO 

l.O 

34.90 

s ^ 

26.13 

8.47 

" 

i.8i 

33.65 

It 

37.40 

3.69 

li 

6.20 

27.64 

H 

48.95 

0.78 

II 


ZINC IODIDE Znl2. 

Solubility in Water. 


(Dietz, 1900; see also Etard, 1894.) 



Gms. Znl2 

Mols. Znl2 


Gms. Znis 

Mols. Znl2 

Solid Phase. 

4 ®. 

per 100 Gms. 

per TOO Solid Phase. 


per 100 Gms. per 100 Mols. 


Solution. 

Mols. HjO. 


Solution. 

H2O. 


— 10 

80.50 

2 ^ *3 Znl 2 . 2 H 20 

0 

81.II 

24.2 

Znia 

- 5 

80.77 

23-7 

18 

81.20 

24.4 

** 

0 

81.16 

24-3 

40 

81.66 

25.1 

“ 

+ 10 

82.06 

25.8 

60 

82.37 

26.4 

“ 

22 

83.12 

27.8 

So 

83.05 

27*5 


27 

89 52 

SO.. 3 

100 

83.62 

28.7 


Sp. Gr. < 

of sat. solution of the anhydrous salt 

: at 18° = 

2.725. 


100 gms 

glycerol dissolve 40 gms. Znl2 

at 

;. 5 °. 

(Ossendow.'lci, 1907.) 


Equilibrium in th* System Zinc Iodide, Ethyl Ethbr and Water. 


(Ou«ip«l. 1929 .) 

Zinc iodide greatly increases the mutual solubility of ether and water. 
The system has an upper critical solution temperature. At concentrations 
of salt less than 70 percent a homogeneous liquid is not obtained by in¬ 
crease of temperature. 



Wt, Percent 

a... 

t® 

Wt. Percent 


of 

Znlg In Eo, 

per 100 0ES. 

or 

Znig in aq. 

per too 91s. 

saturation 

solution 

(C^5)20+Hj,0 

saturation 

solution 


“ 6,0 

69.93 

10.40 

21.2 

79.86 

60.45 

+22.4 

II 

15.68 

00 

10 

II 

65.0s 

39.8 

ti 

22.32 

13.5 

If 

69.21 

47.9 

11 

28.03 

3.8 

II 

75.77 

54.5 

M 

32.81 

0.0 

84.64 

44.10 

60.6 

11 

37.50 

+ 3.6 

II 

51.75 

0.0 

74.59 

11.96 

3.4 

II 

61.75 

+24.0 

II 

28.11 

-1.1 

II 

66.80 

45*2 

II 

49.37 

-6.0 

II 

68.42 

51.1 

II 

54.67 

-2.0 

II 

73.63 

56.0 

II 

S6.0 

- 3*0 

II 

74.10 

62.6 

II 

64.4 

-5.9 

85.08 

42.00 

“ 2.1 

79.86 

15*70 

-3.4 

II 

45*53 

+ 11.1 

II 

27.30 

-0.5 

II 

54*21 

12.6 


30.79 

-2.6 

II 

65*54 

16.5 

II 

37.74 

-12.2 

If 

70.36 

22.0 

II 

52.98 

“30.0 

11 

75.66 

21.5 

It 

58.73 





100 cc Pyridine dissolve 12.6 gf^s. Znl^ at 18®. (Muller, R., 1924.) 






1587 ZINC 

100 gms. Liquid Ammonia dissolve o.io gm. Znl at o®. (Hunt and Boncyk, 
1933 *) 

100 gms. Liquid Sulfur Dioxide dissolve o.ii gm. Zal ^ at (Jander 

and Ruppolt, 1937.) 

ZINC lODATE Zn ( 103 ) 2 . 

100 gms. H2O dissolve 0.87 gm. Zn(I03)2 cold and 1.31 gms. hot. 

(Raminclsbcrg, 1838.) 

ZINC NITRATE ZniNOjIg.en^O. 

SOLOBiLiTr OF Zinc Nitsaii in Vatsr. 

(Slcv«rc 0 and Patcold* 1933.) 

The earlier determinations of Funk, i9oo» of Jones and Getman, 

1904, for the ice curve, are in general agreement vrith the results of 
Sieverts and Petzold. 


nma. per Solid 

IOC aNd. sat. sol. Phase 

16 *4 

25.4 " 

31*7 

37.1 " 

38.9 ) .qHgO 

39.7 /^n (NOjj) g.qFgO 

40.8 " 

— "->Zn(NO ) .6II2O 

43 .5* ZnCNOjIg.SlIgO 

44. 5 * 

48.3 

58.1 

61.2 " 


^ Cais. Zn{N03)2 per Solid 

^ 100 aad> dat. dol. Phase 

36.4 — 

35*8 65*0 

43-5 69.7 

4 S *0 70-2 

45.5m.pt. — 

45*0 73*8 

43*5 75*8 

37.0 77*9 

51 80.7 

54 m.pt. 83.2 

51.8 86.2 

59,0 87.2 

73*1 89*9 

73.9 91.2 

73*0 92.6 


-5.8 
” 12.0 
” 19.6 
”28.0 
”32-0 
”29.0 
”23-0 
-19.5 
” 17-6 
“23.0 
“19,0 
"*• 0.4 

30.0 

35*0 


Zn(NO ).. 61 L 0 
••^ZnTNO^lAlLO 
Za(NO ) 2 : 4 H 0 • 


'•■ 4 .Zn(N 0 ,)^. 2 H ^0 
ZnlNOj) 2:2/1 gO 

"^Zn(NO.)..H20 

Zn(N0,),?H*0 


• = Metastable. 


The following very accurate determinations m 2 ule by the freezing-point 
method are given by Ewing, McGovern and Mathews, Jr., 1933*> 


.0 

(Itas. 

Zn(N03)2 

per 

solid 


t® 

t 

100 

aas. sat. 

aol. 

Phase 



25.1 


56.1 

ZnlNOj) 

,.6H, 

,0 

38.2 

27.3 


56.9 

" 



37.2 

30.4 


58.3 

" 



32.2 

32.4 


59-5 

II 



43*6 

34.1 


60.8 

" 



44-9 

36.1*^ 

.pt 

63.4 

II 



51.9 

35*4 

34-6 


65.2 

66.2 

II 

"♦ZiKNO ) 

.4H,0 

55 * 4 "' 

55*2 

33 ^ 1 ! 

40-0 


67.4* 

67.9 

II 

ZiKNO, 


=0 

52.1 

52.8 

43.2 


70.0 

" 



59.2 

44 - 7 "' 

42.4 

.pt 

. 72.5 
75.8 

II 



65.2 

68.6 

39*7 


77.2 

II 



70.7 


CliS. ZnpiO^)^ per Solid 

100 SPd. sac. aol. Phase 


77.8 

78.0 

79 . 0 * 

79.7 

79.8 
81-9 

.pt. 84.0 

8 5 .2 

86.3 

86.6 

87.6 

88.6 
89*4 
90.0 


Zn(N 0 ,).. 4 H 20 

” 2nTN03f2.2ll20 

•I 

Zn(NO » 2 . 2 HgO 

M 


" + Zn(NO-l,.H 0 
Zn(NO,)^.H^O 


II 


= Metastable. 
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EgOrilBRItTM IH THB StSTKM ZlHC NiTRAT*. NlTMC AciD AHD WATER AT 20». 

(M&lquon, t 928 .) 


(lia. per 100 gu. sat. sol. 

^ishfNo,). ^ 


Qns. per 100 gns. sat. sol. 


Zn(N0j)^.6H^0 


■’+Zn(N03)g.4H^0 


Zn(N 03 )^. 4 H^ 0 - 


pJIl! more complete data for this system at as” are given by 

Ewing, Richards, Taylor Jr., and Winkler, 1933. 


100 918. sat. sol. 


J-er, 1933. 
ftis. per 100 


IIS. sat. sol. 


Zn(N'0j)j,.6H20 


t, •‘tn 

Zn(N 0 1J4L0 


ai(N 03 )^ 

HNO^ 

Phase 

64.2 

14.9* 

Zn(N 0 ,l .4K 0 

62.2 

17.9 

"*Zn?N6,),?2l 

65.9 

12.8* 

Zii(N 0 ,),f 2 f 0 

57.9 

22.6 

3 S 2 

55.2 

26.6 

II 


2n(N0jj)^.lIj0 


EQtriLIBRIOM IN TRS SYSTEM ZiNC OlIDE, NiTROOEN PeNTOXIDB AND WATER. 
(Denham and DlcR, 1931 .) 


Results at 25° 


(tea. per 100 gns. sat. sol. 


sat. sol. ^ 

^ "2^5 

aio 

^ Pha« 

1.015 

1.0 

0.8 

1.5*3 

1.094 

5.7 

4.6 


1.218 

12.7 

9.7 

II 

1.380 

20.3 

15*5 


1*585 

27.9 

21.5 

"*^ 1 . 1.3 

1.657 

30.6 

22.0 

1.1.3 

1.695 

31.8 

23*5 

"^Zn(NO. 

1.675 

33.5 

22.0 

Zn(NO_)^: 

1.679 

39.6 

20.2 

I. ^ ^ 

1*737 

42.6 

21.4 

"•►Zn{NO 

1*737 

42.6 

21.3 

Zn(NO,),: 

1*695 

45.6 

18.6 

1 .® 2 


Results at 50° 


d. of fims. per 100 ^s. sat. sol. Solid 

«ol* 01 aio ^ Phase 


sau sol. 

Vs 

Zno 

1.022 

1.6 

1 .0 

1.116 

7.5 

5.9 

1 .401 

21.6 

16.9 

1.476 

24.7 

19.0 

1*503 

25.6 

19.9 

1 *544 

26.7 

20.8 

1*571 

27.4 

21.3 

1.613 

29.5 

22.6 

1.660 

31.1 

23.8 

1.750 

34.4 

26.4 

1 *793 

36.0 

27.2 

1.941 

40.8 

30.9 


. 5.3 = Zn(N 03 )g.sZn 0 . 3 H 20 ; 


ZnfNOjj^.ZnO.sH^O. 
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Solubility of 2 i»c Nitrat* im Liquid Ammokia. 

(Donskaja and Portnov, 1939.) 



Gkis. Zn{W) ) 

100 

per Solid 

Ig Phase 

t® 

ai». D.r Solid 

100 mo. HH3 

-79 

1 .06 

NH3 

-39 

33.62 

Zn(N0,)j.8NHj 

-79 

6.6i 

II 

-31 

31.88 

" 

-78.5 

11.71 

II 

0 

29*01 

"+2n(N0,)..6.NH, 

-78 

16.34 

II 

+43 

31.88 

Zn(N0j|^r6RHj ' 

-77 

20.11 

'’4-Zn (NOg ) 2 • 1 oNHg 

48 

53.62 

-75 

22.17 

Zn(N0 i^.ioNH, 

58 

35.18 

"+Zn(N0 ) .4NII 

-73 

24.10 

ji 0 « 0 

60 

37.81 

Zn(N0,),:4R|[, 

-71 

26.36 

II 

63 

40.38 

It ® ^ ^ 

-67 

29.01 

II 

68 

44.67 

II 

-62 

31.88 

II 

75 

50.30 


-60 

33.62 


79 

55*09 

" 

-S8 

3S.10 

''+Zn(N0g)g.8NIlg 

101 

125 

71.38 

85.40 

II 

II 


ZINC HYDKOXIDE Zn(OII),. 

Solubility of Zinc Oxide (Hydroxide) in Water at 18 ®. 

(Remy and Kuhlmann, I 9 i 4 ; Rc'.iny, 11 ) 25 .) 

The determinations were made by (i) the ordinary electrolytic conductivity 
method, taking into consideration the carbonate content of the water and assuming 
that the zinc is present as completely dissociated hydroxide, .and (2) by a conducto- 
titrametric method. 

B)' method (i) there was found o.ooSofi gms. or o.o 38 millimols ZnO per liter. 

» )) (2) )) » 0.00292 » o.o 36 » » » 

The solubility of Zinc Hydroxide in Water, determined by electrometric 
titration, is given by Busch, i937» ^ 1.92 x io~^ gm. mol. ZnO per 
liter at 29®. 

One liter of water dissolves 0.0042 gni. ZnO at i8 as determined by 
the conductivity method. (Dupre, .) 

One liter of water dissolves 0,0042 gm. ZnO at 18°, conductivity method. 

(Dupre and Biafas, 1903-) 

One liter of water dissolves o.oi gm. at 25°. (Bodlander, 1898.) 

Solubility of Zinc Hydroxide in Aqueous Solutions of: 


Ammonia and Ammonia Bases at I7°-I9®. Sodium Hydroxide at Ord. Temp. 
(Herz, 1903.) (RubenbaucTj 1902.) 


Normality 

of 

Normality 
of Dis¬ 

'Gms. ZnO 
per 20 cc. 

Gms. per 20 cc 

. Solution 

MoL 

Dilution of 

the Base. 

solved Zn. 

Solution. 

Na. 

Zn. 

the NaOH. 

O.0942NH3 0.0011 

0.00185 

0.1012 

0 .0040 

4-50 

0.236 “ O.OIIO 

0.0180 

0.1978 

0.0150 

2-33 

0.707 “ 

0.059 

0.0958 

0.4278 

0 .0442 

1.06 

0.0944NH0CH3 0 . 0005 

0.0008 

0.6670 

O.I77I 

0.70 

0.472 

“ o-ooSi 

0.0132 

0.9660 

0.9630 

0.48 

0.944 

0.03 

0.0484 

1-4951 

0.2481 

0.31 

0.068 NH.i( '..Pic 0.0003 

0.0005 

2.9901 

0.3700 

0.16 

0.51 

“ 0.0045 

0.0074 

Moist Zn (OH) 3 used. So¬ 

0.68 

“ 0-0098 

O.OI61 

lutions shaken 5 hours. 


OH 
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Solubility of Zinc Hydroxide in Aqueous Solutions of Ammonium 

Hydroxide. 


Results of Euler (1903). Results of Bonsdorff (1904) at 25“. 



Normality 
of Aq. 
Ammonia. 

Mols. Zn 
per Liter. 

Normality 
of Aq. 
Ammonia. 

Gms. ZnO 
per Liter. 

Normality 
of Aq. 
Ammonia. 

Gms. ZnO 
per Liter. 

15-17 

0.485 

0.013-0.010* 

O.3II 

0.85 

0.321 

0-34 

15-17 

0.97 

0.034 

0.825 

3-84 

0.643 

0.84s 

21 

0-253 

0.0029 

1.287 

7.28 

I.215 

2.70 

21 

0.259 

0.0022* 



1.928 

5*07 

21 

0.500 

0.0097 



2.570 

7.01 

21 

0.518 

0.0070 



3*213 

10.16 


Euler states that the higher results of Herz are due to incompletely purified 
zinc hydroxide and uses material precipitated from the nitrate for his experiments. 
Different preparations of Zn(0H)2 containing from 55 to 77 per cent H2O were 
used and in the two cases marked * ZnO was used. 

Bonsdorff used for his second series of determinations, Zn(0H)2 precipitated 
from the nitrate and brought in moist condition into the ammonia solutions. 


Solubility op Crystalline Zinc Hydroxide in Aqueous Solutions 
OF Ammonium Hydroxide and of Sodium Hydroxide at 25°. 

(Dietrich and Johnston, 19Z7.) 

Attention is called to the discordant character of previous results 
due to the uncertain nature of the solid phase present in each case. 
The authors u.sed crystalline zinc hydroxide prepared by dissolving 
washed precipitated zinc hydroxide in ammonia and gradually removing 
the ammonia from the solution by absorption from the vapor phase by 
concentrated sulfuric acid. The crystals which gradually deposit 
contain 18.12% Hj ,0 corresponding to pure Zn(OK)j,. Equilibrium was 
reached within 24 hours. The following are the interpolated values 
from the average experimental results. 


Qd. Mol. NaOH 

On. Mols. 7n(0H) 

dissolved 

On. Hoi. NaOH 

On. Mols. 

Zn (OHlg dissolved 

or NH^OH per 

4 

per 1000 0 ns.^HpO In aq.: 

or NH .OH per 

4 

per 1000 

Sns.^Hj^O in aq.: 

looc ms. H^o 

/ NH^OH 

NaOH \ 

looc ms. HgO 

^ rnOFT 

4 

— 

0.0 

0.00002 

0.00002 

1.5 

0.0496 

0.1042 

0.2 

0.00130 

0.00206 

2.0 

0.0790 

0.1832 

0.3 

0.00275 

0.00444 

2.5 

0.1105 

0.2845 

0.4 

0.00468 

0.00760 

3*0 

0.1428 

0.4065 

0,5 

0.0070s 

0.0115 

3.5 

0.1757 

0.5470 

0.75 

0.0147 

0.02625 

4.0 

0.2096 

0.7032 

1.0 

0.0246 

0.0468 

5.0 

0.2785 

1.0740 


Results are also given for 0° and 35°. 
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Solubility of Zinc Hydroxide in Aqueous Potassium Hydroxide 

Solutions. 

(Klein, 1912-) 

The determinations were made by adding aq. ZnSOi solution (containing one 
gm. mol. per liter) to aq. KOH solutions until a permanent precipitate just 
appeared. The titrations are also recalculated to mols. per liter and correction 
made for the dilution of the KOH solution by the aq. ZnSOi. 



cc. ZnS04 

Calculated Mols. per Liter of Sat. Sol. 

Normality of 

Aq. KOH. 


_A__ 


Sol. per so cc. 

Aq. KOH. 

Oric Cone. Corrected Cone. 

KOH. of KOH. 

' 'V 

Cone, of Zn. 

I 

5-5 

t 

0.9 

O.IO 

1.78 

I3I 

1.78 

I .42 

0.209 

2 

14-3 

2 

1.56 

0.223 

2.22 

17.9 

2.22 

1.63 

0.266 

2.5 

18.8 

2.5 

I .81 

0.272 

3 

24.6 

3 

2.02 

0.330 

3-6 

29.1 

3-6 

2.28 

0.368 

4 


4 

2.38 

0.405 

6 

S6 (?) 

6 

2.78 

0.540 

Solubility 

or Zinc Hydroxidk in Aqueous 

Sodium Hydroxide at 30°. 



{Frlcice, 1920.) 



The mixtures 

were agitated for periods up 

to 15 days. 

The solubility 

increased with 

time owing to 

the formation 

of ZnO. 


Oms, per 

too gas. sat. sol. 

(Nia. per ICO ^s. 

sat. sol. 

^ NaOH 

aib \ 

/— 

NaOH 

ZnO ^ 

7,10 

1,44 


22*0 

8.76 

13.3 

5*15 


24*6 

12.81 

13.7 

6 . 8^1 


28.3 

13.8 

17.8 

9.81 


31*75 

21.57 


Results for the solubility of calcined and hydrated zinc oxide in 
aqueous solutions of NaOlI and of KOH, and for sodium zincate in aqueous 
solutions of NaOH are given by Muller, Muller and Fouvel, 1927* 


Solubility of Zinc Hydroxide in One Per Cent Aqueous Salt 
Solutions at i6 °-20°. 

(Snyder, 1878.) 

The CO2 free Zn(OH)2 dissolved is calculated as milligrams Zn per liter of the 
given salt solution. Additional determinations are also given. 


Aq. Salt 

Mgs. Zn per 

Aq. Salt 
Solution. 

Mt?s. Zn j^r 

Aq. Salt Mgs. Zn per 

Scuution. 

Liter Solution. 

Liter Solution. 

Solution. Liter Solution. 

NaCl 

51 

K,SO, 

37-5 

K2CO3 0 

KCl 

43 

MgSO, 

27 

NH,C 1 95 

CaClj 

57-5 

KNO, 

17-S 

NH^NOa 77 

MgClj 

BaClj 

65 

38 

Ba(N0,)2 25 

(NH,)2S04 88 


OH 
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ZINC PHOSPHATES Zn3(P04)s.4HjO, ZaHPOvSIIj.O, Zn(H3P04)2.2HsO. 

Equilibrium in the System Zinc Oxide, Phosphorus Pentoxide 
AND Water at 25 ^ and at 37 °. ( Eberly, Gross and Crowell, 1920 . ) 

The flasks containing ihe naixtures were kept in thermostats and occasionally 
shaken during several weeks. The analyses of the saturated solutions and solid 
phases were repeated at intervals of two weeks untill constant results were 
obtained. 

Results at Results at 37 ‘». 


Gms. per 100 gms. 
sal. sol. _ 


'pToT^ 

■'^’ZnOT^ 

5.08 

2.38 

9-76 

4.65 

12.42 

6 .i 3 

i 3.52 

6,56 

14.00 

6.74 

14.37 

6.97 

i 4.83 

7.37 

15.98 

7.71 

17. i 5 

8.26 

18.33 

8.73 

22.75 

10.74 

26.48 

12.47 

28.70 

t 3.48 

30.09 

14.16 

32.55 

i 5 . 4 o 

33.79 

1 5 .82 

37.15 

17.30 

39.61 

18.04 

42.05 

16.i 4 

44.53 

i 3 ,20 

48.70 

9.58 

52.25 

7.64 

55.97 

7.23 


Solid Phase. 
Zn3(P04)2.4H,0 

» 

» 

» 

ZnllPo”. 311.0 

» 


» 


)) 

. » 

» 

ZnCH.POO^-’H.O 


Gms. per 100 Gms. 
_sat. sol. _ 


PjOjj. 


oT' 

4,87 

2 

08 

9.46 

4 

12 

i 3 . 6 o 

6 

,27 

i 8 .i 3 

8 

78 

19.48 

9 

.66 

20.32 

10 

16 

ai .96 

10 

,88 

26.75 

i 3 

.26 

29.65 

14 

■77 

33.39 

17 

.06 

34.58 

^7 

.92 

36 .i 3 

16 

.00 

37.80 

i 5 

.78 

39.93 

16 

. 12 

42 . 4 '^ 

i 5 

.81 

42.65 

16 

.82 

44.89 

‘7 

.83 

46. n 

18, 

.o 5 

46.41 

t 4 

•74 

48.99 

1 2 

. 55 

51.35 

11 

. 26 

5 i .92 

11 

. 12 

54.32 

10 

.82 


Solid Phase. 

Zn3(P04)2.4Hj0 

» 

» 

)) 

o 

ZnHP 04 . 311,0 
» 

» 

» 

ZnHPO^.II.O 

» 

» 

» 

» 

Zn(lL2P04)2.^iH20 


ZINC Ammonium PHOSPHATE ZnNH4P04. 

One liter sat. solution in water contains 0.0136 gm. ZnNH4P04 at 10.5° and 
0.0145 gm. at 17.5°. (Artmann, 1915.) 

ZINC Tetraramine Per RHENATE [Zn(NHgl^ 3 (Re 0 ^ 


One liter sat. solution of this salt in aqueous ammonia of d = 0.930 
(19 percent) contain 1.852 gm. at 20®. (Wilke-Dorfurt and Gunzert, 1933.) 

ZINC SULFIDE ZnS. 

Critical reviews of the published determinations of the solubilities 
of the metal sulfides in water are given by Kolthoff, 1931, and Ravitz, 

4 1936. The preferred value for ZnS, calculated by Ravitz with the aid 

of recent viscosity data,is 1.47 x 10*^ gm. mols. per liter. 

1000 cc. aq. 2.0 n Ha SO4, sat. with Ha S at i atmosphere pressure, dissolve 
0.6172 gm. Zn S (= 6.34.10-^ erm. mols. Zn SI at 20®. (Mosim- and ibdir, 1924.) 
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ZINC SlILfITH ZnSOj.2iHgO. 

Equilibrium in thb System Zinc Oxide, Sulfur Dioxide and Vatee. 

(Terr«8 and RiDl, 1934.) 

The determinations were made by the synthetic method. The results are 
given in the present paper only in the form of a small diagram from which 
the following approximate values were read. 

Results at 15° Results at 25® 


Mol. Percent in sac. sol. Solid Mol. Percent In sat. sol. Solid 


ZnO 

SO3 

Phase 

ZnO 


Phase 

1.0 

2.1 

ZnSO .aillyO 

1.0 

2.4 

ZnS 0 ,. 2 iH ,0 

2.0 

4.0 


2.0 

4.6 


2.55 

5*0 

" + Zn(HSO_i (?) 

2.8 

6.0 

" + ZndlSO,) J? 

2 .S 

6.0 


2.0 

6.4 

ZnlHSOjlgl?)® ^ 

3.0 

7.2 

'* 

1.5 

7.0 

4.0 

9.1 

II 

1.3 

9.0 

II 

5.0 

10.75 

M 

1*5 

9.0 

11 

5.6 

11.8* 

It 

2.0 

10.0 

II 




3.3 

11.8* 

It 


• Between 11.8 and 84 Mol. percent SO^ the mixtures separated into two 
li^iuid layers. 

100 gms. H2O dissolve 0.16 gm. ZnS03.2H20. (Houston and Trichbome, 1890.) 


ZINC SULFATE ZnS04.6H20. 

Solubility of Zinc Sulfate in Water. 

( Bury, 1924 ; Cohen and HetterschiJ, 1925 ; Cohen and Moesveld, 1925 .) 

The very exact determinations of these authors were plotted and the following 
table constructed from the curves. 



Gms. ZnSO, 



Gras. ZnSO 


t“. 

per JOO gms. IIjO. Solid Phase. 

t”. 

per 100 gms. ILO. Solid Phase. 

0. . . 

.. 4^-61 

ZnSO,. 7 HiiO (Rhombic) 

10. . . 

... 58.6 

ZnSO^.GirjO 

5 ... 

.. 44.41 

)) 

i 5 ,.. 

>.. 60.2 

» 

10. .. 

.. 47 -a 5 

» 

20... 

... 61.8 

)) 

i 5 ... 

.. 50.34 

)) 

24.8 ti 

.pt. 63.4 

)) -f-Zn S 0,.7 HjO (.Monocllnic 

'20 .,. 

.. 53.80 

» 

25 . . . 

... 63.5 

)) 

25 . . . 

.. 57.45 

)) 

3 o... 

... 65.5 

)) 

3 o... 

.. 6 t. 3 o 

» 

35 ... 

... 68.0 

)) 

35 ... 

. . 66.17 

» 

37.9u-.pt, 69.4 

)) -f-Zn 80 ^. 7 Ha 0 (Rhombic) 

37.911 

Pt. 69.4 

)) -f- Zii SO.1 .G Hj 0 

40.., 

.. 70.5 

ZnSO,.GirjO 

10... 

.. 54.4 

ZnSO^. 711^0 (Monocllnic) 

45... 

.. 73.0 

)) 

i 5 . .. 

.. 57.0 

)) 

5 o.. . 

.. 76.2 

)) 

20 .. . 

.. 60.0 

)) 

55 .. . 

.. 80.0 

)> 

24.8 11 

. pt. 63 .4 

» + Zll SOjy.G Ifj 0 

60. ., 

.. 85.2 

)) 
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The following more recent determinations are given by Schrbder, 1936. 


d. of Otoft. ZnSO^ p«r Solid ^ d. of (Ms, ZnSO^ per Solid 

sat. sol. loosaa. aat. aol. Phase ^ aat. aol. 100 awa. sat. sol. Phase 


0 

1.3796 

29*58 

25 

1.4921 

36.67 

33 

1.5320 

39.17 

37 

1.5502 

40.50 

44 

1.5836 

41.98 


ZnSO . 7H 0 so 

1.6072 

” 54.S 

— 

” 60 

1.5921 

" 75 

1.5382 

ZnS0^.6H20 86 

1.5041 

99 

1.4623 


43*20 J^nSO .6H 0 
— 0 
42.98 ZnSO^.HgO 
40.93 " 

39*26 " 

37.70 ” 


Other determinations in satisfactory agreement with the above are 
given by Caven and Johnston, 1926# 1928 aind Benrath, 1931. 

Data for the solubility of ZnSO^ in water at high pressures are 
given by Cohen and Sinnige, 1909*^1910* 


Solubility op Zinc Sulfatb ik Aqueous Solutions of Sulfuric Acid. 
(Agde and Schiamel, 1923.) 


Qbs. per too ana. sat. sol. Solid _ (Ms. per 100 gna. sac. sol. Solid 

_ #•*' ____ _ 


^ . 

A 5 : 

^ to 

2 4 

\ Phase 

t / 

4 c 


Phase 

-6.55 

48.25 

0.0 

Ice-^ZHSO . 

7HgO ■►lo 

57.5 

0,0 

ZnSO .7H 0 

-6.9 

44.2 

2.6 

II ^11 

" 

48.2 

5.4 

„4 2 

-8.0 

35.75 

7.5 

M II 

II 

41.5 

11.0 

II 

-8.9 

31.6 

9.8 

II II 

II 

36.0 

15*4 

II 

10.0 

28.0 

12.5 

II 71 

II 

32.0 

20.3 

" 

” 

19.5 

19.3 

ZnSO .7H,0 

II 

28.0 

24.75 


II 

12.3 

30.0 

' II 

II 

24.4 

36.0 

" 

ft 

3.5 

41.7 

II 

18.2 

38.0 

25.4 

rZnS 0 ^. 7 H^ 0 ^ 

0 

52.6 

0.0 

11 




lZnS 0 ^. 6 Hg 0 

11 

48.6 

2.5 

M 

28.5 

52.5 

14.2 

” 

II 

36.5 

10.0 

II 

39.1 

73*5 

0.0 

fl 

It 

27.7 

16.9 

11 - 

20 

63.1 

0.0 

ZnSO^.eHgO 

M 

25.0 

20.4 

If 


56.0 

4.8 

" 

II 

18.6 

30.0 

If 

II 

48.7 

10.25 

II 

II 

17.0 

34.6 

II 

II 

42.75 

17.25 

" 





30 

68.4 

0.0 

" 





It 

61.2 

5.2 

II 


Solubility op Zinc Sulfate in Aqueous Solutions of 
Sulfuric Acid at 12.5°. 

(Hontesartlnl and Lossna. 1028 .) 


d. of 

Ota. per 100 

aea. sac. sol. 

Solid 

d. of Qns 

. per : 

LOO ^8. sac. sol. Solid 

sac. aol. 

^ g-gy- 


Phase 

sac. sol. ^ 

Zinto^ 


' Phase 

1.4214 

33.28 

0.0 

Zn7 

1.4116 

5.92 

44.36 

Zn6*^Zn2 

1.3930 

26.64 

7.71 

" 

1.4620 

1.19 

58.76 

Zn2 

1.3786 

20.76 

16.14 

II 

1.5578 

0.28 

64.21 

•HZn 

1.3888 

17.02 

23.64 

Zn6 

1*6552 

0.22 

72.26 

Zn 

1.4131 

14.91 

28.21 


1.7664 

0.18 

81.56 


1 *4202 

9.62 

36.80 

II 

1.8402 

0.16 

98.96 

II 

Zn7 I ZriS0^.7H20; 

Zn(} — ZnSO^ 

.6(1,0; 

Zn2 = ZnSO^. 

,2H,0 

; Zn = ZnSO^ 
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EQuiLiBRinM IN THB Systbm Zihc Solfate, Amhohia and Water at 0“. 
(Applebey and Wlndrldge, idsz.) 


d. or 

Gtovs. per 100 

ms, aac. sol. 

Solid 

d. Of 

Oea. per 100 

gis. sac. 

sol. Solid 

sac. sol. 


'"ZnSo^ ^ 

Phase 

sac. sol. 


SlnSo^ 

^ Phase 

1-435 

17.75 

42.20 

1.4.2 

0.956 

23.56 

4.37 

1.4.2 

1.411 

18.21 

40.98 

II 

0.917 

26.79 

1.26 

II 

1.292 

20.20 

37.44 

II 

0.912 

29.30 

0.65 

" 

1.180 

20.83 

25.83 

II 

0.903 

30.46 

0.40 

II 

1.147 

21.30 

22.52 

M 

0.900 

31.23 

0.35 

Solid Sol. 

1.097 

21.26 

16.14 


0.896 

32.86 

0.15 

II 

1.006 

21 .89 

8.98 


— 

38.52 

trace 

It 





— 

40.50 

It 

II 


1.4.2 = ZnS0^.4NHjj.2H20; Solid solution of ZnS0^.4Nnjj ZnSO^.sNH^. 

At 18° the mixtures separate into two liquid layers of the following 
compositions. 

Lower Layer Upper Layer 


d. of 

Oma, per 100 

ms. solu cion 

d. of 

Ohs. per 

too solu Cion 

Solid 

solu cion 

/ NH3 

^ 

solucion 

^ NH3 

ZhSO^ ^ 

Phase 

1.488 

19.24 

46.22 

— 

— 

— 

1.4.2 

1.457 

20. 37 

46.02 


““ 



1.395 

21.70 

42.13 





1.304 

23.32 

36.97 

0.928 

28.74 

4.44 


1.233 

23.07 

32.20 

0.967 

26.34 

7.82 


1.201 

22.85 

29.38 

0.995 

25.30 

10.71 


— 

— 

— 

0.929 

28.68 

4.01 

1.4.2 

— 

— 

— 

0.911 

29.07 

2.20 

II 


— 

— 

0.895 

30.03 

1.23 

II 

— 

— 

— 

0.887 

32.43 

0.43 

solid sol. 

— 

— 

— 

0.880 

33.30 

0.49 

II 

— 

— 

— 

— 

38.75 

0.01 

n 


Several results similar to the above are given for other temperatures. 


Solubility of Zinc Sulfate in Aqueous Ethyl Alcohol. 

(Schiff, 1861.) 

Concentration of Alcohol lo per cent 20 per cent 40 per cent 

Gms. ZnS04.7H20 per 100 Gms. Solution 51. i sg 3-45 


100 gms. abs. methyl alcohol dissolve 0.65 gm. ZnS04 at 18®, 5.90 gms. 
ZnS04.7H20 at 18°. ^ o 

100 gms. 50 per cent methyl alcohol dissolve 15.7 gms. 2nS0.7H20 at 18 . 

(de Bruyn, 1892,) 

100 gms. glycerol dissolve 35 gms. zinc sulfate at 15.5°. (Ossendowski, 1907.) 


SO 
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Solubility of Anhydrous Zinc Sulfair in: 

(Olbson, Driscoll and Jones, 1029.) 



Methyl Alcohol 


Ethyl Alcohol 



Ons. znsn^ per 
100 ams. CH^oH 

Solid 

f’hase 


Qns. znso^ per 

100 8 >ns. 

Solid 

Phase 

15 

0,485 

ZnSO .2iC.HJ)H 

15 

0.033 

%nS 0 ^ 

25 

0.425 


25 

0.034 

" 

35 

0.408 

ft 

35 

0,029 


45 

0.420 


55 

0.020 


55 

0.463 

ZnSO^.CH^OHl?) 





Rquilibrium in the System Zinc Sulfate, Acetone and Water at 

(Learning,-1) 


The binodal curve for this system was determined by the titration 
method*, tie lines or the plait point were not determined. The author's 
results were plotted and the following values taken from the average 
curve. 



Ons. per 

100 gns. homogeneous liquid 

Qas. per 

100 ms. homogeneous 
-^ 

11 quid 


^ ZnSO, 

4 

(CH3)2(X) 


/ aiso" 

H 

(ai^jgCo 




0 

0 

4.0 

66.0 

11.7 

17.5 


70.8 


27*0 

5.0 

68.0 

9*3 

20.0 


70.7 


25.0 

6.0 

69.0 

7.5 

22.5 


70.0 


22.2 

7.5 

70.3 

5.7 

25.0 


69.3 


19.0 

10.0 

71.0 

4.2 

27.5 


68.3 


16.4 

12.5 

71.1 

3.0 

30.0 


67.0 


lu .0 

15*0 

71.0 

2.2 

32.5 


65.3 

The composition of the homogeneous mixture mixture (plait 
the system Zinc Sulfate Tertiary Butyl Alcohol Water at 

poin t ) of 
25° was 

found 

by Ginnings, Bering 

and Webb, 1933, 

, to be 





6 . 

0 gms. ZnS 3 ^ 

+25,5 gms. (CH l-COH 

68.5 

, H^O. 


The 

original 

results for 

the remaining 

points on the binodal curve 

are not given 

but only the 

values of a series of 

constants, 

calcu lated 


by means of emperical equations. 


Equilibrium in the System Zinc Sulfate Urethan and Water at 25^- 

(PalitMch, 1920, 19E9.) 


(Mis. Hols. 

perlOOO gns. H^o 

Solid 


^NhgOOOCgHg ^ 

Phase 

3.59 

0.0 

ZnS 0 ^. 7 Hj ,0 

0.02 

49.84 

tipper liquid layer 

3.51 

0.239 

Lower liquid layer 

0,0 

53.09 

NHjCOOC^Hg 
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ZIRCONIUM Oxy BROMIDE ZrOBr^.SHgO. 

SoLOBiLiTt OF Zirconium Oxy Bromide in Aqueous Solutions 

OP llVDEOBROMIC ACID AT 2$“. 

(V. Hevesy and Wagner, 1330.) 


d. of 

NonnaH ty 

Gas. ZrOg per 

sat. sol. 

of Aq. HBr 

liter sat. sol. 

1.7488 

1.046 

355.7 

i *7343 

1.301 

344.5 

1.7139 

1.485 

329.6 

1.5606 

3.488 

190.5 

1.5525 

3.663 

180.2 

ZIRCONIUM Tetra 

CHLORIDE ZrCl 


d. of 

No mail ty 

Qfts. ZrOg per 

sat. sol. 

of Aci. HBr 

liter sat. sol. 

1.4900 

4.50 

125.3 

1.4060 

6.44 

26.80 

1.4836 

8.72 

3.654 

1.4861 

9.09 

3.656 

— 

13.17 

2.11 


Solubility op Zirconium Tetra Chloride in Liquid Sulfur Dioxide. 

(Dond and Stephens, 1929 .) 


A monel metal bomb having two chambers conimunicating by means of a 
needle valve, was used. 


On. Mol. ZrCl^ per 
1,0 moi. ZrClg + SO^ 


Cl 


0 0.0138 

10 0.0199 

20 0.0258 

ZIRCONIUM Oxy CHLORIDE ZrOCU.SH.O. 

Solubility of Zirconium Oxychloride in Aqueous Hydrochloric Acid at 20 °. 

(v. Hevesy, 1925.} 

Constant agitation for many hours was employed. The zirconium oxychloride 
contained 0.4 % oxide of hafnium. The solid phase was Zn 0 Clg.S H2 0 up to 
concentrations of 10 normal H Cl. 


Nonnality 

Gms. ZrOj 

Mols. ZrOClO.^ 

Normality 

Gms. 7 a-O i 

Mols. Zr 0 Clj 

of Aq. HCl. 

per liter sat. sol. 

per liter sal. sol. 

of .Vq. HCl 

per liter sat. sol. 

perlliersal sol. 

O . 9 . Q . . 

.. 358.1 

2.91 

6 . 35 .. 

... 12.78 

0 .1037 

1 . 47 -- • 

. 264 5 

2.14 

8.72.. 

.. 6.74 

0 

0 

3.72... 

102.2 

0.832 

10.14.- 

12.17 

0.0988 

4.97.’. 

. 40.5 

0.329 

10.94.. 

.. 25.3 

0.205 

5.81... 

. 19.35 

0.167 

1 1 .61.. 

.. 4 1 • I 

0,334 


ZIRCONIUM Oxy FLUORIDE ZrOF^. 2HF.2d20. 


Solubility of Zirconium Oxypluoride in Aqueous Solutions op F 

Hydrofluoric Acid at 2-5°• 

(V, Hevesy and Wagner, 1930 .) 


(L Of 

Normall ty 

Qns. ZrOg, per 

d. of 

Noimall ty 

f)is. ZrOp per 

sat. sol. 

of aq. HF 

liter sat. sol. 

sac. sol. 

of aq. KF 

liter sat. sol. 

1.489 

0 

408.5 

1.685 

10.05 

548.5 

1.559 

1.06 

502.2 

i.6oo 

15.05 

444.3 

1.712 

6.03 

571.8 

1.430 

20.09 

288,3 


The salt ZtV^ crystallizes from aqueous hydrofluoric acids of 

concentrations between 5.0 and 20.0 normal. 
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ZIBCONIUM Potassium Uexa FLUORIDE Zi KiFe- 

Solubility of Zirconium Potassium Hexa Fluoride in Aqueous Solutions 
OF Hydrofluoric Acid at 20 ®. 

(v. Hevesy, 1025: v. Hevesy, Christiansen and Berglund, 1025.) 

Normality of aq. HF. 0 . 1*25 0.89 

Mols. ZrK2Fe pfii* iiter. o.o 655 0.1*298 

ZIRCONIUM Ammonium FLUORIDES Zr(NH 4 ) 2 F 6 and Zn(NH 4 ):iF 7 . 

Solubility of Each Separately in Water. 

(v. Hevesy, 1925; v, Hevesy, Christiansen and Berg^lund, 1925.) 

The solutions were saturated by constant shaking in a thermostat. 

Mol. per liter sat-.sol. 




Compound. 



t". 

d of sat. sol. 


NH3. 

Zirconium 

Arnmon 

uni Hexa Fluoride Zr(NH4).>FG... 

0 

- 

0.611 

1.226 

)) 

)) 

» 

)) 

» 

20 

I .154 

I .o 5 o 

2. ii 5 

)) 

)) 

0 

)) 


45 

- 

1.842 

3.680 

» 


)) 

» 



- 

2.96 

5.93 

)) 

» 

Hepta 

» 


0 

- 

0.425 

I . 23 o 

» 

» 

» 

» 

)) 

20 

1.086 

0.588 

1.756 

» 

)) 

)> 

» 

)) 

45 

_ 

0.788 

*2.357 


Solubility of Zirconium Ammonium Hepta Fluoride in Aqueous Solutions 
OF Ammonium Fluoride at 20 ®. 

(v, Hevesy, 1925; v. Hevesy, Christiansen and Berglund, 1925.) 


The mixtures were constantly agitated in a flask of ebonite. 

Mots, per liter 


d of sal. sol. 

NHiF. 

KII3 (attached to 2r). 

Zr. 

Solid Phase. 

00 

0 

0.002 

1.655 

0.551 

Zr(NHt)3F, 


0.462 

I . 125 

0.370 

)) 

- 

0,966 

0.726 

0.242 

)> 

- 

1,941 

0.292 

0.0972 

» 

1,068 

4.872 

0.0678 

0.0226 

)) 

I . io5 

9.721 

0. o 5 1 5 

0.01716 

» 


Solubility of Zirconium Ammonium Fluoride in Aqueous Solutions op 
Zirconium Ammonium Hexa Fluoride 20 ® and Vice Versa. 

(v. Hevesy, 1925; v. Hevesy, Christiansen and Berglund, 1925.) 

Mols. per liter (found) Mols. per liter (calculated) 


Zr. 

Nlla. 

Zr(]Vri,)3F,. 

Zr(]NII,).,tV 

Solid Piiasi‘. 

0.551 

1.655 

o.55i 

0.0 

Zr(NH4):s F, 

0.733 

1.83i 

0.365 

0.368 

)) 

1.109 

2.383 

o,i65 

0.944 

» -hZr(NH4).F6 

I .o5o 

2.115 

0.0 

1 ,o5 

Zi-(NH4),F„ 


ZIRCONIUM NITRATE Zn(N 0 g»^. 

100 cc of a saturated solution of zirconium.nitrate in ethyl ether, 
prepared by frequent agitation and allowing to stand over night at about 
20°, contain 0.003 ^ saturated ethereal solution prepared as 

above, but using zirconium nitrate which had been dehydrated at 150°, 
contain 0.004 gin* 2 r 0 g per 100 cc. (Wells, 1930.) 
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ZIRCONIUM PHOSPHATE Zr0(H2P04)s, 

Solubility of Zirconium Phosphate in Aqueous Hydrochloric Acid at 20 ®. 

(v. Hevesy and Kimura, 1925.) 

About o.i gm, of the compound was shaken with about i 5 o cc. of the hydrochloric 
acid in a thermostat for 3 days. lOO cc. of the sat. solution were evaporated and the 


residue ignited. 

Normality Gins, ignited residue Mol. ZrO(H2POi)2 

of aq. II Cl. from lOO cc. sat. sol. per liter sat. sol. 

6.01.. o.oo 33 0.00012 

10.00. 0.0061 0.00023 


ZIRCONIUM SULFATE ZrCSO^a. 

Solubility of Zirconium Sulfate in Aqueous Sulfuric Acid at 37.5°. 

(Hauser, 1907.) 


Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

ZrOj. 

SO3. ‘ 

25.46 

■ ZrOa. 

so,. ■ 

19-5 

Zr(S04)2.4H20 

0.15 

56.7 

Zr(.S 04 ) 2 . 4 Ha 0 

18.8 

27 

“ 

0.50 

57-5 

“ 

16. 2 

29.1 


2 

59-5 

“ 

9.6 

32.3 


4*4 

61.4 

H-Zr(S04)2.H2S04.3Ht0 

5-3 

34.7 

« 

4 .55 

61.5 

Zr(S04)2.H2S04.3H.20 

3.51 

36.01 

“ 

3 33 

63.8 


1.03 

38.2 


1.80 

64. 2 


0.46 

39-8 

“ 

1.12 

66.8 


0-33 

42.1 

“ 

0.96 

68.4 


0.14 

46.8 


0.10 

81.5 

Zr(S04)2.H2S04.H20 


Results at 22° show only slight differences from the above figures, hence, the 
temperature coefficient for this salt is quite small. In an earlier paper Mauser 
(1905) gives data for the basic sulfate 4Zr02.3S03.i4H20. 


Using mixture.s composed of 10 gms. of ZrOClg.ShgO and 16 to 30 cc 
portions of cone, sulfuric acid (d r 1.83)3.1 25° Falinski, i936» obtained 
a nev acid zirconium sulfate of 'the composition )2.H2S0^ .aUgO. 


ZIRCONIUM Thallium SULFATE. 

Solubility of Zirconium Thallium Sulfate in Aqueous 20 per cent 
Sulfuric Acid. (Fernandez, 1925.) 

A solution of zirconium sulfate in aqueous sulfuric acid of about 20 per cent 
concentration was saturated with thallium^ sulfate at 100® and this solution cooled 
to several constant temperatures and the weight of Zr O2 present at each temperature 
determined. The following three double salts are described, Zr(S04)2 !iTl2S04.4H20; 
2 Zr (S 04 ) 2 .Tl 2 SO4.8 Hg 0 and 2 Zr (804)2.7 Tig SO4. The particulier one in contact 
with each saturated solution is not designated. 


t". 

Gms. ZrOj 
per 100 cc. HjO. 

t“. 

Gms. ZrO, 
per 100 cc. HjtO. 

t'. 

Gms. ZrO» 
per 100 CC- HjO. 

0. . . 

,..* 0.62 

40.. 

.... 0.8.5 

80. 

. 2.45 

10. . . 

_ 0.62 

5 o., 

_ I. i 5 

90. 

. 2.88 

20. . . 

,... 0.65 

60.. 

_ 1.57 

100. 

. 3.20 

3 o... 

_ 0.72 

70.. 

- 2.02 
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'» +BeCl2. 190 

» +CaBr2. 244 

" +CaCO^. 276 

'» -fCa (oh) 2+H20. 311 

«' +CdCl2. 364 

Ca(CI02)2+CaCl2+H20. 282 

CaF2+AlF^. 90 

'• +CaBr2. 244 

'» +CaCl2. 290 

Cal2+CaCl2. 290 

» +CaF2. 297 

'• +Ca0+H20. 311 

'• +1. 678 

Ca(N0^)2+Ba(N0^)2. 175 

'• +CaCl2+H20. 283 

H +Ca0+H20. 312 

CaOf CaCO^. 276 

» +CaCl2. 290 

'» + « +H20. 282, 284 

Ca (OH) 2+CaBr2+H20. 243 

CaS+CaSiO^. 347 

CaS0j^+CaCl2. 290 

CaS20^+Ca(NO^) 2+H2O-•. 304 

CaSiO^+CaCO^. 276 

»' +CaCl2. 290 

*» +CaF. 297 

CaTiO^+CaSiO^. 347 

CdC20j^+ (NHj^) 2C20 j^+H20. 1076 

CdCl2+AgN0^. 69 

+BaCl2. 162 

" + " +H20. 157 

" +BeCl2.t. 190 

»• +CaCl2. 290 

" +CdBr2. 352 

» +NHj^Cl. 1093 

CdC^+ (SOj^) 2 +^2°. 

CdF2+CdBr2. 352 

'• +CdCl2. 364 

Cdl2+AgN0^. 69 

» +CdBr2. 352 

» +CdCl2. 364 

» +CdF2. 366 

Cd(NHj^)Br^.^H20+H20. 1051 

Cd (NO^) 2+Ca (NO^ ) 2. 3*09 

CdRb^ (SOj^) 2+H20. 1440 

CdS0j^+CdCl2. 364 





























































































































CROSS REFERENCE INDEX 

(For locatiiig results not found by searcMng the alpliabetically arranged tables.) 


Cl + AsCl^. 106 

•' + Br. 213 

" + Bi. 199 

" + CCl^. 216 

Co^Bi 2 (N 0 j )^2 ^2^ . 203 

Co^Ce(N 0 j)^Il 2 ^ 2 ®. 289 

C 0 CI 2 + BaCl 2 "+ H 20 . 157 

" + CaCl 2 . 290 

" + " " + H 2 O... 285 

” + CdCl 2 + H 20 . 356, 359 

CoCs 2 (SOi ^)2 + H 20 . 465 

C 0 K 3 ^2°. 

CoK2(N02)g + C 2 H 2 OH + H 20 . 833 

>' + H 20 . 878 

Cc^!:La(N 0 ^)gD 2 + HNO^ + ^ 2 ^. 

Co^Nd (NO^) ^^2 + H 20 . 1332 

CoPb (NH^) (CN) g + H 20 . 1063 

Co^CPr (NO^) ^^2 + 1421 

" + HNO^. 1421 

CoRb 2 (SOi^) 2 + H 20 . 1440 

CoSOi^ + CuSO^ + H 20 . 506, 510 

CoTl^(CN)g + H 20 . 1542 

Cr 2 Cs 2 (S0j;)i^ + H 20 . 465 

CrK^ (CN) g + H 20 . 718 

CrTl(SOj 2 ® 2 ^. 

CaAl 2 (SOj^) + H 20 . 105 

CsAuCli^ + ^ 2 ®. 

CsBr + Br 2 + H 20 . 207 

CsCl + AgCl. 48 

•• - + Agl. 6 

» + C 0 CI 2 + H 20 . 40« 

" + FeCl^ + H 20 . 524 

2 CSCIUO 2 CI 2 t fl^O. 1563 

CCCo(NH 3)2 (N02)P + H 20 . 422 , 427 

CsF + AIF^. 90 

CsNO^ + AgNOj. 69 

CSKO 3 ' ^°2 ^2 ®2 ^. 

CsPtClg + H 2 O.*. 1424 

Cs 2 S 0 i^ + CsCl. 457 

»' + Ce2(S0j;)^ + H 20 . 391 

CuBr + CdBr 2 .-.?•. 352 

CuCN + ECN. 718 

CuCl + Agl... 60 

'» + BaCl 2 . 162 

*' + »' + H 2 O... 157 

" + CaCl 2 . 290 

'• + CdCl 2 . 364 

CUCI 2 . 

CuCl + CsCl. 457 

" + NH^Cl. 1093 

CuCs 2 (SO^) 2 + H 20 . 465 

Cul + Cdl 2 . 

CUK 2 ( 30^)2 ^2^. 

Cu(N 0^)2 + Co (NO) 2 + H 20 . 430 

" + Pb(N03)2 + H 20 . 1402 

CuRb 2 (SOi^) 2 + H 20 . 1440 

1 


CUS 2 + 73 

CuS + Sb 2 S^. 1483 

CuSO^^ + AI 2 (SOj;)^ + H 20 . 98 

» + BeSO HjO... 194 

'» + CoSOi^ + H 2 O... 432 

'» + Cu(N0^)2 + H 20 . 492 

CUTI 2 (SOi^) 2 +• K 2 O... 1558 

FeCl^ + AlCl^ + 84 

« + CaCl2. 290 

'• + CuCl + HjO. 476 

» + CuCl. 488 

» + C 0 CI 2 . 417 

»» + » + H 20 . 407 

» + NH^Cl. 1093 

FeC32(SOj^)2 + H 2 O. 465 

FeF^ + NaP. 1260 

Fe(ira^)2(C20j^)2 + CH^OH. 1078 

Fe(NO^)^ h-^aKnO^)^ + H 20 . 91 

Fe202 + CaO. 309 

FeRb2 ( 30^)2 + H 20 . 1440 

FeSOi^ + AI 2 (SOj^) ^ + H 20 . 98 

» + CuSO^ + H 20 . 499 , 500 

FeS0i^.K2S0i^ + H 20 . 863 

FeSOj;. (NHj^) jSO^^+CoSOi^ (NH,^) 2S0i^+H2O. 510 

FeTlj^(CN)g + H 20 . 1542 

FeTl(SOi^)2 + HjO. 1559 

GaCs(SOi^)2 ®^2^. 

GaCs (360^)2 . 

GeAggPg + ^2®. 

GeClj^ + 3 O 2 . 1465 

GeK2Fg + H 20 . 809 

H^BO^ + H 20 . 1046 

"f + Ca(OH)2 + H 20 . 242 

HBr + Br. 213 

+ ^^020^^ + H^O... 741-3 

»» + Li2C20^ + HgO. . 911 

» + (NHi^)2C20i^ + H 20 . 1076 

» + N^2^2°4 ^2°.. 

HCl + Cl.t. 399 

HP + KP + H 20 . 804 

HIO^ + KIO^ + H 20 . 824 

HNO^ + KNO^. 834 

H 2 O 2 + NH^. 1039 

B^PC^ + Mn^ (POji)2 ^2^. 

H 2 S + CO 2 . 237 

» + HCl. 578 

” + NH^. 1039 1042 

H2SOi; + Ag2SO,^. 76 

«» + HNO 5 + H 2 O. . 583 

" + H 2 O 2 . 591 

HfK 2 Fg + H 20 . 809 

Ef(NHi^) 2 Fg + H 2 O... 1098 

Hg + Mg. .. .. 936 

HgBr 2 + AgNO^. 69 

HgBr + AlBr^. 83 

HgCl + AgCl.. . 48 

BgCl 2 . 






















































































































CROSS REFERENCE INDEX 

(For locating results not found by searching the alphabetically arranged tables.) 


HgClj + BaCl 2 + H 20 . 158-9 

'» + CaCl 2 . + H 20 . 286 

» + C 0 CI 2 + H 2 O. 408 

'* + CsCl + H 2 O. 455 

» + '• + (CHj)2C0. 455 

'* + CUCI 2 + H 20 . 478-9 

'• , + HgBr 2 . 611 

HgCl + KCl. 782 

n + NH^Cl. 1093 

HgCl 2 + TlCl + H 20 . 1548 

HgCo(SCN);^^ + NHj^Cl + H 20 . 404 

Hg 2 CsBr 2 + H 2 O. 451 

Hgl 2 + Agl. 60 

" + AgNO^. 69 

Hgl 2 .Cal 2 + H 20 . 299 

Hgl 2 + CdClj. 364 

» + Cdl 2 . 373 

" + Csl + H 20 . 461 

»' + HgBr 2 . 611 

" + Hg.Cl 2 . 639 

» + HgCl 2 + H 20 . 621 

» + I.. 678 

HgI 2 . 2 LiI. 6 H 2 O + H 20 . 925 

2Hgl2.Mgl2 + H 20 . 975 

SHgIg. SMnlg. 2 OH 2 O. 1003 

HgSOi^ + BgBr 2 . 611 

» + Hgl 2 . 648 

I + As. 105 

+ ASI 3 . 106 

»* + Bal 2 + H 20 . 167 

»' + Bi. 199 

'» + Br. 214 

'» + Cl. 399 

» + Csl. 462 

«' + '* + H 20 .459-60 

» + >» + C^Bg. 461 

«' + '► + CgHgCH^. 461 

« + Cul + H 20 . 490 

" + Hgl 2 . 648 

» + Sb. 1468 

" + Sbl^. 1483 

" + Te. 1526 

In + 1. 678 

In 2 C 6'2 (SOj^) + H 20 . 465 

IrC 82 Clg + H 20 . 455 

IrRb 2 Cl^ + H 20 . 1434 

K + NH^. 1037 

KA 1 (SOj ^)2 + H 20 . 100-1 

KAuCl^ + H 20 . 116 

KBr + AgBr. 11 

'• + AlBr^. 83 

" + AS 2 O 2 + H 20 . 109 

'* + Br 2 + H 20 . 209 

» + CaBr 2 . 244 

+ CdBr.. 352 


EBr + HgBr 2 + H 20 . 607 

" + LiBr. 900 

" + PbBr 2 + H 20 . 1369 

KCHjCOO + Cu(cH 3 COO )2 + H 2 O.. 469 

KCN + AgCN + H 20 . 28 

•' + Cd (CN) 2 + H 2 O. 354 

« + Cu(CN )2 . 472 

« + Bg(CN )2 + H 20 . 615, 617 

EONS + AgCNS + H 20 . 30 

»» + Ba(CNS )2 + 620 .. 149 

K 2 CO 2 + CuCO^ + H 20 . 474 

»' + NH^OH + H 20 . 1037 

'• + KNO^ + H 20 . 838 

K2C20^ + (NH^) 2C20j^ + H 20 . 1076 

» + 002620 ^^ + H 20 . 1563 

K 2 CaFe(CN)g + C 2 H 5 OH + H 20 . 262 

K 2 Cd(SOj ^)2 + H 20 . 379 

KCl + Agl. 60 

•' + AlCl^ + H 20 . 84 

'» + BaCl 2 . 162 

*» + " + H 20 . 159 

’• + » + CUCI 2 + H 20 . 157 

'• + BaSOi^.. 186 

» + CaCl 2 .. 290 

» + " + H 20 . 286-7 

'• + Ca(N05)2 + H 20 . 305 

•' + CdCl 2 .. 364 

« + «» + H 20 . 356-8 

" + C 0 CI 2 + H 20 . 408-9 

'• + CuCl. 488 

» + « + H 20 .478-82 

'• + CUCI 2 + ( 0115)200 . 488 

" + CsCl. 457 

•' + CsSO^. 465 

'» + FeCl^ + H 20 . 527 

» + H 2 O 2 . 591 

» + H^BO^ + H 20 . 123 

»• + HgCl 2 + H 20 . 623-4 

'» + HgCl 2 + (CH^)2C0. 638 

" + HgCl 2 + C 2 H 5 OH. 638 

» + K2B^07 + K 2 B^QO^g + H 20 . 684 

'» + ;EBr.. 696 

" + '» + H 20 . 688 

» + KCN. 718 

" + K 2 CO 3 + H 20 . 728 

»■ + K 2 Cr 207 + H 20 . 801 

» + KHCOj + H 20 . 730 

'» + K 2 Mg ( 003)2 . 

» + KNO 3 + H 2 G. 836 

>' + «• + CaCl 2 + Ca(N03)2+H 2 O.. 283 

»' + LiCl. 919 

” + MgCl 2 . 969 

« + " + H 20 . 961, 1000 

’• + NHj^Cl + " *. 1082 

" + NaCl + H<,0. 1223 

















































































































CROSS REFERENCE INDEX 


(For locating results not found by searching the alphabetically arranged tables.) 


KCl + PbCl2. 

» + II + H2O. 

» + RbCl + I^Cl2. 

•' + Rb2S0^. 

2KCI.UO2CI2 + H2O. 

KCIO^ + CaCl2 + H2O. 

»' + Ca (CIO ) 2 + H2O... 

»» + KBr + H2^. 

H + XBrO^ + H2O. 

" + + H2O. 

»» + KCl + iJ 20 . 

KCIO^ + KF^B + H2O. 

KCIO^ + TICIO^ + H2O. 

K2CrO^ + KCl. 

K2CrO^ + La2(CrO^)3 + H2O. 

K2CrO^.MgCr 0^ + H2O. 

K2Cr2(SO^)^ + H2O. 

K2Co(C 02)2 + K2CO3 + H2C. . 
KCCo (NH^) 2 (NO2) + H2O. .. 

KF + AIF^. 

KF.BeF2 + H2O.. 

KP + CdF2 + H2O.. 

II + CoFg + H2O.. 

II + CuF2 + H2^.* • 

•I + KBr.. 

•I 4 - KCl. 

" + NiF2 + H2O. 

KH2Aa0y^ + + B^O. ... 

KHCO^ + >%C0^ + H2O.. 

KH2P0^ + H^BO^ + H2O. 

II + KCl + B^O. 

K_HfF, + HF 4 - H -0 . 

_fc o c 

KI 4 - AgCl. 

II + AS2O2 + H2O. 

» 4 - Cdl2. 

'• 4 - Bil^ 4 - H2O. 

•I 4 - Cdl2 1 ^ 2 ®. 

II 4 - Hgl2 + H2O. 

II 4 - + C^B^OH. 

II 4 - " + (CH^) gCO. 

" + " + (C2H5)20. 

II + I. 

11 4 - II + H2O, ............ 

•I 4“ KBr... 

II 4 - KBrO^ + H2O. 

“ 4 - KCl. 

H + 11 + HgO. 

KI 4 - KCIO^ 4- H2O_-._ 

II 4 - Pbl 2 ^-^ H2O. 

KIO^ 4 - KBr 4 - H2O. 

11 4 - KCl 4- H2O. 

11 + KCIO 4-H2O. 

n 4- KFj^B 4 - H2O. 

KglrCl^ 4 - H2O. 

KMgFe(CN)^ 4- H2O. 

KMnOy^ 4 - KClOjj^ 4- B^O . 

H 4 - KF^^B 4- H2O. 


.. 1394 KMnVg0^y.8H20. 1014 

1386-8 K 2 MoO^ 4 - K 2 CrO^.. 1 _ 803 

968 H + II + H 20 . 799 

.. 1440 KNO^ 4- AgNO^. 69 

. . 1563 H + II + H 20 . 63 

287 II + Al(NO^)^ 4 - H20r. 93 

295 •' 4- Ba(N0^)2. 175 

689 I' 4- II 4 - H 20 . 171 

697 II 4- CaCl2 4- H 2 O.‘ 287 

729 '• 4- Ca(K0^)2. 309 

751 II + II + H 20 . 304-5 

685 •' 4- Pe(N0^)^ 4- H 20 . 534 

.. 1551 » 4- KBr. 696 

..782 ''4- 4 - H 2 O. 690 

890 '•4- KBrO^ 4- H 20 . 698 

969 » + KCl 4- H 20 . 753-7 

449 " 4- II 4 - CaCl 2 4- H 20 . 283 

405 '• 4- II 4 - HCl 4- H 20 . 750 

422, 427 »• 4- KCIO^ 4- H 20 . 785 

90 "4- KCIO^ + H 20 . 791 

191 11 4- KIO + H 20 . 825 

366 » + NH^Cl + H 20 . 1082 

418 '• 4- NH^NO^ 4- H 20 . 1111 

.. 490 " + NaCl 4- H 20 . 1223 

696 " + NaNO^ 4- H 20 . 1277 

782 » + Pb (NO ) 2 + H 20 . 1401 

.. 1345 KNO .•D02(N0^)2 + H 20 . 1567 

125 K0C^H2(N02)3 4- T10CgH2 (NO 2 ) ^ + H20.- 1540 

955 F 2 O + •B 2 O. 118 

123 KOH 4 - KBr. 696 

759 ” + ^2^02 ^2^’. 

605 '• + FCl. 782 

. . . 48 II 4- »' + H 20 . 758-9 

. .. 109 ” + KNO^. 850 

373 If + » + H 20 . 837 

201 KPO^ + KCl. 782 

. .. 367-8 FPOjj4- II. 782 

... 641-2 F^Pt (CN) ^ 4 - PtLi 2 (CN) 4- H 20 . 908 

643 F2PtClg 4- H 20 . 1424 

. . . 643 ^2^1 2 (CIO^) ^ 4 . H 20 . 1436 

644 ^ 280 ^ 4 - Ag2S0jj^. . 76 

678 » + AI 2 (SO^) 3 4 . H 20 . 98 

.. . 659-60 " + BaSOj^^. 184 

. . . 696 " + BeSOy^ 4- H 2 O. . 195 

... 698 " 4 . Bi2(SO^)^ + H2°.. 

, . . 782 ” + CaSOjj^. 344 

752 II +. II + H 20 . 335-6 

. . . 787 " 4- CdSO^. 385 

1399 II 4 - 11 4 - H 20 . 380 

!!.' 890 " + CejCSo'”)j + HjO. 392-3 

754 *' 4- CoClg 4- H 20 . 409 

787 " CoSOy^ 4- H 20 . 435 

685 II + CaCl . 457 

680 ” 4 - 08280 ^. 465 

951 " CuSOjj^ 4- 1^2®* . 505-6 

791 •' 4- Di2 (SO^)- 4- H 20 . 518 

685 " + H-BO- 4- H 20 . 123 

1680 

























































































































CROSS REFERENCE INDEX 

(For locating results not found by searching tiie alpnabetically arranged tables.) 


K 2 S 0 ^+H 202 . 

» + Fe 2 (SO ^)3 +H 2 O. 

» + KBrO^ + H 2 O. 

" + IC 2 CO 2 + H 2 O. 

» + KCl. 

» + KCl + H 2 O. 

'• + KCIO^ + H 2 O. 

» + K 2 CrO^^. 

» + '• + H 2 O. 

» + K^Fe(CN)^ + H 2 O. 

» + KI... 

'• + " + H 2 O. 

" + KIO^ + H 2 O. 

'• + KMnO^ + H 2 O. 

" + K 2 MoO^ + H 2 O. 

'< + KNO^ + H 2 O. 

» + " + KCl + H 2 O. 

" + La. 2 (SOj ^)3 + H 2 O. 

" + Li 2 SOj^. 

" + " + H 2 O. 

" + Mg (NO^) 2 + H 2 O. 

" + MgSOj^... 

" + NHj^Cl + H 2 O. 

fr + Na 2 COj + Na 280 ^ + H 2 O. 

+ NdCSO^)^ + H 2 O. 

" + NiSO^ + H 2 O. 

'» + PbSO^. 

»' + Tl 2 SO^ + H 2 O. 

K 2 S 0 j^.U 02 S 0 ^ + H 2 O. 

K 2 S 20 g + BaS 20 y + H 2 O. 

^ 2860 ^ + CaSeO^ + H 2 O. 

K 2 SiFg + H 2 O. 

K 2 TaF^ + KF + H 2 O. 

K 2 WOj^ + . 

" + ^230^. 

La ( 020^)3 + La(N 03)3 + H 2 O... 

La(CrO^)3.3(NH^)2CrO^ + H 2 O.. 

Li + NH 3 . 

LxAuClj^ + H 2 O.. 

LiPr + AlBr^... 

» + AS 2 O 3 + H 2 O. 

'f + CaBr 2 . 

Li 2 C 03 + CaCO^. 

Li 2 C 20 ^ + (NH^) 2 C 20 ^ + H 2 O.. 

LiCl + AgCl. 

" + Agl. 

" + AS 2 O 3 -f- H 2 O. 

" + BaCl 2 . 

" + BeCl 2 . 

" + CaCl 2 ... 

•' + CdCl 2 . 

" + C 0 CI 2 . 

■» + » + H 2 O. 

«' + CsCl. 

•» + CuCl. 

«' + CUCI 2 + H 2 O. 

’• + KCl. 


591 

544, 

698 

732 

782 

760-1 

787 

803 

99-800 

722 

823 

814 

825 

827 

830 

838-40 

756 

895 

933 

934 
979 
995 

1082 

736 

1339 

1350 

1416 

1557 

1568 

187 

345 

1488 

1525 

803 

879 

893 

800 

1042 

116 

83 

109 

244 

279 

1076 

48 

60 

109 

162 

190 

290 

364 

417 

410-11 

457 

488 

483 

782 


LiCl + LiBr. 900 

" + NHj^Cl. 1093 

« + PbCl 2 + H 20 . 1388 

LiP + AIF 3 . 90 

" + LiB02. 898 

»» + LiBr. 900 

" + LiCl. 919 

Lil + Bil^ + H 20 . 201 

" + 1. 678 

LiNO^ + AgNO^. 69 

» + Ba(N03)2. 175 

» + Ca(N03)2. 309 

'» + LiCl. 919 

Li 2 S 0 ^ + Al 2 {SO ^)3 + H 20 . 102 

'' + BaSOj^. 184 

•' + Bi 2 ( 30^)3 + H 2 O. . .. 205 

" + CdSOj^. 385 

'»• + ti + H^o. 381 

» + CavSOy... 344 

'» + CaSi03. 347 

'' + CuSOj^ + H 20 . 507 

" + FeSO^ + H 20 . 545 

'» + LiCl + H 26 . 913 

'• + LiN03. 929 

Li2Si03 + LiB02. 898 

Mg3Bi2(N03)^2 + V*. 

MgBr 2 + AlBr 3 . 83 

'• + KCl + H 2 O. 

" + LiBr. 900 

MgC20^ + (NH^) 2630 ^ + H 20 . 1076 

MgCgH^O^ + Li2CgH^^0^ + H 20 . 905 

Mg 3 CCe (NO 3 ) gD 2 + ^ 2 *^. 

MgCl 2 + AgCl. 48 

" + Bad 2 . 162 

" + Bed 2 . 190 

» + CaCl 2 . -90 

" + «' + H 20 . 288-9 

" + CdCl 2 . 364 

'• + " + H 2 O... 359 

•' + Cod 2 + H 20 . 411 

" + CsCl + H 20 . 455 

" + Fed 2 + KCl + H 20 . 527 

» + HCl. 578 

« + HgCl 2 + H 20 . 625 

»' + KBr + H 20 . 689 

" + KCl. 782 

MgCl 2 + KCl + H 20 . 764-6 

'» + " + CaCl 2 + H 20 . 287 

" + LiCl.'.. 919 

•• + Nad + H 20 . 1224 

If + » + salts + H 20 . 1220 

'• + TlCl + H 20 . 1548 

M^Co (NH 3 ) 2 (NO 2 ) 2 (C 20 ^) 2^2 + ^2^* ’ * 

MgCs 2 (SOj^) 2 + H 2 O... 465 

MgF- 4- CaF,. 297 





































































































































CROSS REFERENCE INDEX 

(For locating results not found by searching the alphabetically arranged tables.) 


NH^HCO + NaHC03 + H 20 . 1205 

+ KH2P0^ + H 20 . 855 

" + NH^Cl + H 20 . 1082 

" + NaCl + H 20 . 1082 

" + NagHPOj^ + H 20 . 1082 

<NHj^) 2 HfF^ + H 2 O. 605 

NHj^I.Cdl 2 + H^O. 369 

2NHi^I.Hgl2 + H 20 . 648 

KHj^I + NH 3 . 1042 

" + Pbl 2 + H 20 . 1399 

» 4- Sbl^ + H 20 . 1482 

NH^In (SOj^) + H 20 . 680 

(NHj^) 2 lrClg + H 20 . 680-1 

{NH^)2La(N03)n + H 20 . 894 

NHj^LiCj^H^Og + H 2 O. 902-3 

NHj^LiSOj^ + H 20 . 933 

(NH^) 2 MgFe (CN) g + H 20 . 951 

NHj^MgPOji + H 20 . 984 

(KH^) 2 Mg(SOi ^)2 + H 20 . 988 

NHj^MnF^ + H 20 . 1003 

NH^MnP0^.7H20. 1005 

NH^^NO^ + AgNO^. 69 

" + AgNO^ + H 20 . 64 

» + Ba(N03)2 + H 20 . 172 

2NHjjN03.Ce(N03)^ + H 20 . 390 

NB<^N 03 -+ Cu(N 03)2 + 02 °. 

•' + KCl. 782 

» + " + H 20 . 757 

" + KNO 3 . 850 

» + n + H 20 . 842 

" + K2S0;^. 879 

" + LiCl. 919 

2NH^N03.Mg(N03)-2 + H 20 . 980 

NH^^NO^ + KH 3 . 1042 

»» + NHi^Cl. 1093 

" + » + H 20 .1080-2 

» + NHj^HGO^. 1071 

" + NHj^C20j^ + H 20 . 1076 

NH^N 03 .U 02 ( 003)2 ® 2 °.. 

(NH^) 2 PtClg + H 20 . 1429 

«» + (NB^) 2 lrClg + H 2 O... 680 

( 00 ^) 280 ^ + Al2(S0i^)3 + H 20 . 103 

•' + BeSOij^ ^ 2 °. 

'• + Bi 2 (SOi ;)3 + H 20 . 205 

» + CaSO^ + H 20 . 338-9 

» + CdSOj;^ + H 20 . 381-2 

" + Ce(S 0 j ^)3 ® 2 °. 

•' + CoSOi^ ■*' ^20. 436-7 

" + CuSOj^ + H 20 . 505, 509-12 

»' + PeSO^ + H 20 . 545 

» + Fe2(S0j;^)3 + H 20 . 546 

" + KCl + H 20 . 763 

» + K2S0i^ + H 20 .843 , 869-71 

» + la2(S0i^)3 + H 20 . 895 

" + Li2S0i^ + H 20 . 933 

" + MgSOj^ 4 H 20 . 987-8 

" + MnSOj^ + H 20 .1007-8 


( 01^^)280 + (NH^)2Bi^07 + H 20 .1047-9 

•• + NH ^C 20 ^ + H 2 O. 1076 

» + 0Hj^HCO3 + H 20 .1072-3 

« + NH^Cl + H 20 .1082-3 

» + 0Hj^ClOi^ + H 20 . 1095 

» + (m^) 2 CrOi^ + H 20 . 1097 

» + 01^00^. 1115 

'• + It + H 20 .1108-9 

«' + 042 ( 801^)3 + H 2 O..... 1334 

( 00 ^^) 2820 ^ + BaS20g + H 20 . 187 

" + CuS20g + H 20 . 517 

(0Hi^) 2 SeOi^ Ca8e0i^ + H 20 . 345 

» + Mg8e0ii + H 20 . 995 

(0Hi^)22rPg + H 20 . 1598 

020 + Br. 214 

02 O 2 + CCli^. 216 

0a + 0 H 3 . 1042 

0 a 3 AlFg + salts + H 20 . 90 

0a2Al2 (80i^) 1 ^ + H 20 . 104 

0 aAuCli^ + H 20 . 116 

0aBO2 + LiB02. 898 

0 a 2 Bi^O^ + KCl + 0aCl + H 20 . 761 

>1 + (0Hj^) 2B^07.1047-9 

" + 0Hi^Cl + H 20 . 1047 

>' + 0aCl + H 20 . 1047 

0aBr + AgBr. 186 

« + AlBr 3 . 8*3 

»» + AS 2 O 3 + H 2 O... 109 

" + CaBr 2 . 244 

» + CdBr 2 + H 20 . 351 

» + »' . 352 

” + LiBr. 900 

» + 0 a 2 CO 3 + H 20 . 1201 

0 aBrO 3 + 0aBr + H 20 . 1157 

0aC0 + KC0‘. 718 

0aC08 + AgC0S + H 20 . 30 

'• + Ba(C0S)2 + H 20 . 149 

0a2CO3 + CaC03. 276 

0a2CO3 + K 2 CO 3 + H 20 . 732-4 

» + ” + 0a2SOi^ + H 20 . 736 

»• + KCl + H 20 . 730 

« + KCIO 3 + H 20 . 729 

»» + (0H^)2CO3 + H 20 . 1070 

» + 0aCl + 0 a 2 B 2 Oj^ + H 20 . 1153 

^^2°2°4 ^^^20^ + H 20 . 475 

" + K2°2°4 ® 2 °. 

•' + MgC20j^ + H 20 . 958 

» + (0H^)2C2Oj^ + H 20 . 1077 

0aCl + BaCl 2 . 162 

'» + » + H 20 . 160 

» + ’• + HCl + H 20 . 158 

» + '• + CUCI 2 + H 2 O. ,157 

»• + Ba ( 003)2 + H 20 . 156 

" + BaSOi^. 186 

» + BeCl 2 . 190 

'» + BiCl 3 + H 20 . 201 

'» ■+• CaCl^. 290 






















































































































CROSS REFERENCE INDEX 

(For locating results not found by searcbing tbe alphabetically arranged tables.) 


NaCl + CaCl^ + H^O. 290 

» + CdCl^. 364 

» + " + H 20 . 362 

»• + C 0 CI 2 .412-3 

'» + CsCl. 457 

” + CuCl. 488 

" + »» + H 20 . 485 

«» + FeCl^ + H 20 . 529 

" + FeCl 2 + KCl + H 20 . 527 

»' + H^BO^ + H 20 . 123 

» + HCl... 578 

" + H 2 O 2 . 591 

" + HgCl 2 + H 20 . 626 

»' + »• + CH^C00C2H5. 638 

'» + KBr.. 696 

» + KCl. 782 

» + »* + H 20 .770-3, 757, 840 

" + + HCl + H 20 . 749 

« + KCIO^ + H 20 . 792-3 

" + KI... 823 

» + KNO 3 + H 20 . 843 

'» + K2S0^. 879 

»' + »' + H 2 O.'. 761-2 

»' + LiCl. 919 

" + ’> + H 20 . 915 

” + MgCl 2 . 969 

" + " + H 20 . 966 

" + ” + Na2S0^ + H 20 . 965-7 

»» + (NHj^)2B^0^ + H 20 . 1047 

" + NH^Cl. 1093 

" + » + H 2 O-1073, 1047, 1082-4 

” + " + NaHCO^ + H 20 . 1072 

’• + NHj^NO^. 1115 

" + " + H 20 . 1109 

" + (ME^) 2 HP 0 i^ + H 20 . 1082 

" + Na2Bj(^0^ + H 20 . 1047 

" + Na20.5B20^ + H 20 . 1152 

» + Na^B^On + Na^B.O^ + H.O- 1153 

H + •> -.Na2C03. 1153 

•• + NaBr. 1163 

»' + » + H 20 . 1157 

" + >' + 1163 

" + NaBrO^ + H 20 . 1164 

’• + N^CO^ + H 20 . 1201-2 

" + NaHCO^ + H 20 .1074, 1203, 1205 

" + NaHCO^ + Na 2 C 03 . 1200 

" + Na2C03 + Na 2 SOj^ + H 20 . 1204 

” + » + NaOH + H 20 .1205-6 

" + » + KCl + H 20 . 730 

'• + Na2C20^ + H 20 . 1215 

" + NaClO^ + H 20 . 1253 

" NaNO^ + H 20 . 1278 

" + Na 2 HPO^ + H 20 . 1082 

'» + Na^POj^ + Na2B20^'4- H 20 . 1153 

» + Na 2 SOj^ + H 20 . 1307 

•» + PbCl 2 . 1349 

" + " + H^O. 1391 


NaCl + RbCl.. 1434 

NaClO^ + Ba ( 0103)2 + H 20 . 163 

'» ^ + K 2 CO 3 + H 20 . 729 

" + KCl + H 20 . 751 

» + KClOi^ + H 20 .785, 788 

'* + NaBr03 + H 20 . 1163 

’» + Na 2 C 03 + H 2 O... 1206 

» + NaCl + H 20 .1225; 1250 

NaClOj^ + A1 ( 010^)3 + H 20 . 89 

'* + KCIO^ + H,0. 791 

'• + NaCl + H 2 O. .. 1226 

Na2Cr20^ + K2Cr20^. 803 

'• + H + H 20 . 801 

» + (NHp2Cr20i^ + H 20 . 1098 

Na 2 Cr 0 j^ + NaCl. 1249 

Na 2 Cr 20 y + NaCl + H 20 . 1226 

Na 2 Ctt ( 003)2 + NaHC 03 . 

NaF + AIF 3 . 90 

NaF.BeF 2 . 

NaF + CaF 2 . 297 

•’ + CdF 2 . 366 

" + H 2 O 2 . 591 

'» + MgPg.. 970 

" + NaBr. 1163 

" + NaCl. 1249 

»' + » + E 20 . 1227 

» + PbF 2 . 1397 

Na^Fe(CN)g + Kj^Fe(CN)g + H 20 . 722 

NaH 2 As 0 i^ + H 3 BO 3 + H 20 . 125 

Na 2 HAsOi^ + H 20 . 112 

NaHC 03 . 

» + KHCO 3 + H 20 . 735 

" + NHj^HC03 + H 20 .1071-2, 1074 

»' + NaCl + H 20 .1074, 1225 

>' + n + Na2B20j^. 1153 

'» + NaN03 + H 20 . 1274 

Na 2 H(NHj^) ( 803)2 + H 2 O.. .. 1121 

NaH 2 POi^ + CCCgH^ ^07112 + H 20 . 256 

» + HBO 3 + HgO. 124 

'• + NHj^Cl + H 20 . 1082 

» + NHj^H 2 POj^ + H 20 . 1082 

'» + NaCl + H 2 O.. 1082 

» + Na 2 Bj ^07 + NaCl + H^O. 1154 

Nal + Agl. 60 

» + Bil 3 ® 2 ^. 

2NaI.Cal2 + H 20 . 369 

Nal + Cdl 2 . 373 

" + KI + H 2 O... 814 

“ + NaBr. 1163 

»' + Na 2 C 03 + H 20 . 1201 

'• + NajCl + H 20 .1229, 1249 

» + NaF. 1260 

» + Sbl 3 + H 20 . 1482 

NaI 03 + Ca ( 103)2 + H 20 . 301 

»• + KIO 3 + H 2 O. 824 

" + 1 ^( 103)2 + H 2 O... 976 

» + Na,C0« + H,0. 1207 


























































































































CROSS REFERENCE INDEX 

(For locating results not found by aearcliing the alphabetically arranged tables.) 


NalO^ + Na2C20i^ + H 20 . 1216 

't ^ + NaBr + H 20 . 1158 

" + NaCl + H 20 . 1228 

» + NaClOj + H 20 . 1252 

» + Nal + H 20 . 1263 

Na2lrClg + H 20 . 681 

NaKC^H^^Og + H 20 . 707 

NaJIS20^ + H 20 . 881 

Na2KH ( 30^)2 + H 20 . 859 

Na2MoO^ ■+ La2(MoOi^)2 + H 20 . 891 

NaN02 + KNO 2 ". 833 

'» + NaBr. 1163 

» + NaCl. 1249 

NaNO^ + AgNO^ + H 20 . 65 

" + A1(N0^)2 + H 20 . 92 

» + BaCl2 + H 20 . 156 

» + Ba(N0^)2. 175 

» + " + H 20 . 171 

» + C0(NH2)2 + 1114 

H + Ca(N02)2. 309 

» + Ca (NO 5 ) 2 + H 20 . 306 

'» + CaS203 + Ca(NOp 2 + H 2 O... 344 

'» + Cu(N0^)2 + H 20 . 492 

» 4- H 2 O 2 . 591 

» + KCl + H 20 . 757 

» + KCIO^ + H 2 O... 791-2 

" + KNO^. 850 

» + » + HjO.840, 844-5 

» + LiNO^. 929 

» + MgCl 2 + H 20 . 966 

" + Mg(N03)2 + H 20 . 980 

»» + NH^C1. 1093 

« + NHj^^NO^. 1115 

» + " + H 2 O... 1110 

" + Na2C0^ + H 2 O. 1207 

" + Na2C20j| + H 20 . 1215 

" + NaBr + H 20 . 1158 

" + NaBrO^ + H 20 . 1164 

» + NaCl + H 20 .1229-30 

" + Nal + H 20 . 1263 

" 4- NalOj + H 20 . 1270 

'» + Pb(N 0^)2 . 

NaOH + NaBr. 1163 

" + ti 4 H 20 .1156-7 

" + NaCN + H 2 O. 1190 

" + Na 2 COj + H^O..-..1207-8 

" + NaCl. 1249 

" + « + H 20 . 1232 

» + NaF. 1260 

n + Na2S0j^ + H 2 O. 1307 

Na^PO^ + NaCl + Na 2 B 20 ^ + H 20 . 1153 

Na^PO|^.NaF. 12 H 20 + H 20 . 1260 

Na^PO^ + Na2S0^ + H 20 . 1308 

Na^P 207 + NaCl. 1249 

Na 2 SO^ + Al 2 (SO ^)2 + H 20 . 103 

»' + BaSOj^... 184 

” + BeSOj^ + H 20 . 195 


Na2SO|^ + CaSO^^^. 344 

” + *' + fi^O. 341-2 

»• + CdSO^-^. 385 

» + » + H 20 . 383-4 

« + Ce(SOi^)3 + H 20 . 395 

» + CoSO^^ 4- H 20 . 438-9 

» 4- Cs2SO^ 4* H 2 O. 465 

'• 4- CuSOj; 4- H 2 O.. 513-4 

» + FeSOi^ 4- H 20 . 546-7 

» 4- Gd2(S0^)^ + H 20 . 550 

» + H^BO^ 4- H 20 . 123 

« 4- KCl. 782 

»' 4- '» 4- H 20 . 761 

•' 4- » 4 - K2J0^ 4- H 20 . 761 

" 4- KMnOj^ 4- H 20 . 827 

» 4- K2S0^. 879 

» 4- t» + H 2 O. ..757, 840, 870, 872 

» 4- II 4 - H2S0^ 4- H 20 . 862 

" + La2(S0i^)^ 4- H 20 . 896 

II 4- Li^SOy. 933 

II 4- II + H 20 . 934 

II 4- MgSOj^. 995 

II + It 4- H 20 .988-99 

II 4- MnSOi^ 4- H 20 .1008-10 

II + NHj^NO^. 1115 

II 4- (NHi^)2S0^ + H 20 .1124-5 

II 4- Na2B^0^ 4 . H 20 .1049, 1154-5 

11 4- NaBr... 1163 

II + NaBrO^ 4- H 20 .1164-5 

11 4- NaCgH^Oj^ ^2®. 

••11 4- Na2C03 + H 20 .1209-10 

II 4 . II 4 - NaHCO^. 1200 

II 4- Na2C20^ 4- H 20 . 1215 

II 4- NaCl.. 1249 

II 4- II + H 20 .1234-6 

11 4- II 4 - MgCl 2 4- H 20 . 965-6 

11 4- 11 + salts 4- H 20 . 1220 

» 4 . NaC103 4- H 20 . 1251 

II 4- NaClOj^j 4- H 2 O. 1253 

II 4- NaCrOj^ + H 20 . 1257 

4- NaH2P0j^ 4- H 20 . 1286 

II 4- NaF.... . 1260 

11 4- II 4- H 20 . 1259 

" 4- Naj^Fe(CN)g 4- H 20 . 1191 

II 4- Nal f H 20 . 1264 

11 4- NalOj 4- H 20 . 1271 

I* 4- NaNOj + H 20 . 1279 

11 4- NaOH 4- H 20 . 1285 

’» 4- Na2S 4- H 20 . 1295 

11 + Na2S03 + H 20 . 1298 

II 4- Nd 2 ( 50^)3 4- H 20 . 1334 

II + PbSOi^... 

4- ^ ^2^. 

II + NaNO^ 4- H 2 O... 1280 

»' 4 - " 4- CaS20^ 344 

II 4- Na2SO^ 4- H 20 . 1308 

Na2S20g 4- BaS20j^ 4- H 20 . 188 



















































































































CROSS REFERENCE INDEX 

(For locating results not found by searching the alphabetically arranged tables.) 


Na 2 SeOj| + CaSeOj^ + H 20 . 346 

’* + MgSeOi^ + H 20 . 996 

Na 2 Si 02 + CaSiO^. 347 

’» + MgSiO^. 996 

” + NaF. 1260 

NbK 2 F^ + H 20 . 809 

NdK(S0i^)2 + H 20 . 879 

NdK(SeOi^) 2 + " . 885 

2Nd(N0^)^.3Mg(N02)2 + H 20 . 981 

NdNa(SeO;i) + H 20 . 1323 

Ni^Bi 2 (NO ^)^2 . 

Ni(CN )2 + KCN + H 20 . 719 

NiC20i^ + ^ 2620 ^ + H 20 .745 

Ni^CCe (NO^) ^^2 + H 20 . 389 

NiCl 2 + CdCl 2 + H 20 . 363 

“ + C 0 CI 2 + H 20 . 413 

» + FeCl 2 + H 20 . 530 

»• + LiCl + H 20 . 915 

•» + NHj^Cl + H 20 . 1085 

NiCs 2 (SOj^) 2 + H 20 . 465 

NiFg + KF + H 20 . 808 

Ni^CGd(N03)g32 + HNOj. 549 

NiK 2 (SOi ^)2 + H 2 O. . .. 878 

Ni^La (NO^) ^^2 + HNO 3 + H 20 . 894 

Ni^Nd(N03)gD2.24H20. 1332 

Ni^CPr (NO 3 ) ^^2 ^ 2 ^.- • * • 

«• + HNO 3 . 1421 

NiRb (SOj^) 2 + H 20 . 1440 

NiSO^ + Al 2 (SO ^)2 + H 20 . 103 

'» + CoSOi^ + H 20 . 440 

" + CuSOj^ + H 20 .506, 511-2, 515 

» + (NH^^) 2 S 0 ^^ + H 20 . 1126 

" + » + ZnSOi^ + H 2 O.. . 1126 

" + Na2S0y^ + H 20 .1309-10 

NiTl2 ( 30^)2 + H 20 . 1558 

PBr^ + AlBr^. 83 

" + AsBr^. 105 

PI^ + Aal^. 106 

PKFg + H 20 . 809 

P 2 O 5 + PbO. 1407 

” + Sbl^. 1483 

PdK 2 Clg + HCl + H 20 . 783 

Pb + S. 1455 

PbBr 2 + AgBr. 11 

PbBr^ + AlBr^. 83 

PbBrj + CsBr + H 20 . 450 

'* + HgBr 2 . 611 

Pb(CH,C00)2 + KCH 3 COO + H 20 . 700 

' + NaCHjCOO + H 20 . 1169 

PbCl 2 . 

" + BaCi^ + H 20 . 160 

" + BeCl 2 . 190 

" + CaCl 2 . 290 

" + CdCl 2 ... 

" + C 0 CI 2 .. 

" + Cud. 488 

" + FeCl 2 . 


Pbd 2 + HgCl 2 . 

639 

" + LiCl... 

919 

» + »' + H 2 O. 

916 

»' + MgCl 2 . 

969 

» + NHj^Cl + H 2 O. 

...1086-7 

«' + NaCl + H 2 O. 

... 1236 

" + PbBr 2 . 

... 1369 

» + Pb(CH 3 COO )2 + H 2 O. 

... 1374 

PbCoNHi^ (CN) 6 ‘ 3 H 2 O. 

... 1063 

PbP 2 + PbBr 2 . 

... 1369 

« + Pbd 2 . 

.. . 1394 

Pbl 2 + Agl. 

60 

« + Cdl 2 . 

373 

H + Trr. 

. .. 823 

«' + •• + H 2 O. 

... 815-6 

'• + Lil + H 2 O. 

924 

•• + PbBr 2 . 

... 1369 

»» + Pbd 2 ..... 

... 1394 

•' + ” + H 2 O. 

... 1391 

» + PbP 2 . 

... 1397 

PbMoO^ + Bi 2 (Mo 0 i ^)3 . 

205 

Pb(N 03)2 + AgNO^. 

69 

« + Ba(N03)2. 

... 175 

» + ” + H 2 O. 

173 

'« + Ca(N03)2. 

309 

« + CSNO 3 + H 2 O. 

463 

" + KNO 3 . 

... 850 

'» + »' + H 2 O. 

... 846-7 

'» + NHj^NO^. 

... 1115 

H + » + H 2 O.. 

.... 1111 

Ph(^ + 'Ri n_.... 

.... 205 

’• + PbBr 2 . 

.... 1369 


.. .. 1394 

II + pbr.i 2 . 

» + PIT?. 

.... 1397 

Pb-lPO^) + PbClj. 

. . .. 1394 

» + PbF 2 . 

.... 1397 

'• + PbO.. 

. ... 1407 

Ph5? + Ag S.. 

.... 73 



II + Sh S. 

. -.. 1483 

Pb SO^ + ^ 280 ^^ + H 2 O. 

.. .. 873 

PbSO^. (NH^) + HjO. 

.. .. 1127 

Ph.SO + PbO. 

.. .. 1407 

Pbj ( 70^)2 + PbClj. 

.... 1394 

» + PbF 2 . 

.... 1397 

»» + PbO. 

.. .. 1407 

Pr 2 ( 80^)3 + Cs 2 S 0 j|^ + H 2 O. 

.... 464 

» + K 2 SOi^ + H 2 O. 

.... 873 

" + (NHi,) 2S0, + HjO.... 

.... 1127 

" + NajSO^ + HjO. 

.... 1310 

PtCs 2 Clg + H 2 O. 

.... 456 

PtLi 2 (CN)i^ + E 2 O. 

.. .. 908 

" + K 2 Pi(GN)^ + H 2 O... 

.... 908 

PtMg(CN)^ + H 2 O.. 

. . .. 951 

Pt(HE^) 2 Br 5 + HjO. 

.... 1051 

Pt(NH^) 2 Clg + H 2 O. 

.... 1086 

p+ph n + HO. 

.. . . 1434 

Rb 2 Al 2 (30j|) + H 2 O............. 

.... 105 
























































































































CROSS REFERENCE INDEX 

(For locating results not found by searching the alphabetically arranged tables.) 


RbAuCl^ 4 H2O. 

RbBr.CdBr2 + H2O. 

Rb2CaFe(CN)g 4 - C2B5OH + H2O. 

RbCl + Agl.. 

" + BaCl2.. 

" + CdCl2... 

" + " + H2O.. 

" + C0CI2 + H2O.. 

" + CsCl.. 

" + CuCl.. 

" + HgCl2 + H2O.. 

" + KBr. 

" + KCl. 

" + » + H2O. 

» + " + MgCl2 + H2O... 

»' + K2S0^. 

" + LiCl. 

" + PbCl2. 

2RbCl.U02Cl2 + H2O. 

RbCCo (NH^ 2 • * 

Rb^Co(N02)g + HjO. 

Rbl + Bil^ + H2O. 

RbMnO^^ + KMnOj^ + H2O. 

RbNOj + AgKO^... 

" + KNO^f.. 

RbN0^.U02 (NO^) 2 + ^^2°. 

RbPtClg + H2O. 

Rb2S0^ + CaSO^. 

'• + CdSOj^ + H2O. 

" + CoSOj^ + H2O. 

" + K2SO4. 

" + MnSO^^ + H2O. 

» + Nd2(SOj^)^ + H2O... 

" + NiSO^ + H2O. 

'• + Pr2 (SO^) 3 + H2O... 

» + RbCl... 

ReC82Cl^ + HCl 4 - H2O. 

ReK2Cl^ 4- " + ». 

CRb (NH^) 5 BrDCl 2 + H2O. 

Rh 2 Nag (N 03)^2 V. 

S 4 - As. 

" 4 - BaS. 

" 4 - Bi. 

" 4 - Br. 

•» + Cl. 

»' 4 - BgCl 2 . 

" 4 - I. 

>' 4 - " 4 - CCl^. 

" ^ . 

*' 4 - " 4 - CS2... 

»' 4 - K2S. 

'» + Li 2 S. 

" 4 - NH^... 

'• 4 - Sb... 


116 s 4- Se . 1486 

351 " 4- TI2S. 1556 

262 S2Br2 4- AsBr^. 105 

60 "4- PBr3 . 1363 

162 SO2 4- Br. 213 

364 " 4- CCl^^. 216 

361 ” 4- Cl. 399 

413 " + HCl. 578 

457 " 4- H2S. 598 

488 " 4- KI. 823 

627 " 4- NO2. 1145 

696 SO3 4- PbO. 1407 

782 Sb 4* As. 105 

773 » 4- 1. 678 

766 " 4- S. 1455 

879 SbBr3 4- AlBr3. 83 

919 II + AsBr^. 105 

1394 •• 4- PBr3. 1363 

1563 •• 4- SbCl3. 1482 

427 SbCl3 4- HgCl2. 639 

429 » 4- KCl. 782 

201 ’• + NHj^Cl. 1093 

830 " 4- SbBr3. 1473 

69 Sbl^ 4- A8I3. 106 

850 »' 4- KI 4- H20. 816 

929 ” 4“ Lil 4- H20. 924 

1434 » 4- NH^I 4- H20. 1099 

1567 '• 4- Nal 4- H20. 1264 

1424 ” 4- PI^. 1363 

344 '» 4. SbCl3. 1482 

384 SbK3S^ 4- H20. 856-7 

441 SbLi3Sj^ 4- H20. 931 

879 » 4- C2H5OH 4- H2O.*. 931 

1011 Sb(NH^)^S^ + H 20 . 1120 

1334 " + C2H5OH 4- H20. 1120 

1350 SbNa^Sj^ 4- H^O . 1320 

1422 " 4- C2H5OH 4- H20. 1321 

1434 " 4- NaOH 4- H20. 1320 

456 » 4- Na2S20^ + H20. 1321 

783 SbXDKC^H^Og 4- H20. 708 

1275 Se +^HgCl2. 639 

105 " 4-1. 678 

181 " 4- P. 1363 

199 " 4 - S. . . 1455 

214 " 4- TI2S. 1556 

399 SiClj^ 4- Cl. 399 

639 " 4- SO2. 1465 

678 •' 4- SiClj^. 1488 

674 SiK2Fg H20. 810 

674 SiJ^Fg H20. 970-1 

674 SiMnF^... 1003 

856 Si (NHj^) 2Fg + H20. 1098 

931 SiNaFg 4- H20. 1261 

1042 " 4- Na2SO^ 4- H20. 1261 

1363 Si02 . 

1468 SiS2 4- Ag^O . 73 




























































































































CROSS REFERENCE INDEX 

(For locating results not found by searching the alphabetically arranged tables.) 


SiS^ + PbS.. 1408 

S« 2 (SOj ^)3 + Na^SOj^ + H^O. 1310 

Sn + I. 678 

» + S . 1465 

SnBr 2 + AlBr^. 83 

SnBrj^ + PBr^. 1363 

«' + SbBr^. 1473 

» + SO 2 -. 1465 

SnCl 2 CaCl2290 

" + CdCl 2 . 364 

» + Cl. 399 

» + C 0 CI 2 . 417 

»' + CuCl. 488 

'» + KCl + H 20 . 773 

'• + FeCl 2 . 531 

» + LiCl. 919 

" + MgCl 2 . 969 

SnCl^ + PCl^. 1363 

SnClj + PbCl 2 . 

" + SbCl^. 1483 

+ SOg. 1465 

Snlj^ + Asl^. 106 

Snl 2 ^^ 2 *. 

" + SnCl 2 . 1490 

SnKBr^ + H 2 O.. 696 

SnKCl^ + H 20 . 783 

SnNHj^Br^ + H 20 . 1052 

SnNHj^Cl. + H 20 . 1085 

SnS + Sb 2 S. 1483 

SrBr 2 KBr... 696 

" + LiBr. 900 

'» + NaBr. 1163 

SrCO^ + NaCl. 1249 

SrCl 2 As 26 ^ + H 20 . 109 

" + BaCl 2 . 162 

" + BaO. 179 

'' + CaCl 2 . 290 

’» + CdCl 2 . 364 

'• + C 0 CI 2 . 417 

" + " + H 20 . 415 

" + reCl 2 . 531 

» + %Cl 2 + H 20 . 628 

" + KCl. 782 

" + LiCl. 919 

" + %Cl 2 . 969 

" + NaCl. 1249 

+ PbCl 2 . 

" + RbCl. 1434 

Sr(N 02)2 + Ba(N 0^)2 . 

" +Ca(N0^)2. 309 

" + KNO^. 850 

" + " + H 20 . 847 

» + PI)(N03)2 + H 20 . 1403 

" + SrCl 2 . 

SrO + CaCl 2 . 290 

Sr(SH )2 ^ Sr (OH) 2 H 20 . 1518 

SrSOj^ + K2S0 j^. 879 


SrSOj^ + Li2S0j^. 933 

SrSOi^. (NH^) 2S0i^ + H 20 . 1127 

TaK 2 F^ + HP + H 2 O.^. 811 

Te + Cl.'. 399 

» + 1 . 678 

» + S. 1455 

•' + Se. 1486 

» + TI 2 S. 1556 

TeCs 2 Clg + HCl + H 20 . 466 

Te 2 Cr 2 (SO^)^ + H 20 . 449 

TeRb 2 Clg + HCl + H 20 . 1439 

Th(C20^) 2 + (NH^) 2 ^ 2 ^^ H 20 . 1077 

» + Na 2 C 20 ^ + H 20 . 1216 

ThCl^ + C 0 CI 2 + H 2 O.. 414 

ThK 2^6 . 

Th(S 0 j ^)2 . 

•» + (NHj^)2S0j^ + H 20 . 1127 

TiBr^ + SO 2 . 1465 

TiCljj + Br. 214 

" + CCl^. 216 

" + Cl. 399 

»' + SnCl 2 . 

TiK 2 Pg + HgO. 811 

TiLi 2 Fg + C 2 H 5 OH. 923 

Ti (NH^) 2^6 + H 20 . 1094 

TiNa 2 Fg + H 20 . 1263 

Tl + Br. 214 

" + 1 . 678 

" + P. 1363 

TI 2 AI 2 (SO^) + H 20 . 106 

»' + K 2 AI 2 (SOj^l ^ + H 2 O... 100 

TlBr + AJUBr^. 83 

'» + KBr. 696 

'» + KNO^. 850 

TICK + KCN + H 20 . 715 

TlCl + AgCl. 48 

'• + BaCl 2 . 162 

» + BeCl 2 . 190 

" + CaCl 2 . 290 

»' + CdCl 2 . 364 

«' + CsCl. 457 

» + »> + H 20 . 456 

«' + CuCl. 488 

" + FeCl^. 531 

•' +HgCl 2 .... 639' 

•» + KCl.. 782 

•' + LiCl. 919 

'' + MgCl 2 . 969 

» + NaCl. 1249 

'• + PbCl 2 . 1394 

" + RbCl. 1433 

» + SiClj^. 1488 

» + SrCl 2 . 1511 

TlCCo (NB^) 2 (NO 2 ) + H 20 . 422 

TlCsClj^ i H 20 . 456 

TINO^ + AgNO^. 69 

» + CdBr 2 . 352 
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CROSS REFERENCE INDEX 

(For locating results not found by searching the alphabetically arranged tables.) 


TINO3 + .. 

" + .. 

" + .. 

» + .. 

•' + " + H^O. . 

» + LiNO^. 

+ Tl2CO^. 

Tl^PtClg + .. 

Tl 2 Rb 2 Clg + H 2 O.. 

TI2S + .. 

» + ... 

Tl2SO^ + CdSOy + H^O. 

H + Ce2(SOj^)^ + H2O. 

» + CoSOy + H2O. 

» + HgBr2. 

'» + HgCl2. 

" + Hgl2. 

'> + La2 (SO^) 3 + H2O. 

« + MgSOj^ + H2O. 

" + MnSOy + H2O. 

>' + Nd2,(SOi^)3 + H2O. 

« + Pr2(SOj^)3 + H2O...... 

UO2CO3.2(NhJ 2CO3 + H2O.. . . • 

+ BaC20y'+ H2O. 

'» + CaC20^ + H2O. 

" + Na2C20j^ + H2O. . 

'• + SrC 20 i^ + H 2 O. 

UO2 (NO^) 2 + KNO3 +^20. 

» + NH^NO^ + H2O. 

«' + + HNO3 + H2O... 

>' + NaN03 + H2O. 

" +Th(N03)2+ (C2H5)20. .. 

TX)2S0^ + K2S0^ + H2O. 

" + (NHj^)2SO^ + H2O. 

V 2 Cs 2 CSOj^)i; + H 2 O. 

+ H2O. 

V2O5 + . 

VTl (SOj^) 2 + H2O. 

^>3 + PbO. 

Zn + Bi. 

Zn2Bi2(N03)^2 ^2^. 

ZiiBr2 + AlBr3. 

Zn (CH3COO) 2 + NaCH^COO + CH3COOE.. 
Zn(CN)2 + KCN.. 

'* + » + H2O. 

Zn(CK)2.2TlCN + H2O. 

ZnC20^ + K2^2°4 ^ ®2°. 

'* + + ^2^. 

+ Na2C20j^ + H2O. 


611 Zn^CCe(N03)gD2 + H^O. 389 

648 ZnCl2 + BaCl2. ^^2 

696 " + BeCl2. 190 

850 " + CaCl2. 290. 

847 » + CdCl2. 364 

929 » + C0CI2. ^1'^ 

1543 u + » + H2O. 414 

1424 " + CuCl. 488 

1434 " + FeCl 3 . 531 

73 '» + MgCl2. 969 

1408 '» + NHj^Cl. 1093 

385 II + !i + H20. 1088 

395 » + BbCl2. 1394 

441 " + SrCl 2 . 1511 

611 " + TlCl + H 20 . 1549 

639 ZnCsj (30^)2 + H20. 465 

648 2nF3 + NaF. 1360 

896 ZiCGd (NO 3 ) ^^2 . 

992 2nBg(CNS)j^ + NH^Cl + H 20 . 619 

1012 ZnK2 (SO^) ^ + H20. 878-9 

1335 ZnK2 (SO^) ^ (SO^^) 2 + '^ 2 ^^ • •; • • 544 

1422 + H2O.- . 885 

740 Zn^La{N03)^D2 + HNO 3 + H 20 . 894 

1075 ZnNH^POj^ + H 20 . 1119 

154 Zn^Nd(N03)gD2 + ®2^. 

279 Zn^Pr (NO 3 ) ^^2 ^ 2 ^.* 

1215 '• + HNO^. 1421 

1507 2nRb2(SOj^)2 + H20. 1440 

847 ZnS + Ag^S . 73 

1111 " + PbS. 1408 

1112 ZnSOj^ + BeSO^ + H 20 . 198 

1281 " + CuSO.. + H20.505-6, 511-2, 515 

1533 " ^. 600 

874 + H20. 873-4 

1128 ” + MnSOj^ + H20. 1012 

465 '• + (NH^) 260^ + H20.1128-9 

1128 «' + " + CuSOj^ + H 2 O- 513 

1407 »' + " + NiSOj^ + H 2 O- 1126 

1559 »' + NagSO^ + H20.1311-2 

1407 '» + Tl2S0^ + H 20 . 1559 

199 2 nSi 03 + CdSi 03 .v".. 385 

203 ZnTl2(SOj^)2 + H2O. 1558 

83 2rK2^6 811-2 

1169 Zr02 . 

718 Zr0C20j^ + . 

720 '• + ^ 2620 ^^ + H 20 . 746 

1542 “ + Li2C20^ + H20. 912 

745-6 ’• + (NHj^) + ^ 2 ^ . ^077 

1076 " + Na2C20^ + H20. 1217 

1216 " + RbC20y + H20. 1433 
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ARGENTUM Ag 


SILVER BENZOATE 

Solubility of Silver Benzoate in Aqueous Solutions of Salts at 25 • 

(Koichofr and Bosch, 193?..) 


Aq. Solution 

Ota. Mola. 

, per liter 

or: 

' Salt 

AgtCflH5C6UJ' 

KNO, 

0.05 

0.01298 

II ^ 

0.09 

0.01369 

II 

0.10 

0.01366 

" 

0.25 

0.01483 

II 

0.50 

0.01590 

NaNO, 

0.50 

0.01628 

LiNO, 

0.50 

0.01628 

BalNOjJg 

0.50 

0.01697 

MglNOjig 

0.498 

0.01759 

SrlNOjIg 

0.668 

0.01784 

CalNOglg 

0 . 2 S 3 

0.01633 

II 

0.507 

0.01834 

II 

1.013 

0.02079 


Aq. Solution 

Qm. Hols. 

per liter 

of: 


””^8 

Water alone 

0.0 

0.01162 

AgNOj 

II 

0.01 

0.00786 

0 

0 

0.00576 

II 

0.03 

0.00447 

It 

0.04 

0.00392 

II 

0.05 

0.00328 

II 

0.10 

0.00248 

Na C.H.COO 

0.01 

0.00816 

® 

0.02 

0.00585 

M 

a.03 

0.00477 

» 

0.04 

0.00396 

" 

0.05 

0.00347 

II 

0.10 

0.00240 


SILVER Chloro, Nitro, etc. BENZOATES. 


Solubility op Each Sepapatbly in Water at 20 ". 

(Ephraim and Pflster, 1925.) 


Compound. 

Silver4-rihl<)ro Benzoate... 
)* 4-M ethoxy » 

)> ” 

» 4-Oxy w 


Cms. anhydrous compound 
^Formula. per 100 cc. sat. sol. 

CelliCiCOOAg 0.108 

CslU.OCHa.GOO Ag o.o5i8 

ColU.NO..COO Ag 0.170 

C,,H,.OIl.CC)OAg. 3 H ,0 0.27 >. 


CH 


SILVER SALICYLATE CsH4.0H.COOAg 1 , 2 . 

One liter sat. aqueous solution contains 0.95 • at 23^. 

(Holleman, 1 ^ 93 *) 

One liter sat. solution in Hj ,0 contains 0.00332 niols., equal to 
0.813 gm. Ag CgH^OH.COO 1, 2 at 18°. (Kolthoff, 1926.) 

SILVER HEPTOATE (Onanthylate) AgC 7 Hi 302 . 


Solubility in Water. 

(Landau, 1893; Altschul, 1896.) 


r. 

Gms. AgCTHisOs per 100 Gms. HjO. 

t*. 

Gms. AgCyHisOa per 100 Gms. HjO. 

0 

0 . 063 5 (Landau) 

0 . 0436 (Altschul) 

50 

0.1652 (Landau) 

0.0858 (Altschul) 

10 

0.0817 

0.0494 

60 

0.1906 

0.1036 

20 

0.1007 

0 05-55 

70 

0.2185 

0.1351 

30 

0.I206 

0.0617 

80 

02495 

0.1688 

40 

0.1420 

0.0714 





SILVER CINNAMATE CgII5.CII:CHCOOAg. 

100 gms. sat. solution of silver cinnamate in water contain 0.0i2gms. C(jH;,CH : CH 
COOAg at 20®. (Ephraim and Pfistcr, 11)2*). 



Ag ARGENTUM 26 

SILVER a NAPHTHOATE AgCCjQH^COp] 

One liter HgO dissolves 1.67 gm. Agl^CJI^COO] at 25°* (Larsson, 1927.) 


SILVER SULFONATES. 

Solubility of Each Separately in Water. 


(Ephraim and Pfistcsr, 1925< 2 .) 

Cms, anhydrous 


Compound. Formula. 

Silver anthracene-i-sulfonate.. AgCi^HgSO;! 

» » -9.- » . 

» naphthaIene-9- » . 

» » -5-chlor-i-sulfonate. 

'* phenanthrene-2-sulfonate 

•• •» »• 

" '• -10- 


AgC] oll7SO;j 
Ag.CioHcSOyCl 
AgC 


f*. 

20 

20 

ii ).5 

20 

20 

20 

20 


coinpuiMKl 
per 100 cc. sat. sol. 

0.059 
0 .031 (S 
I .716 
0 . 551 
0.099 
0.20 
0.52 


SILVER HELIANTHATE CuHuNaSOaAg.^.H.O. 

1000 cc. Ha O dissolve 0.292 gm. C14 H14 N3 SO3 Ag.2 H2 0 at 20 - 25 ®. 

( Slark and Delm, 1918. i 

SILVER PALMITATE GH3(GH2)uGOOAg, 

looocc. sat. solution of silver palmitate in water contain0.00128 gm. 0^5 H3iC00Ag 
at 20®. ( Whitby, 1026 .) 

SILVER STEARATE GH3(CH2)i6COOAg. 

1000 cc, sat. solution of silver stea'rate in water contain o.ooo 65 gm. C17 H35COO Ag 
at 20®. ( Whitby, 1926.) 


CN 


SILVER LAURATE, MYRISTATE, PALMITATE and STEARATE 

Solubility of each, Determined Separately, in Water and Other 
Solvents at Several Temperatures. 

(Jacobson and Holmes, 1916.) 


Solvent. 

r. 

Laurate. 

Water 

35 

. ., 

a 

50 


Abs. Ethyl Alcohol 

25 

0.009 

ti a 

50 

0.009 

Methyl Alcohol 

15 

0.074 

it it 

25 

0.072 

t( cc 

35 

0.078 

iC (C 

50 

0.083 

Ether 

15 

0,010 

SILVER CYANIDE AgCN 



Gms. each Salt per 100 Gms. Solvent. 


Myristate. 

Palmitate. 

Stearate. 

0.007 

0.004 

0.004 

0.007 

0.006 

0.004 

0.008 

0.007 

0.007 

0.008 

0.007 

0.007 

0.063 

0.060 

0.051 

0.067 

0.059 

0.052 

0.071 

0.062 

0.055 

0.073 

0.066 

0.060 

0.009 

0.009 

0.007 


SOLDBILITY OF SILVER CYANIDR IH WATER 



Mols. AgCN 
per liter 

GtalS. AgCN 
per liter 

Me thod 

Authorl ty 

17.5 

3.17x10*’' 

0.000042 

Conductivity 

(Abegg and Cox, 1903 

18.0 

2.10X10*’' 

0.000028 

Potentiometric 

(Masaki, 1930.) 

20.0 

1.64x10*® 

0.00022 

Conductivity 

(Bottger, .1903.) 





SILVER CYANIDE AgCN. 
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ARGENTUM 


Solubility of Silver Cyanide in Aqueous Ammonia Solutions. 

(Longi, 1883.) 

100 gms. aq. ammonia of 0.998 Sp. Gr. = 5%, dissolve 0,232 gm. AgCN at 12°. 
100 gms. aq. ammonia of 0.96 Sp. Gr. = io%^dissolve 0.542 gm. AgCN at 18°. 

One liter aq. 3 n AgNOa dissolves 0.0091 gm. mol. = 1.216 gm. AgCN at 25°. 

fHellwig, 1900.) 

Fusion-point data for mixtures of AgCN NaCN are given by Truthe (1912). 


Solubility of Silver Cyanide in Aqueous Solutions op 
Hydrocyanic Acid at 25“. 

(Randall and Halford, I92i0.) 

This system was studied by the authors as a case of equilibrium in a 
chemical reaction involving the formation of a complex ion. The satura¬ 
tion equilibrium is, therefore, not that of a simple solution. A small 
concentration of strong acid is produced, but the amount is so small 
that an accurate determination of the equilibrium constant is difficult. 
The assumed reaction is Ag(CN)(S)-fHCNlaq.)= H+AglCNlg". The measure¬ 
ments are expressed in terms of molalities. 


■ (HCN(an.)) 

«(HAg(0()2) 

«(HCN(aq.)) 

«(HAg(CN^2) 

0.0296 

0.000983 

0.2275 

0.00424 

0.1016 

0.00204 

0.2325 

0.00316 

0,1596 

0.00245 

0.3000 

0.00375 

o.i'78o 

0.00366 

0.3625 

0.00331 

0.1825 

0,00246 

0.4230 

0.00400 

0.2124 

0.00292 

0.4260 

0.00511 

0.2245 

0.00272 

0.4465 

0.00427 


Similar determinations of the solubility of Silver Thiocyanate in 
aqueous solutions of Potassium Thiocyanate at 25® and the assumed re¬ 
action which occurs, is as follows. 

AgCNS Is.’ + CNS' = AglCNSlg' 


Original m (KCNS) 

n (AgCNS) 

m (KCNS (rr««)) 

0.312 

0.00202 

0.310 

0.564 

0.0121 

0.512 

0.870 

0.0458 

0.824 

1.124 

0.0985 

1.026 


These results cannot be accounted for by the formation of the single 
complex ion AglCNSl^” 
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Solubility of Silver Cyanibi in Aqueous Solutions 



OF 

Potassium Cyanide 

(Bassett and 

AT 25 ® AND 
Corbet. i924.) 

VICE Versa. 


Gms. per 100 saf. sol. 

Gms per 100 ^ms sbt. sol. 

Solid. 

lUiasc. 

KCN. 

As ON. 

Phase. 

KCN. 

AgCN. 

41.7 

0.00 

KCN 

20.14 

21.66 

KAg(CN)3 

40.77 

6.52 

)> 

8.56 

16. Tl 

» 

39*91 

8.14 

» 

8.o5 

15.76 KA 

g,(CNh.H.,0 

40.24 

10.93 

» 

8.93 

17.73 

» 

40.44 

13.71 

K3Ag(GN)4.H20 

6.75 

i 3.53 

AgCN 

37.76 

18.92 

» 

2.36 

4.42 

•» 

35.19 

25.18 

» 

r.64 

3 .27 


28.43 

26.37 

KAg(CN),' 

i .26 

2 . 31 

)) 

26.67 

24.71 

» 

2.16 

trace 

)> 


Hote. Due to the difficulty of obtaining KCN free of KOH the sat¬ 
urated solutions were prepared from double salts which could be obtained 
free of KOH. Saturation was reached by constant rotation in wax bottles, 
in which an atmosphere of coal gas, washed by passing through solutions 
of lead acetate and sodium hydroxide, was maintained. Both‘the liquid 
and solid phases were analyzed. 

100 gms. liquid SOg dissolve 0.019 gm. AgCN at 0®. (Jander and 
Ruppolt, 1937.) 


SILVER DICYANIMIDE AgN(CN)g 

One liter saturated solution in water contains 0.0064 gm. AgNCCNIg at 
i 8®-20°, determined by the potentiometric method. (Birchenbach and 
Huttner, 1930.) 


SILVER TRICYAN METHYL AgNiCNIg 

One liter saturate solution in water contains 0.013 gm. -AgN(CN)g at - 
i 8°-20®, determined by the potentiometric method. (Birckenbach and 
Huttner, 1930.) 


SILVER FERRICYANIDE AgsFeCNc 

One liter H2O dissolves 0.00066 gm. AgjFeCNe at 20®. 

(Whitby, lyio.) 

SILVER SODIUM CYANIDE AgCN.NaCN. 

100 gms. HoO dissolve 20 gms. at 20®, and more at a higher temperature. 100 
gms. 85% alcohol dissolve 4.1 gms. at 20®- (Baup, 1858.) 


SILVER THALLOUS CYANIDE AgCN.TICN. 

100 gms. H2O dissolve 4.7 gms. at o®, and 7.4 gms. at 16®. 


(Fronmiillcr, 1878.) 
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PREFACE 

The first edition of this compilation, comprising 353 pages, appeared in 
1907 - A completely revised second edition, containing 756 pages of tables, 
was published in 1919* Due to the high cost of printing tables, .the new 
material collected after 1919 could not be economically combined with that 
already published, and was issued in 1928 as a supplementary volume of 500 
pages. This plan cannot be repeated, since the searching of desired data in 
a series of three volumes would be awkward. Therefore a complete revision 
of the compilation has become necessary. 

The cost of printing by the usual method has not declined and the amount 
of new data to be added has continued to increase. Conse-iuently, the publi¬ 
cation of a completely revised edition would not have been possible except 
by taking advantage of the economical process of off-set printing, and the 
new developments in the microfilm copying of printed pages. The present 
compilation is accordingly, an example of the type of compendia of experi¬ 
mental research which these two applicationsof photography have made possible. 

Due to the very large amount of quantitative solubility data which is 
now available, its publication in a single volume of convenient size is no 
longer possible. Therefore, it has been decided to include all data upon in¬ 
organic and metal organic compounds in one volume, and the results upon the 
compounds of carbon in a second volume. 

Advantage has also been taken of this circumstance to change the manner 
of arranging the data. The alphabetical plan based on the English names of 
the compounds has been^ changed to one having the symbols of the elements as 
the basis for the alphabetical arrangement. This purely chemical system of 
presenting the data will be more convenient to chemists having an imperfect 
knowledge of English, and in addition, makes it possible to use the symbols 
as guiding marks for locating desired results. For this purpose the symbols 
of the basic constituents of the inorganic compounds are placed at the upper 
outer corner of the pages, and those identifying the acidic constituent, and 
thus the particular compound in each case, are placed lower down on the outer 
margins of the pages. 

In accordance with the principle adopted for previous editions, the re¬ 
sults for systems of two or more comi)ounds are always entered under that one 
of which the initial letter of its formula comes first in the alphabet. This 
has the effect of causing the larger amount of the data to be placed under 
the first letters of the alphabet. With this single rule in mind it should 
always be possible to find results for particular systems, but not always 
for each separate compound of which they are composed. In order to provide 
for those cases in which results are given in other than the expected alpha¬ 
betical position, a formula index, serving the purpose of cross references, 
is given at the end of this volume. 
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The procedure by which the new material has been collected differs from 
that previously followed in that, thanks to microfilm copying, it has no 
longer been necessary to manually transcribe from each original paper the 
data to be subsequently used. It has simply been necessary to note the 
papers found by perusing the periodicals, and have these photographically 
copied on microfilm. These microfilm copies then become the source material 
from which the compilation is made. This not only effects a saving in the 
effort required to collect the original data but reduces by one-half the 
errors due to copying. 

When microfilm copies of all papers published since 1927 had been col¬ 
lected, the formulae of the compounds for which results were given in each 
case', were written on a sheet of paper to which the microfilm copy was at¬ 
tached. With the aid of these notations the new results could be alphabeti¬ 
cally assembled with those taken from the preceeding volumes. Thus all 
available results upon each compound or system were brought together for 
comparison and selection of the final values to be included in the new book. 
The actual compilation could then be made without further recourse to the 
periodical collections in libraries, and under conditions particularly favor¬ 
able for the orderly arrangement amd accurate presentation of the data. 

In reference to the manner in which the pages of the new book have been 
prepared for planographic reproduction, it is necessary to call attention to 
certain imperfections which have resulted. Since these pages are composed 
of tables reproduced from the volume printed in 1918, in the United States, 
and the supplementary volume printed in 1927, in Prance, together with the 
tables of new data typewritten on a"Varityper” and photographically reduced, 
a considerable variety of type size and design has resulted. This Variation 
in typography is to be regretted but the expense of completely resetting the 
book would have prevented its publication. 

In atddition to the typographical variations, a perceptible reduction in 
sharpness of definition of the print will be noted in some cases. This re¬ 
sults from the two fold photographic reproduction of the new tables, and the 
slight imperfection of some of the old pages. It is hoped that these defi¬ 
ciencies in uniformity, and occasional indistinctness of the typography will 
not diminish the value of the compilation to those having need of it in their 
work. This plan of combining the previously collected data with the new, 
has made it possible to prepare a more nearly complete collection of solu¬ 
bility data, at a far less expense, than would have been possible by the 
usual methods of printed publication. 

Another point about which a word of explanation should be given is the 
variation in nomenclature resulting from the use of the latin names, such 
as argentum, aurum, kalium, natrium, plumbum, etc., from which the symbols 
used in the alphabetical arrangement, were derived. In these cases, the 
cost of changing the English names in the titles of the tables reused from 


the previous edition, did not appear warranted. Furthermore, it is recog¬ 
nized that in spite of the advantage of the adoption of the Latin names, in 
rendering the language of chemistry more universal, there are many persons 
who prefer correctness of expression in their own language, to the more gen¬ 
eral and precise comprehension of the chemical information imparted. Although 
the English names are retained in the majority of cases, it is hoped that 
eventually an international system of naming chemical compounds will be de¬ 
veloped. This would make the names of the substances with which chemists are 
concerned, as universal as the chemical symbols of which they are composed. 

The general practice observed in previous editions of this compilation, 
with respect to limitations of scope and orderly presentations of the numeri¬ 
cal results has been followed in the present one.' Since the name alone does 
not always accurately identify a compound, greater precision has been sought 
by giving the chemical formula as well. In a few cases, however, due to lack 
of information in the original papers this could not be done. It should be 
mentioned also that occasionally the original results are presented in terms 
which are not accurately defined. Considering the effort involved in the 
quantitative determination of solubilities, it is regretable that authors some¬ 
times fail to mention details essential to the precise comprehension of their 
work. 

The brief remarks in connection with some of the tables are intended to 
indicate the general character of the experiments, the methods .used, and the 
probable accuracy of the results. The absence of such remarks may be taken 
to mean that the determinations presented no exceptional difficulties,that 
they were made by the usual methods, and with acceptable care. For those 
cases where incomplete results are given or more information than is quoted 
in the present compilation is desired, a microfilm copy of the original paper 
may be obtained, at very little expense, by sending the exact reference to 
Bibliofilm Service, in care of the Library, U. S. Department of Agriculture 
Washington, D. C. 

In conclusion, I wish to thank those who have called my attention to 
errors in the previous editions, and mention that I will be equally grateful 
to those who take the trouble to notify me of mistakes in the present volume. 

I am greatly indebted to Mr. Leslie J. Robinson for the painstaking 
manner in which he has made the Varitype copies of all new ta:bles, and to 
Mr. John R. Van Colt for combining these with the tables reused from the 
previous volumes in the final form here shown. 

A. S. 

Washington, D. C., March 30, 1940. 



ABBREVIATIONS 

Most of the following abbreviations will be found written both with capitals 
and without. 


Wl>* — Specific Rotation, 
abs. — Absolute. 

abs. coef. — Absorption Coefficient. 

alcohol. — Ethyl Alcohol. 

aint(s). — Amount (s). 

anhy. — Anhydrous. 

aq. — Aqueous. 

atm(s). — Atmosphere(s). 

at. wt. — Atomic Weight. 

b.-pt. — Boiling-point. 

C. — Centigrade, 
calc. — Calculate(ed). 
cc. — Cubic Centimeter(s). 
cm. — Centimeter(s). 
coef. — Coefficient- 
corn. — Commercial, 
compd. — Compound, 
cone. — Concentration, Concentrated, 
cond. — Conductivity . 
const. — Constant, 
cor. — Corrected, 
crit. — Critical, 
cryo. — Cryohydric. 
cryst. — Crystalline. 
d, — Dextro (in connection with the 
name of an optically active com¬ 
pound). 

d. — Density {di% — Specific Gravity 
at 18®, referred to water at 4°; d^ 
at 20° referred to water at 20®), 
decomp. — Decomposition, 
dif. — Different, 
dil. — Dilute. 

dist. coef. — Distribution Coefficient. 

ed.— Edition. 

elec. — Electric(al). 

eqjuil. — Equilibrium. 

equiv. — Equivalent (s), 

eutec. — Eutectic. 

F, — F ahrenheit. 
f.-pt. — Freezing-point. 

&•» grms. — C-rnmCs). 

gm. mol. — Gram Molecule(s). 

G. M. — Gram Molecule(s). 
hr(s). — Hour(s). 

t. — id + Z) Inactive (in connection 
with the name of an optically active 
compound.) 


inorg. — Inorganic, 
insol. — Insoluble. 

/. — Laevo (in connection with the 
name of an optically active com¬ 
pound)* 

kg. kgm. — Kilogram (s). 

l . — Liter (s). 

mm. — Millimeter (s) 

m. — Meta. 

max. — Maximum, 
mg., mgm. — Milligram(s). 
mol(s). — Molecule(s), Molecular, 
mol. wt. — Molecular Weight, 
millimol. — Milligram Molecule, 
m.-pt. — Melting-point. 

«. — Normal (gm. equiv. per 1 .). 

N. — Normal (used rarely). 

O. — Ortho, 
ord. — Ordinary, 
org. — Organic, 
p. — Page. 

p —Para, 
pet. — Petroleum, 
ppt. — Precipitate, 
pt. — Point. 

quad. pt. — Quadruple Point, 
qual. — Qualitative, 
sapon. — Saponification, 
sat. — Saturated. 
sol(s). — Solution (s). 

sp. gr. — Specific Gravity (Density). 

sq. cm. — Square Centimeter. 

5. — Symmetrical. 

sym. — Symmetrical, 
t®. — Temperature, Centigrade Scale. 
temp(s). — Temperature (s). 
tr. pt. — Transition Point. 
vol(s). — Volume(s). 
undissoc. — Undissociated. 

U. S. P. — U. S. Pharmacopenia. 

wt. ~ Weight. 

00 — Infinity. 

.10”*, .10“®, etc., following a result 
means that the decimal point is to be 
moved as many places to the left as 
indicated by the minus exponent. 
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Solubility of Argon in Water 

(Lannung. 19 W; Von Antropoff, 1919 .) 




Lannung 

Von Antropoff 


a 

1 

B 

0 

0.0560 

— 

0.0580 

5 

0.0460 

0 »— 

0.0500 

10 

0.0405 

0.0425 

0.0450 

15 

0.0365 

0.0391 

0.0408 

20 

0.033b 

0.0361 

0.0374 

25 

0.0310 

0.0342 

0.0350 

30 

0.0288 

0.0321 

0.0327 

35 

0.0270 

0.0305 

0.0305 

40 

0.0252 

0.0290 

0.0286 

45 

0.0237 

0.0278 

0.0270 

50 

0.0223 

— 

0,0257 


a " Bunsen Absorption Coefficient which shows the volume of gas (at o® 
and 760 mm. fig. pressure) dissolved by one volume of solvent at the 
given temperature when the partial pressure of the gas is 760 mm. Ilg. 

i *= Ostwald Partition Coefficient which is the equilibrium (distribution 
ratio of the volume concentrations of the gas in the solution and in the 
vapor phase. The relation between 1 and a is, 1= aT/273 where T is the 
absolute temperature at which the measurement was made. 

B * Kuenen's modification of the Bunsen Absorption Coefficient in which 
one gram of solvent is substituted for one cubic centimeter of solvent. 

The results in the above table were read from curves plotted from the 
data given by Lannung and von Antropoff. In both cases the d^nermina- 
tions were- made with great care. Lannung points out that the previous 
measurements of Estreicher, 1899 are uncertain on account of the small 
volume of gas, the large amount of dead space in his apparatus and the 
difficulty of measuring the volume of gas in the dry state. 

Solubility of Argon in Several Solvents 


t® 

Hetliyi Alcohol 

CH_OH 

_ . 

(Lannung 1970 .) 

Ethyl Alcohol 

CgHgOH 

Acetone 

(OHjjjCO 


a 

1 

j - 

a 

1 

a 

r~" 

15 

0.253 

0.267 

0.243 

0.256 

0.271 

0.286 

18 

0.251 

0.267 

0.242 

0.258 

0.271 

0.290 

20 

0.250 

0.208 

0 . 24,0 

00 

XT' 

0 

0.273 

0.293 

25 

0.245 . 

- 042^ . 

0.237 

0.258 

0.274 

0.299 

30 

0.243 

0.270 

0.234 

0.260 

0.276 

0.306 

37 

0.240 

iLL 273 

0.231 

0.262 

0.279 

0.317 


Benzene 

Cyclohexane 

Cyclohexanol 

t® 





(CHj>) 

-CHOH 

5 


^ a 

1 * 

' a 

1 

' a 

1 

15 

0.220 

0.232 

0.308 

0.325 

— 

— 

18 

0.221 

0.236 

0.307 

0.327 

— 

— 

20 

0.221 

0.237 

0.306 

0.328 

— 

— 

25 

0.222 

0.242 

0.305 

0.333 

0.112 

0.112 

30 

0.222 

0.246 

0.304 

0.337 

0.113 

0.125 

37 

0.222 

0.252 

0.303 

0.344 

0.114 

0.129 
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Solubility of Argon in Water and in 
Several Solvents at High Pressures 

(SlasRlnd and Kasarnowald, 1931, 1933.) 

A steel bomb of about lOo cc. capacity, as described by Ipatiew, Jr. 
Drusking-Artemowitsch and Tichomirow, 1932, vras used. 




Pressure 

cc.A per 1 cc. 


Calc. 

Bunsen 

Solvent 

t® 

In 

Solvent at 

Corrected 

Absorp. 



Atmospheres 

Pressure P 


Coef. 



P 


w 

0 

a 

H _0 

+0.2 

1 

0.0515 

0.0515 

0.0515 

?. 

II 

25 

1.25 

1.29 

0.0516 

II 

II 

50 

2.46 

2.52 

0.0504 

II 

II 

75 

3.43 

3.50 

0.0467 

II 

II 

100 

4.27 

4.35 

0.0435 

It 

« 

125 

4.95 

5.06 

0.0405 

CHgOH 

" 

1 

0.262 

0.262 

0.262 


II 

25 

7.56 

7.76 

0.310 



50 

15.8 

16.2 

0.325 

M 

" 

75 

23.2 

23.8 

0.317 


CgH^OH 


ISs't'eS 


100 

1 

25 

50 

75 

100 

25 

25 

25 

25 


30.1 

0.251 

7.39 

15.4 

22.3 
26.9 
13.B 
9.31 
33.0 
2.67 


30.9 

0.251 

7.57 

15.8 

22.8 

27.5 


309 

251 

303 
315 

304 
275 

0.554 

0.238 

1.32 

0.106 


Data for the solubility of Argon in distilled water and in sea water, to¬ 
gether with a critical discussion of the literature, are given by Coste, 

1917. 

One liter of cyclohexanol dissolves 171.21 cc. Argon at 26® and 755 mm Hg. 
pressure (Cauquil, 1927.). 

Solubility of Argon in Aqueous Salt Solutions at 25® 

{Xiterlbf, 1935.) 

Salt, 

None 

KCl 

NaCI 

II 

LiCl 

II 

NaNOj 

HCIO. 

II ^ 

Data for the solubility and diffusion of argon in solid and liquid 
metals are given by Sieverts and Bergner, 1912. 

Palladium, activated by thermic treatment in a vacuum absorbs 319 
volumes of argon, Klarmann, 1930 


Mols Salt per 
1000 gws. HpO 

a 

Salt 

hois Salt 
1000 gms. 

per 

HgO ^ 

=Hj.0 

0.0332 

CaClg 

2.95 

0.0216 

3.00 

0.0220 

II 

5*37 

0.0180 

4.55 

0.0174 

• SrCig 

2.10 

0.0203 

3.23 

0.0216 

" 

3.56 

0.150 

5.98 

0.0149 

BaCl^ 

1.25 

0.018s 

3.35 

0.0248 


1.74 

0.0141 

6.78 

0.0187 

MgCl^ 

3.02 

0.0248 

3.51 

0.0204 

II 

5 • 02 

0.0228 

7.37 

0.-0123 

AiClg 

0.98 

0.0247 

4.05 

9.32 

0.0411 

0.0521 

II 

0.56 

0.0179 






Solubility op Argon in Several Solvents 
AT High Pressures 

(Sissklnd and KasarnowsKl, 1931, 1933.) 


Solvent 

Pressure 
t® in 

Atmospheres 

Calc. 

Bunsen 

Absorp. 

Coef. 

Solvent 

t^ 

Pressure 

In 

Atmospheres 

Calc. 

Bunsen 

Absorp. 

Coef. 

Acetone 

0 

so 

0.249 

Diethyl Ketone 

0 

50 

0.237 

" 

0 

100 

0.254 

Methyl Hexyl 




n Propyl 




Ketone 

0 

SO 

0.193 

Alcohol 

0 

50 

0.220 

Ethyl Prouyl 




n Butyl Alcohol 

0 

50 

0.209 

Ketone 

0 

SO 

0.238 

Iso Butyl 




Cyclohexanon 

0 

SO 

0.127 

Alcohol 

0 

50 

0.228 

II 

0 

100 

0.128 

Sec. Butyl 




11 

25 

SO 

0.124 

Alcohol 

0 

50 

0.210 

Benzene 

7 

so 

0.197 

Iso Amyl 




" 

7 

100 

0.203 

Alcohol 

0 

25 

0.210 

II 

7 

125 

0.204 

Iso Amyl 




Toluene 

0 

25 

0.200 

Alcohol 

0 

so 

0.210 

II 

0 

so 

0.200 

n Hexyl Alcohol 

0 

2 S 

0.174 

" 

0 

7 S 

0.214 




(0.190) 


7 

so 

0.195 

n Octyl Alcohol 

0 

so 

0.163 

Xylene 

0 

so 

0.196 

Sec. Octyl 







(0.205) 

Alcohol 

0 

2 S 

0.172 


0 

100 

0.211 

Benzyl Alcohol 

0 

25 

0.060 

Cyclohexane 

25 

so 

0.302 

Benzyl Alcohol 

0 

so 

0.060 

Methyl 




Cyclohexanol 

25 

so 

0.112 

Cyclohexane 

25 

so 

0.311 

Methyl Ethyl 




Benzyl Ether 

0 

2 S 

O.06B 

Ketone 

0 

25 

0.222 

II II 

0 

so 

0.069 




(0.239) 

II II 

0 

100 

0.072 

Methyl Propyl 








Ketone 

0 

50 

0.234 






ACTINIUM EMANATIONS. 

Solubility in Several Solvents. 

(Hcvcsy, 1912 .) 

A method vras elaborated for determining the partition coefficient between a 
gas and a liquid phase. The solubility of actinium emanations was then de¬ 
termined in KCl, H2O, H2SO4, C2H5OH, CsHnOH, (CH3)2CO, aH;,CHO, CJIg, 
CtPIs, petroleum ether and CS2. The solubility increases in the order named. 
Close relations are indicated between actinium, thorium and radium. 


Experiments are described by Imre, 1927, upon the separation of KaAc 
by means of distribution studies. Since iron can be removed from its 
hydrochloric acid solution by extraction with ether, this principle was 
applied to the separation of RaAc. Nitric acid was substituted for 
hydrochloric acid. Results are given for the extraction of aqueous 
nitric acid solutions of thorium by means of ether, and similar results 
for nitric acid actinium solutions. This method failed to separatre- 
RaAc into two components, thus furnishing new evidence of its unity. 
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SILVER, Ag: I 

SOLUBILITY OF SILVER IN WATER J 

(KrepelJca and Toul, 1929 J ^ 

' f 

Sliver of purity sufficient for atomic weight work was employed. 

Thin leaves of it were placed in contact with highly purified and | 

freshly distilled water in completely filled and tightly stoppered 
Krlenmeyer flasks, on the one hand and in silver flasks on the < 

other. The flasks thus prepared were kept in the dark at i8®-20*C. 
and shaken from time to time. 

For analysis the water from the vessels was poured into a quartz ■ 

dish and carefully evaporated in the dark to 60-80 cc. The Ag in 

this solution was determined by nephelometric comparisons with known 
standards. Maximum solubility was reached in 21 days and corres- ' 

ponded to | 

I 

0.035 Ag. per 1000 cc. water. \ 

Silver sheets, the surface of which had been previously reduced 
by pure dry hydrogen at 400® showed no solubility as measured by j 

nephelometric tests. Hence it follows that the dissolution of i 

silver is caused by its surface oxide, or by oxygen on its surface 
or dissolved in the water. Measurements made in glass vessels 
were, on the average 0.003 mg. higher than those made in silver 
vessels. This difference is probably due to the influence of 
alkalies dissolved from the glass. 

Determinations of the solubility of silver in distilled water f 

are also given by Freudlich and Sollner, 1928. Using 40 sq. cm. 
of silver surface per 100 cc. of water and a contact period of 3 
days, 0.025 • Ag per liter were found. The analyses were made 

by Haber et al, 1926, microclokimastic method. 

Tite Solubility of Silver in Mercury . 

(Sunler ami Hess, 19 ?a: De Right, 1933 .) 

Highly purified Hg and excess of pure Ag were agitated together > 

by gentle rocking in an evacuated tube provided with a side bulb f 

into which the saturated solution could be filtered through glass 
wool by inverting and allowing air to enter the apparatus. \ 

Equilibrium was approached from both sides at each temperature. | 

The analyses were made by distilling the mercury from the filtered 
saturated solution at 200® under vacuum or by volatilizing it in 
a stream of Hydrogen at 270®-300®, and weighing the residual ^ 

silver. The results are expressed in terms of gram atoms of Ag 

per 100 gram atoms of Ag + Hg. The authors discuss previous 
published determinations. y 



AtKMtlC 

Percent Ag 

t® 

Atonic 

Percent Ag 

t® 

Atonic 
Percent Ag 

10 

0.048 

60 

0.190 

120 

0.587 

20 

0.066 

70 

0.241 

140 

0.797 

30 

0.088 

80 

0,288 

160 

1.053 

40 

0.114 

90 

0.352 

180 

1.356 

50 

0.147 

100 

0.419 

200 

1 .708 
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For equilibrium between metallic Silver and mercury (Silver amalgam) and 
mixed aqueous solutions of their nitrates, determined for mixtures of the two 
metals in all proportions, see Reinders, 1906. 

Results for the solubility of Ag in Cix, deterinined by hardness 
measurements are given by Hansen, 1930; and determinations by the 
X ray method are given by Agnew and Sacks, 1930. 

Data for the distri])ution of silver between Zn -j- Pb, Zn + Bi) A 1 -f- Al + Bi, 
Zn + T1 and A 1 -}- 11 are given by Tammann and Schaftmeisier, 

D^ta for the equilibrium between melted silver and the chlorides 
of Cu and Pb are given by Tubandt and Munzing, 1927. 

SILVER ARSENATE Ag 3 As 04 . 

OneliterH20dissolveso.oo85gm. Ag3As04at 20°. (Whitby, 1910.) 

SILVER ARSENITE AggAsOa. 

One liter H2O dissolves o.oi 15 gm. AgaAsOaat 20°. (Whitby, 1910.) 

The determinations of Vhitby were made by a colorimetric method 
which was based upon the observation that the color produced by 
heating a solution of a silver salt with sodium hydroxide and 
certain organic compounds such as dextrine, starch, sugar etc., is 
proportional to the amount of silver present. 


SILVER BORATE AgBOi. 

One liter of aqueous solution contains about 9.05 gms. AgBOo at 25°. 

(Abegg and Cox, 1903.) 


SILVER D 1 BORATE AggO.aBgO^.aH^O 
The System Ag^O + + HgO at 19* 

(RolleC. 1930) 


Qma. per 

100 ms. 

Solid 

Qha. per 

100 gms. 

Solid 

Sac. Solution 

Phase 

Sat. Solution 

Phase 


V3 


' AggO 

^ 2°3 


o.i6 

0.1 

Ag^0.2B,0,.2H,0 

0.91 

3.51 

Ag O.2B 0 g. 2 H 5 , 0 +B( 01 i) 

0.22 

0.75 

0.70 

3-3 

B ( OH ) g 

0.33 

1.4 

" 

0.3s 

2.9 

"1 

0.55 

2.2 

" 

0.0 

2.6 



SILVER Tri Antipyrine BORO FLUORIDE 

100 cc sat. solution in H^O contain 17.7 gins, salt at 20®. 

(Wilke-Dorfurt and Muredc, 1929) 


SILVER BROMIDE AgBr. 


Solubility in Water. 


t® 

Oms, AgBr per Liter. 

i 8 (?) 

0.00029 

18 

0.00012 

i 8 

0.000131 

20 

0.000084 

25 

0.000137 

100 

0.00370 


Authority 

(Hahn and Schulze, 1927 .1 
(Kolthoff, 1921.) 

(Masaki, 1930.) 

(Bbttger—Z. physik. Ch. 46, 602,'03.) 
(Abegg and Cox—Z. physik. CH. 46, 11, ’03.) 
(Bbttger—Z. physik. Ch. 56,93, '06.) 


(See alsoHolleman —Z. physik. Ch. 12, 129, ’93; Kohlrausch —50, 3651 'o5-) 
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Solubility op Silver Bromide in Vater and in Aqueous Solutions 
op Acids and Salts. 

(Bedell. 1930.) 

The method (see Bedell, 1937) consisted in alternately adding, drop- 
MTise, 0.001 normal solutions of silver hydroxide and hydrobromic acid 
to looocc of water at the chosen temperatures. The point at which a 
precipitate appeared was determined by observing the diffraction of a 
beam of light passing through the solution. 



GMS. AgBr per 
liter sat. sol. 

20 

0.00035 

40 

0.00066 

60 

0.00112 

80 

0.00184 


Using the above method, but substituting 0.001 normal silver nitrate 
or silver sulfate for the hydroxide and various bromides for the hydro¬ 
bromic acid, the author obtained results, at about 20°, for the solu¬ 
bility of silver bromide in aqueous solutions of KNOg, LiNOg, Ba(N0g)j,, 
Mn(N0g)j,, HNOg, H^SO^, and HgSO^, varying in concentration 

between 0.0004 0.0252 gms. per liter. The results showed that with 

the exception of mercuric nitrate and sulfate only a very slight increase 
in solubility of the AgBr occurred. The increase in solubility with the 
mercury salts confirms the previously reported existance of compound 
formation, between silver bromide & mercury salts. 


Solubility of Silver Bromide in Aqueous Ammonia Solutions. 

(Longi — Gazz. chim. ital. 13, 87, *83; at 80®, Pohl —- Sitzber. Akad. Wiss. Wien, 41, 267, ’60.) 


Solvent. 

Ammonia Sp. Gr. 0.998=5% 
Ammonia Sp. Gr. 0.96 — 10 % 
Ammonia Sp. Gr. 0.986 

♦ Dried AgBr. 


Gms. AgBr at 12*^ per 

jooo cc. 1000 Gms. 
Solvent. Solvent. 

O.II4 0114 

3 •33-40 3.47 


t Freshly pptd. 


Gms. AgBr at 80° pet 
1000 Gms. 
Solvent. 


0.51* I of 


Solubility in Aqueous Solutions of Ammonium Bromide and of Gelatin. 

( Winther, 1923 , 1924 .) 

The determinations were made by measurements of the electromotive force of a 
scries of elements of the type. 

Ag I o. in AgNO:,| Aq. loo/o NIUNO;. | n? [ Ag, 
where a: is a mixture of Ag Br and of the solution in which its solubility is to be 
measured. Two identical elements were measured for each solution. The potential, 
7 t, very soon attained a constant value which did not change for. many hours. 
The mean value for the exponents of the solubility products in solutions composed 
of various mixtures of ammonium salts, gelatin and erythrpsinc, was 11.92. Since 
the solubility product in all of the solutions had the same value it was concluded 
that the solubility of silver bromide in water is not altered by the addition of 
gelatin, erythrosine and small amounts of TJH4 T and NII4 Cl. By the addition 
of bromide the solubility is decreased in accordance with the law of mass action. 

Fusion-point data for mixtures of AgBr -f* Na Br are given by Zcmcznzny, 1926, 
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SoLuinuTY OF Silver Bromide in Aqueous Ammonia Solutions. 

Results at 15°. Results at 25°. Results at 25°. 

(Bodlander, 1892.) (Bodlandcr and Fittig, 1901-02.) (Whitney and Mclcher, 190J.) 


du.h of 

Gms. Mols. per Liter. 

Gms. Mols. per ickxj Gms. HoO. 

Concentration per Liter. 

Sat. Sol. 

' NHj. 

Ag2Br2. ' 

NH3. 

AgBr. 

G. Mols. NH3. 

G. Atoms Ag. 

0.9932 

1.085 

O.OOII 

0.1932 

0.00060 

0.0764 

0.000276 

0-9853 

2-365 

0.0031 

0.3849 

0.00120 

O.II5 

0.000391 

0-9793 

3.410 

0.0050 

0-7573 

0.00223 

0.268 

0.000941 

0.9720 

4-590 

0.0074 

1.965 

0.00692 

0.273 

0.00107 

0-9655 

5-725 

O.OIOI 

3.024 

0.01163 

0.450 

0.00170 




5 244 

0.02443 

0.497 

0.00159 


Solubility of Silver Bromide in Aqueous Solutions of: 

Ammonia at o®. Monomethyl Amine at 11.5°. 

(Jarry, 1899.) (Jarry.) 


Grams per 100 cc. Solution. Gms. per 100 cc. Solution. 

-A-- - -A-- 


NH3 Gas. 

AgBr. 

NHs Gas. 

AgBr. 

NH2CH3. 

AgBr. 

3-07 

0 

00 

0 

0 

26.27 

1.067 

II .01 

0.07 

4.88 

0 .096 

31.26 

1.568 

13-17 

0.12 

6.69 

0.172 

33 89 

1.987 

15-13 

0.16 

8.29 

0.212 

36-52 

2 .669 

17.97 

0.28 

II.51 

0-349 

37-22 

2.888 

32.5S 

o-SS 

15-32 

0-557 

37-70 

2.930 

35-^2 

0-73 

18.09 

0.722 

39-26 

2.892 

43-11 

1.27 

19 53 

0.741 

39-95 

2.852 

48.44 

2.89 


Solubility of Silver Bromide in Aqueous Solutions of Methyl 
Amine and of Ethyl Amine at 25°. 

(Bddlandcr and Eberlein, 1903; Wuth, 1902.) 


In Methyl Amine. 

Mols. per Liter. 


In Ethyl Amine. 

Mols. per Liter. 


Total Base. 
I .017 

0.508 

0.203 

O. 102 

0.0947 

0.051 

0.04 

0.02 


AgBr. 

0.0025 
0.0013 
o.00049 
0.00026 
0.00041 
0.00012 
o.00034 
0.00026 


Free Base.* Total Base. 

i.oi2(B.&E.) 0.483 

O . 505 (B. & E.) O . 200 

o . 202 (B. & E., W.) o. 100 
0.103 
0.06572 
o.oc;c;i2 
0.03942 
0.01272 


0.102 (B.&E.) 

... (W.) 
0.051 (B. &E.) 
... (W.) 

... (W.) 


•“ The free base is found by subtracting from the total base two mols. 


AgBr. Free Base.* 

0.00231 0.478 (B.&E.) 
0.00097 0.198 •“ 

0.000475 0.099 
0.000711 ... (W.) 

0.000258 
0.000193 
0.000137 
0.0000867 

of base for each atom of dissolved .-Xg. 


Solubility of Silver Bromide in Aqueous Solutions of Mercuric 
Nitrate at 25°. 


Mols. HgNOr 

Mols. AgBr 

(Morse, 1902.) 

Gms. AgBr Mols, HgNO^- 

Mols. AgBr 

Gms. AgBr 

(HNO :0 per Liter, 

per Liter. 

per Liter. 

(HNO3) per Liter. 

per Liter. 

per Liter. 

I 

0.03660 

6.878 

0.025 

0,00459 

0.863 

0.10 

0.00873 

1.640 

0.0125 

0.003 29 

0.618 

0.05 

0.0063.9 

I . 200 

0.0100 

0.00306 

0-575 


Since HNO3 was prCvsent in all cases, its influence on the solubility was ex¬ 
amined. It was found that no appreciable differences were obtained with con¬ 
centrations varying between 0,1 and 2 normal HNOs. Both crystallized and 
amorphous silver bromide gave identical results. 
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SILVER BROMIDE 


Br 


Solubility of 

Silver Bromide in Aqueous Salt 

Solutions. 


(Mees and Piper, 1912.) 




Aqueous Solution. 


Gms. AgBr 
per Liter. 

Aq. I per cent Sodium Thiosulfate 

? 

2.06 

ii t ( 

Ammonium Thiocyanate 

cc 

rO 

0 

0 

tc iC 

Ammonium Carbonate 

cc 

0.004 

cc cc 

Sodium Sulfate 

cc 

0-055 

cc cc 

Thiocarbamide 

cc 

1.49 


Solubility of Silver Bromide in Aqueous Salt Solutions. 

(Valenta, 1894; see also Cohn, 1895.) 




Gms. AgBr per 100 Gms. Aq. Solution of Concentration: 

SrII iiOllltlOEL* 

Sodium Thio Sulphate 

20 

i: 100. 

0-35 

5:100. 

1.90 

10:100. 

3-50 

15:100. 

4.20 

— 

20:100. 

5.80 

“ Calc, by Cohn 

20 

0.50 

2.40 

4-59 

6.58 

8.40 

Sodium Sulphite 

25 



0.04 


0.08 

Potassium Cyanide 

“ Calc, by Cohn 

25 


6-55 




25 


6.85 


... 


Potassium Sulphocyanide 

25 


0-73 



Ammonium Sulphocyanide 

20 


0.21 

2.04 

5-30 


Calcium Sulphocyanide 

25 



0-53 



Barium Sulphocyanide 

25 



0-35 



Aluminum Sulphocyanide 

25 



450 

... 


Thio Carbamide 

25 



1.87 

... 


Thio Cyanime 

25 

0.08 

0-35 

0.72 

... 

... 


Note. — Cohn shows that the lower results obtained by Valenta are due to the 
excess of solid AgBr used and the consequent formation of the less soluble di salt, 
3(AgS203Na)j, instead of the more soluble tri salt, (AgS208Na)aNa2S*08. 

100 cc, HjO containing 10 per cent of normal mercuric acetate, Hg(C2H302)2+ 
Aq., dissolve 0.0122 gm. AgBr at 20®. 

100 gms. NaCl in cone, aq, solution dissolve 0.474 gm. AgBr at 15®. 

100 gms. NaCl in 21 per cent solution dissolve 0.182 gm. AgBr at 15®. 

100 gms. KBr in cone, solution dissolve 3.019 gms. AgBr at 15°. 

95 gms. NaCl -f- 10 gms. KBr in cone. aq. solution dissolve 0.075 AgBr 
at I 5 °‘ (Schierholz, 1890.' 

Solubility of Silver Bromide in Aqueous Potassium Bromide at 25®. 

(Hellwig, 1900.) 


Mols. KBr per Liter 
Gms. KBr per Liter 


3.68 4.18 

750 13-50 

Solubility of Silver Bromide in Aqueous Solutions of SopiuM Sulfite. 


2.76 

2.20 


4-44 

17-95 


4.864 

26.44 


Results at Room Temperature (?). 

(Mees and Piper, 1912.) 


Clms. i)cr Liter. 


Gms. per Liter. 


Results at 25°. 

(Luther and Ii»cubncr, 1912a ,) 
Gms. Formula Weights 


k&iSOi. 

AgBr, 

'NojSO,. 

AgBr. 

.SO/'. 

. 

Ag'. 

0.08 

0.000746 

4-85 

0.0329 

0.232 

0.0025 

0.17 

0 . 002 IC) 

9-47 

0.05264 

0.406 

0.0023 

0.30 

0.00393 

17-65 

0.116 

0.448 

0.0023 

0.59 

0. oo44cS 

3-8.2 

0.265 

0.466 

0.0053 

1-13 

0.00865 

70-75 

0-57 

0.474 

0.0055 

2 .08 

0.01585 

83-75 

0.79 

0.675 

0.0084 









SILVER BROMIDE 


Solubility of Silver Bromide in Aqueous 
Thiosulfate at 35°. 

(Richards and Faber, 1899.) 

Solutions of Sodium 

Gms. Cryst. Na' 

Gms. AgBr 

Mols. AgBr 

Dissolved per 

Thiosulfate 

Dissolved per Gm. 

per Liter. 

of Thiosulphate. 

Mol. of NajSjOs. 

100 

0.376 

0.496 

200 

0.390 

0.515 

300 

0-397 

0.524 

400 

0.427 

0.564 


100 cc. of 3 n AgNOa solution dissolve 0.04 gm. AgBr at 25°. (Iidlwig, 1900.) 


Solubility of Silver Beomidi in Aqueous Solutions op 
Potassium Thiocyanate at 25®. 

(BAndall and Halford, 1930 ) 

This system was studied by the authors as a case of equilibrium in 
a' chemical reaction involving formation of a complex ion. The assumed 
reaction is Ag Br s-*-2 CNS“ * Ag(CNSlg'+Br”", but the sulubility cannot 
be accounted for by the formation of a single complex ion AgiCNSlg*. 
The results of the analyses of the saturated solutions are expressed 
in molalities. 


Total (KSCN) 

(Ag Br) 

fraa (KCNS) 

0.2510 

0.0011 

0.249 

0.2702 

0.0012 

0.267 

0.5205 

0.0095 

0.501 

0.5819 

0.0085 

0.564 

0.7577 

0-0285 

0.701 

0.7762 

0.0307 

0.715 

1 .0089 

0.0663 

0.875 


Solubility of Silver Bromide in Concentrated Solutions 
OF Halogen Salts. 

(Dade and Walther, 1927 .) 


Molecular 
CoBpoaltlon of 
Solvent 

Wt. In 0 ms. of 

1 On. Cqulv. of 
Solvent 

* Mllllnola AgBr dissolved In one 
Equlv. of ^Plvent at 

On. 

' 20® 

40 ® 

BO® 

00® 

KBr+ioHgO 

299*18 

22.17 

24.06 

27.17 

31.81 

iCaBr^-^-ioHgO 

280.12 

9.37 

11.09 

13.18 

16.01 


261.09 

0.86 

8.11 

9.72 

12.15 

KBr+2oH20 

479.3 

3.04 

3.78 

4.94 

6.75 

iCaBr«^'2oH 0 

460.3 

1 .663 

2.23 

3.19 

4.47 

HBrr2oH20 

441 .3 

1 .312 

1.87 

2.70 

3.94 

KHrf30H 0 

659.5 

1.068 

1.521 

2.24 

3.34 

iCaBr2T3oH-0 

640.4 

0.663 

1.021 

1.60 

2.51 

HBrfsoHgO 

621.4 

0.605 

0.913 

1.496 

2.31 
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Equilibrium Between Mixjbd Crystals of Silver 
Bromide and Silver Chloride and Halogen Solutions 

(Yutzy and Kolthoff, 19 ^.) 

The experiments were made by adding a measured volume of standard 
AgNOj solution to mixtures of NaCl and KCl solutions of known com¬ 
position. After precipitation the solutions were made up to known 
volumes and the suspensions shaken for various periods of time. The 
bromide content of the centrifuged sunernatant solution was deter¬ 
mined by the D'Ans and HOfer method (Z. Angew. Chem. 47 73 1934*J 
From this the ratio of Ag Br to Ag Cl in the precipitate could be 
calculated by difference. 

The results are given in terms of the mol. percent bromide in the 
precipitate and the final bromide concentration of the solution. 

By means of variation in the mode of mixing the constituents is was 
shown that equilibrium was reached in all cases. The results show 
the distribution coefficient of bromide between aq. solution and 
mixed crystals of AgCl-^AgHr at 2-7® and at 98®. 


Solubility op Silver Bromide in Liquid Ammonia 

t® Oma. AgBr per 100 gms. NH^ 

0^ 2.40 (Linhard and Stephan, 1933 » 1934 *J 

25’ 5.92 (Hunt and Boncyk , 1933 *^ 

100 gms. liquid sulfur dioxide dissolve 0.003 gm. AgBr at 0® (Jander 
and Wickert, 1936; Jander and Ruppold, 1937. 


Solubility op Silver Bromide in Methyl and in 
Ethyl Alcohol at 25®. 

(Koch, 1930 .) 

From conductivity and E.M.F. measurements the ratios of the solubilities 
of silver bromide in water and alcohols were calculated. By means of 
these figures and previously determined results for the solubility of 
silver bromide in water the following values were obtained. 


Solven i 


Mols. AgBr per liter 


Oms. AgBr per liter 


Water 7.8 x 
CH3OH 3.0 X 
CgH^OH 3.7 X 


10-"^ 

0.000146 

10-0 

0.0000056 

10-9 

0.00000013 


The solubility product of AgBr in CHgOIi at 25® in equiv. gms. per 1000 
gms. CH^OH is 5.8 x 10”^® (Buckley & Hartley, 1929.) 


SILVER BROMIDE THIOSINAMINE AgBr .HH^.CS .N’HC3H5 
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Solubility OF Silver Bromide - Thiosinamine 

(ALLYL THIO CARBAMIDE) IN \VaTER 
(Sheppard and Hudson, 1927 .) 

The solutions were shaken at constant temperature for q.8 hours and 
the amount of compound dissolved determined by conversion to silver 
sulfide. 


AgBr.NH«,CS.NHC_ 


per liter sat. aq. solution 
On. Mols. X 


IS 

0.0446 

1.46 

25 

0.071 

2.33 

35 

0.121 

3.94 

SO 

0.293 

9.63 


Fusion point Data for Mixtures op Silver Bromide and 
Other Compounds 


Ag 


AgBr-AgCl (Monkemeyer, 1906.) 

AgBr-Ag I 

AgBr-AlBr^ (Kendall, Crittenden, and Miller, 1923.) 

AgBr-KBr (Sandonnini, 1912; Zemczuzny, 1926) 

AgBr-NaBr (Sandonnini and Scarpa, 1913; Zemczuzny, 1926.) 
AgBr-PbBrg (Matthes, 1911•) 

Note.—Freezing or Melting Point Curves as Solubility Data. 

When a mixture of two compounds, rendered liquid by elevation of 
temperature, is gradually cooled, a point will be reached at which 
one or the other of the constituents will separate as a solid. This 
point represents the solubility of the one compound in the other. 

The method involved, differs principally from that ordinarily employed 
for solubility determinations, in that the composition of the mixture 
remains constant while the saturation temperature is being approached, 
instead of the reverse procedure. 

A considerable amount of data of this character is available but, 
after careful consideration, it has been decided that references only 
will be given to such results in the present volume, except in cases 
of mixture of well known compounds or of those in which water is one 
of the constituents. 

SILVER BROMATE AgBrOs. 

Solubility in Water. 



t®. Gms. AgBrOa per 

Liter. 


Authority. 



20 

1.586 



(Bottger, 1903.) 



24-5 

1.911 



(Noyes, 1900.) 



25 

1.68 



(Longi, 1883.) 



27 

1.71 



(Whitby, 1910, see note, p. 608.) 


25 

1.949 



(Hill, 1917.) 



Solubility 

of Silver 

Bromate in Water. 




(Ucedy, 

1921 

.) 




Gms, AgBi- O3 


Gm.s.. 

AgUr 


Gms. AgBrO, 

t“- 

per JOO gins. 11 , 0 . 

t". per 100, 

gins. 1 

II, 0 . t". 

per 100 gms. H,0. 

9.5 . . . 

... 0.106 

5 o.. . . 

0. 

438 

75 ... . 

. . 0.832 

3 o.. 

_ 0. 29 J 

55 . 

0. 

497 

80,... 

. . 0.986 

35 . 

. ... 0.269 

60.. 

0. 

570 

85 .... 

i.o 55 

40.. 

_ o. 3 i 6 

65 . 

0. 

648 

90.... 

I . O i.S 

4 ').. 

.,,. 0.871 

7 «. 

0. 

735 




A transition point near 98^.5 is indicated. 
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Solubility of Silver Bromate in Aqueous Acetic Acid at 25®. 

(Hill, 1917O 


Normality of Aq. 
Acetic Acid- 

o. 0498 
0.0997 
0.199s 


Gms. AgBrOj per 
Liter, 

1,9429 

1-9379 

1.9206 


Normality of Aq. 
Acetic Acid. 

0,4988 

0-9975 

1.8721 


Gms. AgBrOa per 
Liter. 

1.863 
1.8013 
1.6178 


Solubility of Silver Bromate in Aqueous Ammonia and Nitric 
Acid Solutions at 25®. 

(Longi, 1883.) 

Gms. AgBrOj per 

Solvent. . -■ ' - T r -,—-7: ITt 

1000 cc. Sol. 1000 Gms, bol. 

Ammonia Sp. Gr. 0.998 =5% 35.10 35.54 

Ammonia Sp. Gr. 0.96 =10% 443.6 462.5 

Nitric Acid Sp, Gr. 1.21 = 35% 3.81 3.12 

Solubility op Silver Bromate at 24.5° in Aqueous 
Solutions of: 


Silver Nitrate (Noyes). Potassium Bromate (N.). 


Normal Content. 

Gms. pel 

r Liter. 

Normal Content. 

Gms. per Liter. 

AgNOa. 

AgBrOa.’ 

AgNOa. 

AgBrOa. 

KBrOa. 

AgBrOa. 

KBrOa. 

AgBrOi. 

OO 

00081 

0 .0 

I .911 

0.0 

0.0081 

0-0 

I .911 

0.0085 

0.0346 

0.0051 

0.0022 

1-445 

5.882 

1.203 

0.510 

0.0085 

0.0346 

0.00519 
0.00227 

1.42 

5-78 

1.225 

0536 


Solubility of Silver Bromate in Aqueous Salt Solutions at 25°. 

(Dalton, Pomeroy and Weymouth, 1024 .) 

Constant rotation for at least i6 hours was employed and equilibrium was 
approached both from above and below. 


Sail. 

Gm. 

equlv. salt 
per 1000 gms. 
11,0 

Densiljr 

of 

sat. sol. 

MllUmols. 

AgBrO., 
per 1000 gms. 
11,0. 

Salt. 

Gm. 

equlv. salt 
pci* 1000 gms. 
11,0. 

Density 

of 

sat. sol. 

Millimvls. 
AgBrOa 
per 1000 giu.s. 
HaO. 

None lljtO). 

. 0.0 

0.9990 

8.062 

Ua (NO-J,.. 

0. 02.5 

I . 001 8 

9.088 

KClp,. 

. 0 . 0-25 

I - 0010 

8.716 

)) 

o.o> 

1.0046 

9.655 

» . 

. 0.5 

1.oo 33 

9-190 

)> 

O.IO 

I.0098 

10.373 

»> ..... 

0. 10 

1.0074 

9.706 

SO4 . . . 

0. <)5 

I . 0025 

9 • 9 ^^^ 

K,SO,. 

. 0. 0-25 

1.0009 

9-292 

)> ... 

O.IO 

I.0059 

10.973 

» ..... 

. o.o 5 

1.00-28 

lo.oiS 

» ... 

1.00 

I-.o 622 

18.619 

» ..... 

. 0. lO 

1.0062 

11.092 

Cd SO4 . . . 

O.IO 

1.0017 

io. 4 o 5 

llglNOja- 

. 0 . 0*25 

i.ooo 3 

8.935 

» ... 

o. 5 o 

1.0492 

13.349 

» .. . . 

. o.o 5 

1.0018 

9-4i4 


0.01 2.5 

1.0002 

8.888 

» .. . . 

. O.IO 

I. 0046 

10.090 

» . . 

0 . 025 

1.0014 

9.336 

MgS 04 . ... 

.. 0.02 

- 

8.92 

KNOa .... 

0.040 

- 

9.12 

)) .. 

. . .0 , o 5 1 

- 

9-67 


0.100 

- 

9 - 9 ^ 

'>* . ... . 

.. 0.100 

- 

10. 3 o 

» .... 

0.200 

- 

11.06 

» .... 

.. 0.1988 


11.38 

w .... 

0.394 

- 

12.66 
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SILVER BROMATE AgBrO^ 

Solubility of Silver Bromate in Aqueous Solutions 
OF Sodium Nitrate and Sodium Picrate at 20®. 

(Gilbert, 


Molality 

of Sjlt Solution 

Molality of dlsaclved 

^NaNOg 

NaOCgHj, (NOg)^’ 

AgBrOj 

0.00 

0.10 

0.00848 

0.10 

0.00 

0.00840 

0.05 

0 

0 

0.00838 


Solubility of Silver Bromate in Aqueous Solutions 
OF Methyl Alcohol and op Ethyl Alcohol at 25®* 

(Owen. 1933; Newman, 1934.) 


Results for Methyl Alcohol Results for Ethyl Alcohol 


Wt. Percent 

^25 

Mllllmols Agfli*03 

wt. percent 025 

Mllllmols AgBrOs 

CH3OH In 

Of 

per liter 

CoKi^OH 0 r 

per liter 

Solvent 

Solvent 

Sat. Solution 

In Solvent Solvent 

Sst. Solution 

0.0 

0.9989 

<N 

00 

0.0 0.9989 

8.12 

10.0 

0.9802 

5.51 

10.0 0.9804 

5-53 

20.0 

0.9650 

3‘79 

20.0 0.9664 

3-86 

30.0 

0.9492 

2.65 

30.0 0.9507 

2.78 

i|0.0 

0.9318 

1.82 

40.0 0.9315 

1.97 

50.0 

0.9123 

I .24 

50.0 0.9099 

1-36 

60.0 

0.8908 

0.83 




Solubility of Silver 

Bromate in Aqueous Solutions 

n 

Propyl 

Alcohol and in 

iso Propyl Alcohol 

AT 25®. 



(Owen, 1933; Newman, 1034.) * 


Results for n Propyl Alcohol 

Results for lift Propyl Alcohol 

Wt. Percent 


MllllmolS AgBrOa 

Wt. percent Mllllmols AgBrOs 

C|^yOH 

of 

per liter 

(CH3) 2CHOH 

per liter 

in Solvent 

Solvent 

Sat. Solution 

In Solvent 

Sat. Solution 

10 

0.9821 

5.80 

‘ 10 

5.5 

20 

0.9674 

4-36 

20 

3*95 

30 

0.9472 

3*31 

30 

2.92 

40 

0.9261 

2.41 

40 

2.1 

50 

0.9051 

1.63 

50 

1.5 


Ag 


BrO 


Solubility of Silver Bromate in Aqueous Solutions 
OP Acetone, Mannitol and Glycine at 25®. 

(Owen. 1933.) 


Wt. Percent 

d 25 Of 

In Acetone 
Mlillmola AgBrOs 

In Mannitol 

doc of Mllllmols AgBrOa 

In Glycine 

dps of Mllllmols AgBrOS 

Organic Cmpd. 

aq. 

per liter 

aq. 

per liter 

aq. 

per liter 

in Solvent 

Acetone 

Sat. Sol. 

Mannitol 

Sat. Sol. 

Glycine 

Sat. Sol. 

5 

— 

— 

1.0147 

8.24 

1.0184 

12.9 

10 

0.984s 

5.92 

1.0328 

8.38 

1.0395 

18.4 

15 

— 

— 

1.0513 

8.51 

1.0613 

24.9 

20 

0.9700 

4.29 

— 

— 

— 

— 

30 

0.9537 

3-00 

— 

— 

— 

— 

40 

0.9355 

2.03 

— 

— 

. — 

— 
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SILVER BROMATE AgBrOj 

Solubility of Silver Bromate in Aqueous Solutions 
OF Ethylene Glycol and of Glycerol at 25®. 

{Owen» 1933.) 

Results for Ethylene Glycol Results for Glycerol 


Wc, Percent 

^25 0^ 

Mllllmols AeBr03 

Wt. Percent 

dpt^ of 

Mllllmols AgBrCs- 

OHCH2.CH2OH 

aq. 

per liter 

OHCHoCHOHCHgOH 

aq. 

per liter 

in Solvent 

Solvent 

Sat. Sol. 

In Solvent 

Solvent 

Sat. Sol. 

10 

1.0097 

7 .26 

10 

I .0207 

7. do 

20 

1.0228 

6.50 

20 

1 .Oi^53 

7.49 

30 

1.0362 

5.85 

30 

1 .0706 

7.15 

40 

1.0496 

5.26 

40 

1 .0971 

6.8q 

50 

1.0624 

4.70 

50 

1.1239 

6.48 

70 

1.0851 

3.61 

60 

1.1511 

6.08 




70 

1.178U 

5.59 




80 

1.2054 

. 4.9^4 


SILVER METHIONATE Ag^ CHgO^Sg 

Solubility in Water 

(Backer and Terpstra, 1929.) 

t® Ag2CH206S2 Solid 

per 100 gms. H20 Phase 

25® 62.5 Ag2CH206S2.2H20 

25 45.05 AgCH206S^ 


SILVER ACETATE CHaCOOAg. 

Solubility in Water. 

CXcmst, 18S9; Arrhenius, 1893; Goldschmidt, 1898; Nauman and Rucker, 1905,* Raupenstrauch, 
1885; Wnght and Thompson, 1884,1885.) 


t®. 

Gms. Ag(C2H302) 
per Liter. 

t®. 

Gins.Ag(C2H302) 
per liter. 


Gms. AgCC2H302) 
per Liter. 

0 

7.22 

25 

II .2 

50 

16.4 

10 

S-75 

30 

12 .1 

60 

18 .9 

^5 

9.4 

40 

14.1 

70 

21 .8 

20 

10.4 



80 

25.2 


Ai 18 one liter sat. solution in water contains io.03 AgCH„C 00 

(Larsson and Adell, 1931). o fs s 3 

At 25 one liter sat. solution in water contains 11.07 gms., AgClIgCOO 
(Jaques, 1909J; 11.13 gms. (Hill and Simmons, 1909); (Knox and Will, 1919) 
11-09 g»s, dgg sat. sol. = 1.0047 (MacUoiigall, 1930; MacDougali and 
Kehner, 1934; MacDougall and Bartsch, 1936; MacDougall and Larson, 1937). 

Solubility OP Silver Acetate at i8® in Aqueous Solutions of: 

(Larsson and Adell, 1931.) 

Sodium Mi irate Sodium Acetate 


Holes per li^r Sat. Sol. 

Moles per 

liter Sat. Sol. 


AgCKsCOO ^ 

^ NeCHaCOO 

AgCHsCOO 

0.0 

0.0601 

0.0503 

0.0429 

0.2 

0.0686 

0.1005 

0.0317 

0.4 

0.0734 

0.2011 

0.0223 

0.6 

0.0767 

0.2513 

0.0211 

0 -3 

0.0790 

0.503 

0.0153 

1.0 

0.0810 

1.005 

0.0X21 
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Solubility of Silver Acetate in Aqueous Solutions of: 


Silver Nitrate. Sodium Acetate. 


r"... 

Gms. 
AgNOr, 
per Liter. 

- 

('ints. CHsCOOAg per Liter at: 

Gms. 

CHaCOONa 
ptT Liter. 

Gms.CHaCOOHg per Liter at: 

i(i° (Nemst), 

19.8° ( Arrhenius). 

i6® (N.,N.andR.). i8.6°(A.). 

0 

10.05 

9 85 

0 

10.05 

9.9 

5 

8.2 

7-9 

5 

6-3 

6.6 

10 

7.0 

6.6 

10 

4.6 

4.9 

15 

6.4 

5-5 

IS 

3-8 

4.1 

20 

5-7 

4-5 

20 

3-3 

3-5 

30 

4-4 


30 


2 .8 

40 

3-2 


40 

... 

2.4 


Solubility of Silver Acetate in Aqueous Salt Solutions at 25°. (juciues, 1910.) 


Aq. Solution of; 

Gms. Salt, 
per Liter. 

Gms. 
AgCaHqOj 
per Liter. 

A(!. Solution of: 

Gms. Salt 
per Liter. 

Gms. 

AgCaHjDj 
per Liter. 

Water alone 

0 

II 

08 

Potassium Acetate 

2.22 

9.60 

Cadmium Acetate 

i-iS 

10 

39 

a a 

22. 2 

4.43 

<( (( 

5-76 

8 

10 

it it 

III 

2 .41 

<{ {( 

11.52 

6 

71 

a it 

222 

2.18 

<i (C 

57-6 

4 

33 

Silver Nitrate 

2.77 

9-93 

it it 

115-2 

3 

95 

ti 11 

5-55 

9 

Lead Acetate 

1.63 

10 

69 

it it 

II. 10 

7.41 

it a 

8.13 

9 

45 

it ti 

22.21 

5.81 

iC tl 

16.26 

8 

34 

Sodium Acetate 

1.97 

9.27 

a it 

81.3 

7 

26 

it it 

19.7 

4.21 

a it 

162.6 

5 

99 

a ti 

98.5 

2.33 





iC iC 

197 

2.07 


CH 


Solubility of Silver Acetate in Aqueous Solutions 
OP Potassium Nitrate at 25®- 

(rtacDougaii, 1930). 


ID 

^25 of 

m 

c 

KNO3 

Sat. Sol. 

AgCHsCOO 

AgCHsCOO 

0.0501 

1.0077 

0.06685 

0.06642 

0.1006 

1.0115 

0.07281 

0.07204 

0.2001 

i-.oiSo 

0.07659 

0.07547 

0.3018 

1.0241 

0.07941 

0.07791 

0.4010 

1.0298 

0.*'08171 

0.07982 

0.5013 

1.0366 

0.08344 

0.08124 

0.6040 

1.0417 

0.08498 

0.08233 


m 

KNO3 

dgs of 
Sac. Sol. 

01 

AgCH^COO 

c 

AgCHsCOO 

0.8021 

1.0537 

0.08786 

0.08449 

1.0155 

1.0658 

0.09019 

O.0860Q 

i.2431 

1.0784 

0.09214 

0.08708 

1.5437 

1.0944 

0.09453 

0.08828 

2.0371 

1 .1186 

0.09754 

0.08923 

2.5355 

1.1426 

0.09997 

0.08973 

3.0139 

1.1653 

0.10163 

0.08960 


m = molality or moles of AgCH3C00 per 1000 gms. of water, 
c = molarity or moles of AgCIlgCOO per 1000 cc. of solution. 
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Ag ARGENTUM 

SILVER ACETATE, AgCflgCOO 

Solubility of Silver Acetate in Aqueous Solutions of Nitrates at 25®. 

(MacDougali and Rehner, Jr., 1934.) 

In Aqueous Lithium Nitrate In Aqueous Sodium Nitrate 


dp5 of Sac. 

Moles per 

1^00 gms Hgo 

of Sac. 

Moles per 1 

LpOO gins. Hao 

Solution 

^ LINO3 

AgCK^COO' 

Solution 

* NaNO^ 


1.0050 

0.0 

0.0C666 

1.0086 

0.0/1770 

0.07040 

1.0067 

0.04817 

0.07033 

1.OiOS 

0.09648 

0.07287 

1.0097 

0.0994 

0.07280 

1.0162 

0.191 

0.07640 

1.0143 

0.199b 

0.07799 

1.0216 

0.2868 

0.08032 

1.0185 

0.2997 

0 .o 8 j 98 

1.0269 

0.3840 

0.08246 

1.0226 

0.4002 

0.08490 

1.03IU 

0.4767 

0.08414 

1.0269 

0.5004 

0.0S765 

1.0371 

0.5743 

0.08615 

1.0314 

0.6101 

0.09033 

1.0470 

0.7631 

0.08910 

1-0395 

0.8195 

0.09491 

1.0578 

0.9533 

0.09177 

1.0461 

0.9975 

0.09819 

1.0629 

1.0504 

0.09266 

1.0561 

1.2636 

0.1031 

1.0718 

1.2398 

0.09464 

1.0649 

1.4997 

0.1072 

1.0857 

1.5325 

0.09766 

1.0925 

2.2835 

0.1195 

1.1038 

1.9108 

0.09956 

1.1002 

2.5193 

0.1229 

1.1246 

2.3884 

0.1027 

1.1172 

3*0305 

0.1315 

1.1458 

2.8723 

0.1059 

1.1444 

4.0221 

0.1479 

1.1846 

3.9954 

0.1106 

1.2050 

6.0125 

0.1851 

1.2628 

6.0191 

0.113 

1.2560 

8.0153 

0.2274 

1.3212 

8.0098 

0.1123 

1.3007 

10.055 

0.2768 

1.3753 

10.225 

0.1109 


Tn Aqueous Calcium Nitrate In Aqiieous Strontium Nitrate 


ds>5 of Sat. 

Moles per 

00 gms. H20 

425 Of Sac. 

Moles per : 

ipOO gma. HgO 

Solution 

' Ca(N03)2 

AgCHsCOO ' 

Solution 

'{Sr(N03)2 

A^COO^ 

1.0062 

0.00499 

0.06825 

1.0063 

0.00497 

0.06768 

1.0071 

0.00993 

0.06920 

1.0071 

0.01001 

0.06870 

1.0084 

0.01996 

0.07187 

1.0090 

0.02002 

0.07133 

1.0126 

0.04980 

0,07691 

1.0134 

0.05038 

0.07628 

1.0191 

0.09970 

0.08365 

1.0229 

0.1008 

0.08178 

1.0318 

0.1996 

0.09311 

1.0402 

0.2009 

0.08936 

1.0560 

0.3985 

0.1067 

1.0727 

0.4022 

0.1001 

1.0792 

0.5985 

0.1170 

1,1046 

0.6036 

0.1081 

1.1225 

0.9962 

0.1363 

1.164s 

1.0064 

0.1218 

1.1726 

1.4916 

0.1588 

1.2338 

1.5072 

0.1354 

1.2634 

2.4958 

0.2034 

1.3575 

2.5092 

0.1588 

1.3766 

3.9871 

0.2759 

1.4605 

3.4941 

0.1632 


In Aqueous Barium Nitrate In Aqueous Lanthanum Nitrate 


d25 of Sat 

Moles per lOjpo 

gjns. H?o 

dgS of Sat. 

Moles per ^ 

>Q0 gms. H?o 

Solution 

" flalNOg)^ 

AgCHsCOO ^ 

Solution 

' La (NO3) 

AgCH;,COO ^ 

1.0050 

0.0 

0.06666 

1.0060 

0.001431 

0.46809 

1.0064 

0.005012 

0.06796 

1.0073 

O.OO4B59 

0.07109 

1.0076 

0.01001 

0.06910 

1.0085 

0.008374 

0.07407 

1.0100 

0.01998 

0.07127 

1.0122 

0.01839 

0.08231 

1.0161 

0.05025 

0.07597 

1.0228 

0.05047 

0.1034 

1.0273 

0.1002 

0.08104 

1.0389 

0.1016 

0.1304 

1.0489 

0.2009 

O.08B3I 

1.0715 

0.2113 

o.17'|6 

1.0697 

0.3014 

0.09361 

1.1210 

0.3908 

0.2315 

1.0796 

0.3500 

0.09572 

1.1613 

0.5434 

0.2771 

1.0876 

0.3902 

0.09755 

1.255S 

0.9216 

0.3B56 



1.4571 

1.8568 

0.6764 




1,6277 

2.8185 

1.0487 
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ARGENTUM Ag 


Solubility of Silver Acetate in Aqueous Solutions of Nitric Acid at 25°. 


Normality of 
Aq. HN63: 

(Hill and Simmons, 1909.) 

Per cent HNOa in of 

Gnvs. AgCsHjOa 

Solvent. 

Sat. Sol. 

per Liter Sat. Sol. 

0 

0 

1.005 

II.13 

0.50 

3.096 

1.072 

85-31 

I 

6.128 

I .140 

161.9 

2 

11-757 

1.267 

307-4 

4.02 

22.386 

1.470 

549-3 

S03 

27.328 

1.561 

656 

6.44 

33-813 

:n for the solubility c 

1.670 

792.2 

Results are also give 

►f AgC2H80j+AgN0s in Aq. HNOa at 25®. 


Solubility of Silver Acetate, in Aque-ous Solutions of Acetic Acid at 25®. 

(Knox ami Will, 1019 .) 

Saturation was secured by constant agitation in a thermostat. 


Gm. 

Gms. 

Gm. 

Gms. 

Gill. 

Gms. 

cquiT. CHjCOOlI 

CIIaCOGAa: 

equlv. CHjCOOff 

crijcoo As 

equiv. CHaCOOir 

Clfa COO As 

per liter. 

per liter. 

per liter. 

per liter. 

per liter. 

per liter. 

0.0 

11. i 3 

5-99 

8.72 

12.32 

5 33 

I .00 

10.73 

6.80 

8.29 


4.96 

2.00 

10.32 

8.01 

7.73 

13.97 

4.29 

2.98 

9 - 9 ^ 

8-97 

7 . 3 i 

>4-98 

3.43 

4.19 

9.52 

996 

6.78 

15.9.3 

2.48 

4 . 9 « 

9-19 

11.02 

6 .i 5 

1 7.28 

1.09 


100 gms. sat. solution of silver acetate in acetic acid contain 0.094 gm, CII 3 CO 0 Ag 
at 76® and 0.204 at Il5®. (Kendall and Adler, 1021.) 

Solubility op Silvbr Acetate in Aqueous Solutions 

OF H^xhyl Alcohol at 25®. CH 

(.MacDougalX and Bartscn, IdSe.) 


Wt. Percent 
CpHsOH in 
Solvent 

or 

Sat. Sol. 

MOiea AgCHsCOO 
per liter 

Sat. Sol. 

Wn. Percent 
CoHrOH in 
solvent 

or 

Set. Sol. 

Moles AgC%COO 
per liter 
Sat. Sol. 

5.0 

0.9955 

0.0577 

25.06 

0.9616 

0.0294 

7.62 

0.9898 

0.0523 

29.82 

0.9530 

0.0251 

9.0 

0.9882 

0.0506 

30.05 

0.9926 

0.0249 

15.03 

0.9784 

0.0413 

40.27 

0.9323 

0.0180 

19.96 

0.9696 

0.03 

50. 14 

0.9102 

0.0124 


Results are also given for the .solubility at 25® of silver acetate in 
approximately 10, 20 and 30 percent aqueous ethyl alcohol mixtures con¬ 
taining varying concentrations of KNOg, NaNOg, LiNOj, CalNOglj,, Sr(N 0 g)g 
and BalNOglg. 

Solubility op Silver Acetate in Aqueous Solutions 
OF Acetone at 25®. 

frtacDougail and Larson, 1337.) 


Wt. Percent 
(CH3)eC0 in 
Solvent 

Sat. Sol. 

Moles AgCHsCOO 
per liter 

Sat. Sol. 

Wt. Percent 
(CHslgCO In 
Solvent 

of 

Sat. Sol. 

Moles AgCH.,COO 
per liter 
Sac. Sol. 

•9.27 

0.9920 

0.0516 

20.03 

0.9740 

0.0322 

9.81 

0.9910 

0.0499 

20.50 

0.9724 

0.0319 

10.35 

0.990n 

0.0481 

28.25 

0.9592 

0,0214 

18.83 

0.9758 

0.0324 

29.23 

0.9584 

0.0213 

19.48 

0.9748 

0.0323 

30.02 

0.9564 

0.0213 


Results are also given for the solubility at 25® of silver acetate in 
approximately 10, 20 and 30 percent aqueous acetone mixtures containing 
varying concentrations of KNOg, NaNOg, SrlMOglg and CalNOglg^. 



Ag ARGENTUM 

SILVER ACETATE 


l8 


AgCHgCOO. 

Solubility of Silver Acetate 
Compounds at 25° 


Aqueous 
Solution of: 


Gras. Gms. 
Compound AgCjHsOs 


IN Aqueous Solutions of Several 

(Armstrong and Eyre, 1913.) 


Water 

Acetaldehyde 

Paraldehyde 

<( 

Isobutyl Alcohol 


per 
1000 Gms. 
H2O. 

O 

II 

II 

33 

66.4 


per 1000 
Gms. 
Sat. Sol. 

II .08 
10.13 
8.92 
9.16 

7.55 


Aqueous 
Solution of: 

Propyl Alcohol 

n it 

Glycerol 

Glycol 


Gms. 

Compound 

per 

1000 Gms. 

H2O. 

15 

60 


9 

15 

62. 


21 

5 

I 


Gms. 

AgCjHjOj 
per 1000 
Gms. 
Sat. Sol. 

9.88 

8.03 

8.66 

10.86 

8.44 


S'"- at o». (Ja«der 


AgCHgCICOO. 

16. 9». (Arrhe^iur^,”!?'"'’ ' 2-97 B">s. AgCll^ClCOO at 


Solubility of Silver Mono Chlor Acetate at i6 o“ 
Aqueous Solutions of: ^ 

Silver ^trate. Sodium Chlor Acetate. 


IN 


Gm.s. 
AgNOs 
per Liter. 

0.0 
9.6 
17 O 


0 ms. 

CH 2 CIC 00 Ag 
per Liter. 

12.97 
10.OC 
7-55 


Gm.s. 

CH2ClC00Na 

per Liter. 
0.0 
3-88 
7-77 

75-53 

31-07 

58.26 


Gms. 

CHiClCOOAg 
per Liter. 

12.97 

10 .OC 

8.16 
6.02 
4.19 
3.26 


SoLitBiLiTY OF Silver Mono Culor Acetate in Aqueous 
Solutions of Barium Nitrate at 25^ 

(MacDougaii and Rehner. jr., 1934.) 


d^ Of 

Sat. Sol. 

^oLes per looo gms. H„o 


Moles per IQOO gms. Hj >0 
BafNOj}^ AgCHgCiCOO ' 

Ba(N03)^ 

AgCHj,CiCOO^ 

Sac. Sol. 

1.0097 

1.0100 

1.01iq 

1.0136 

1.0207 

0.0 

0.00493 

0.00987 

0.01990 

0.05000 

0.07832 

0.07995 

0.08180 

0.08340 

0.08878 

1.0319 

1*0535 

1.0739 

3.0846 

1.0922 

0.09916 0.09493 

0.2001 0.1035 

0.2980 0.1099 

0.3501 0.1131 

0.3871 0.1151 


gms. Liquid sulfur die 
(Jander and Wickert, 1936.) 
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ARGENTUM Ag 


SILVER Monochlor ACETATE AgCIIgCICOO 

Solubility of Silver Mokochlor Acetate in Aqueous Solutions 
OF Nitrates at 25°. 

(MacDougall and Rehner, Jr., 1934 .) 


In Aqueous Llthliun Nitrate In Aqueous Sodium Nitrate 



Moles per 1000 

gms. H?(j 

*^25 of 

Moles per 1000 

gras. Hpo 

Sat. Sol. 

' LINO 3 

AgCh?CiCOO' 

Sat. Sol. 

' NaNOg; 

AgC.HgCiCOO^ 

1.0123 

0.05039 

0.08199 

1.0125 

0.04979 

0.08004 

1.0191 

0.2001 

0.09026 

1.0219 

0.199^1 

0.08923 

1.0277 

0.4004 

0.09772 

1.0334 

0.3990 

0.09617 

1 .09^10 

0.8081 

0.1081 

1.0555 

0.7975 

0.1059 

1.0696 

1.5025 

0.1186 

1.0907 

1.4930 

0.1170 

1.1210 

2.9908 

0.1436 

1.1583 

2.9847 

0.1320 

1 .3079 

6.0071 

0.1648 

1.3798 

9.9368 

0.1568 

In 

Aqueous Potassium Nitrate 

In Aqueous Calcium Nitrate 

d - of 

Moles per 1000 

gms. H 20 

^25 

lOOOMoles per I 5 QO 

gms. Hpo 

Sat. Sol. 

^ lInoJ 

A^CHoOiCOoX 

Sat. Sol. 

' Ca(N03)?* *Agj^H;:!eiCOO ^ 

1.0127 

0.05005 

0.08306 

1.0102 

0.00^199 

0.08118 

1 .0229 

0.1999 

0.09112 

1.0127 

0.01996 

0.08503 

1.0353 

0.3971 

0.09825 

1 .0363 

0.1996 

0.1063 

1.0593 

0.7980 

0.1087 

1.0611 

0.3985 

0.1208 

1.0851 

1.2464 

0..1183 

1 . 1066 

0.7958 

0.1412 

1.1244 

1.9923 

0.1316 

1.1782 

1.4916 

f).l728 

1.1728 

2.9960 

0.1440 

i.3786 

3.9871 

0.2550 

In 

Aqueous Strontium Nitrate 

In Aqueous Lanthanum Nitrate 

c. 

0 

Moles per 10(^ 

ems. Hpo 

dgs of 

Moles per 1^00 

gms. Hpo 

Sat. Soi- 

/ Sr(N 03 ) 2 

AgCH^ClCOoA 

Sat. Sol. 

f La(N 03)3 

Ag 2 CH?ClC 0 C> 

1.0100 

0.004978 

0.08139 

1.0103 

0.001431 

0.8211 

1.0133 

0.01988 

0.08466 

1.0129 

0.008374 

0.08680 

1.0279 

0.09998 

0.09524 

1.0268 

0.05047 

0.1080 

1.0452 

0.1989 

0.1044 

1.0752 

0.2113 

0.1569 

1.0786 

0.3992 

0.1175 

1.1226 

0.3908 

0.1879 

1.1103 

0.6008 

0.1274 

1.2098 

0.7371 

0.2441 

1.1407 

0.7993 

Q.I362 

1.3149 

1 .2013 

0 . 3 l 6 q 

i .2394 

1.4977 

0.1606 

1.4465 

1.8568 

0.4237 

1.4180 

2.9985 

0.1975 

1.6080 

2.8185 

0.5939 

Solubility of Silver Monochloro 

Acetate in 

Nitric Acid at 25^. 



(Hill and Simmons, 1909.) 




Normality 

Gras. HNO3 

/f nf 

Gms. 



of Aq. 

per loo Gms. 

Sat. Sol. 

AgC2H2Cl02 



HNOj. 

Solvent. 


per Liter. 



0 

C 

1.0095 

15.18 



0.25 

I 564 

I .0426 

50-33 



0.50 

3.096 

I. 0791 

91.83 



I 

6.128 

I -1473 

167.3 



2 

11-757 

1.2716 

310.8 



4 

22.277 

1.4749 

549-1 



5 

27.185 

1-5673 

659.2 



CH 



ARGENTUM 


30 


SILVER Dipropyl ACETATE AgGHioOj. 
loo gms. H2O dissolve 0.123 gm. AgCgHisOa at 11.7®, and 0.190 gm. at 72®. 

(Fttrth, 1888.) 

SILVER Methyl Ethyl ACETATE Ag.CH,.CHjCH(CH3)COO. 

SILVER Diethyl ACETATE Ag[(CjHs)jCH.COO]. 

SILVER Trimethyl ACETATE Ag(CH,),CCOO.* 

Solubility of Each in Water. 

(Sedlitzky, 1887; Keppish, 1888; Stiassny, 1891.) 


r. 

Gms. per loo Gms. HjO. 

t“. 

Gms. per loo Gms. HaO. 


Ag.CjHA. 

AgCeHuCX. AgCsHA.* 


AgCsHaOj. 

AgC.H,A. 

AgCsHA-* 

0 

I.II 2 

0402 1.10 

50 

1.602 

0-536 

1.47 

10 

1.126 

0,413 1.15 

60 

1.827 

0-585 

1-57 

m 

1.182 

0.432 1.22 

70 

2.093 

0.643 

1.68 

30 

1.280 

0.458 1.22 

80 

2.402 


1.80 


SIL 7 ER Pfeeayl ACETATE AgC.HeCiiXO) 

o 5 Z 

100 cc. sal. solution in water contain 0.352 Ag .CgHXlIgCOO at 25®. 

oTTm<»% __ (Larson, 1927.) 

SILVER PROPIONATE C,HiC(X)Ag. 

Solubility in Water. 

(Raupenstraudi, 1885; Arrhenius, 1893; Goldschmidt, 1898.) 

... 

10 I'JI 8.36(8.48) 50 13.3s 

8.36(A) 30 9.93(9.70) 80 30.30 

too cc. sat. solution in 11^,0 contain 0.9 gm. AgCj,H^COO at 25°. 

(Larson, 1927.) 

100 cc. sat. solution in li^O contain 1.353 gm. AgCj^H^COO at 50®. 

IFuhner, 1924.) 


11 uiiiici , 19:24 . t 

Solubility of Silver Propionate in Aqueous Solutions of: 

(Arrhenius.) 

saver Nitrate at 19.7". Sodium Propionate at l8.2». 

~ Mob, per Uter. Gms. per Liter. 

O 04 n ‘-H.O.Na. C,H. 0 ,Ai. QH.O.N.'T'cIint 

, O _ 0.0463 o 8.3 


C,HAAg: 

AgNO,. 

CsHiOjAg. 

0.0471 

0 

8.519 

0.0415 

2.289 

7-511 

0.0379 

4-577 

6.86 

0.0307 

9-059 

5-556 

0.0222 

16.997 

4-019 


CjHjOjNa. L'aHjOaAg, 


0.0167 0.0393 
0.0333 0.0345 
0.0667 0.0258 
0-^333 0.0191 

0.2667 0.0131 
0.5000 o.oioi 


o 

1,607 
3-215 
6.429 
12.859 
25.718 
48.77 


8.362 
7.114 
6.244 
4.670 

3 456 

2-371 

1.828 


‘•oo t.ti 4'®^ 7.6o 8 . 5 G ‘4.96' 

l, 5 :S 


Gms. 

CjHsCOOAg 
per liter. 


Gm, equiv. 
CjHsCOOII 
per liter. 


Cm». 

CJLCOO.tg 
per llier. 

4.96 

3.16 
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ARGEKTUM 


SILVER Acetal PROPIONATE (.LEVULINATE) Ag .CHgCCXilgCllgCOO. 


Solubility in Water. 

(Furcht and Lieben, 1909.) 


V. 

Gms. per 100 Gms. Sat. Solution. 

8 

/ - 

0-53^3 (white salt) 

0.5195 (yellow salt) 

9 

0.5166 

05372 

14-1S 

0.6078 

0.6448 

99.6 

3.49 

370 


SILVER BUTYRATE CsHrCGOAg. 


SILVER (Iso)BUTYRATE (CH3)2CHCOOAg. 


Solubility of Each Separately in Water. 


(Ooldschmlclt, 1000; Arrhenius, 1803; Raupenstrauch, 1885, Pdhner, 1924.) 


O 

10 

17.8 

18.8 
20 
25 


Gms. per 100 Gms. HjO- 


Butyrate. 

>-^ 

‘ Iso Butyrate. 


0-363 

0.796 

30 

0.419 

0.874 

40 

0.432 (A.) 

. . . 

50 

0.44s (A.) 

. . . 

60 

0.484 

0.961 (0.9986) 

70 


... (1.0442) 

80 


Gms. per 100 Gms. HjO. 

J l. 


Butyrate. 

Iso Butyrate. 

0.561 

I .060 (1.IO22) 

0.647 

1.176 (R.) 

0.742 

1-313 

0.848 


0.964 

1.670 

1.14 

1.898 


Solubility of Silver Butyrate in Aq, Solutions of Silver Acetate, 
Silver Nitrate and of Sodium Butyrate. 

(Arrhenius, 1893.) 

In Silver Acetate at 17.8®. In Silver Nitrate at i8.8®. 


G. Mols. 

per Liter. * 

Grams per Liter. 

G. Mols. jper Liter. 

Grams per Liter. 

(UI3 

COOAg. 

C3H7 

COOAg. 

CH3 

COO.\g. 

C3H7 

COOAg. 

AgNOa. 

C3H7 

COOAg. 

AgNOa. 

CsHr 

COOAg. 

0 0 

0.0221 

0.0 

4-32 

0.0 

0.0228 

0 .0 

4-445 

0 .0270 

0.0139 

4-51 

2.71 

0.0667 

0.0078 

11*33 

1.521 

0 .0506 

0.0103 

8-45 

2 .01 

0.100 

0.0062 

17 .00 

1.209 



In Sodium Bu‘ 

tyrate at 18.2®. 



G. Mols. per Liter. 

Grams per Liter. 

G. Mols. per Liter. 

Grams per liter. 

■ C3H7 

C3H7 

C3H7 

CsHt 

C3H7 

CsHt 

C3H7 

CaHr 

COONa. 

COOAg. 

COONa. 

COOAg. 

COONa. 

COOAg. 

COONa. 

COOAg. 

0.0 

0.0224 

0 .0 

4-363 

0.0658 

0.0091 

7.24 

1-774 

0.0066 

0.0199 

0-73 

3.881 

0-1315 

0.0060 

14.47 

1.170 

0.0164 

0.0169 

1.81 

3-296 

0.263 

0.0040 

28 .'96 

0.780 

0.0329 

O.OI3I 

3.62 

2-SSS 

0-493 

0 0027 

54.28 

0.526 


SILVER FUMARATE 

100 gms H2 0 dissolve o.oi 3 gm. silver fumarate at 3 oo. (Weiss and Downs, loas. 1 
SILVER MALEATE G4lI.>04Ag^ 

100 gms. Hg 0 dissolve 0.12 gm. silver maleate at 3 o®. (Weiss and Downs, 1923.) 
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SILVER MALATE QHAAgj. 

loo gjns. HjO dissolve 0.0119 gms. at 18°. and 0.1216 gm. at 25°. 

(Partheil and Hiibner, 1903. 


SILVER TARTRATE GHiOjAgi. 

100 gms. H5O dissolve 0.2012 gm. CiH«0«Ags at 18“, and 0.2031 gm. at 25°. 

(Partheil and Hiibner, 1903.) 


Solubility of Silver Tartrate in Water and in Aqueous Solutions of 
Boric Acid at 18®. (Kolthoff, 1926.) 

Normality of sat. sol. Gm.s. 

Solvent. in Ag ions. per liter. 

Water... 0.0086 1.42 

Aq|. 0.1 mol. II3BO3.. 0.00148 (?) 2.45 (?) 

^ 0.5 )) » . 0.0414 6.87 

The above grram quantities were calculated by multiplying the normality oi 
Ag ions by one-half the molecular weight of silver tartrate. 


SILVER SUCCINATE CAH404Ag2. 

100 gms. H2O dissolve 0,0176 gm. at 18®, and 0.0199 gm. at 25®. 

(Partheil and Hiibner, 1903.) 


SILVER pMethyl ADIPATE (Neutral Salt). 

100 cc. sat. solution of silver p methyl adipate in water coittain 0.12 gm. of the 
compound at 20®. (Meurisse.) 


SILVER VALERATES AgCtH,Oj. 

Normal Valerate, CHj(CHj),.COOAg. Iso Valerate, CH,.CH(CH 3 )sCHjCOOAg. 

Solubility of Each Separately in Water. 

(Forth, 1888; Sedlitzkyj 1887.) 



Gms. per 109 Gms. H2O. 


Gms. per 100 Gm.s. H2O. 

¥ . 

Normal V, 

Iso v: 

t®. 

Normal V. 

IsoV. 

0 

0.229 

0.177 

SO 

0.474 

0.360 

10 

0.259 

0 . 2 II 

60 

0-552 

0.401 

20 

0.300 

0246 

70 

0.636 

0-443 

30 

0-349 

0.283 

80 


0;486 

40 

0.408 

0-321 




lOO gms. 

H2O dissolve 0. 

73 gni. silver valerate 

at 20®. 

(Markwald, 1899.) 

100 cc. sat. aq. solution contains 0.71 gm. 

dextro silver valerate at 15°. 


(Tavemc, 1900.) 

100 gms. HjO dissolve 0.476 gras, n CH^ICHgljCOOAg at 50®. 

(Fiihner, 1924.) 
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ARGENTUM Ag 

Solubility of Silver Valerate in Aqueous Solutions of Silver 
Acetate, Silver Nitrate and of Sodium Valerate. 

(Arrhenius, 1893.) 


In Silver Acetate at 17.8°. In Silver Nitrate at 16.5°. 


Mols. per Liter. 

Gms. per Liter. 

Mols. per Liter. 

Gms. per Liter. 

C^HaOiAg. 

CsHgOjAg. 

QHAAg. CbHAA^ 

AgNOs. CsHaQiAg. 

AgNOs. 

CsHgO'iAg. 

0 

0.0094 

0 1.96 

0 0.0094 

0 

1.96 

0,0067 

0.0070 

I.I3 1.46 

0.0067 0.0068 

I.14 

1.42 

0.0135 

0.0057 

2.27 I.19 

0.0133 0.0051 

2.29 

1.07 

0.0270 

0.0037 

4.54 0.77 

0.0267 0.0031 

4.58 

0.6s 

0.0505 

0.00265 

8.48 0.55 

O.IOOO 0.0012 

i 7 ‘ 

0.25 



In Sodium Valerate at 18.6°. 




Mols. per Liter. 

Gms. per Liter. 




CfiHgOsAg. 

UKyjaNa. 

C'sHgOoAg. 



0 

0.0095 

0 

1.986 



0.0175 

0,0047 

2.17 

0.982 



0.0349 

0.0030 

4-32 

0.627 



0.0698 

0.0018 

8.6s 

0.376 



0.1395 

0.0015 

17.31 

0.313 



SILVER CAPROATES Ag(C6Hii02). (Silver hexanoates) 
Solubility of Each Separately in Water. 

(Keppish, 1888; Stiassny, 1891; Kulisch, 1893; K6nig, 1894; Altschul, 1896.) 


Results in terms of gnis. salt per 100 gms. H2O. 



Normal Caproatc 

2 Methyl Pentan 
4 Add 

Methyl 3 Pentan 4 Methyl Pentan 

Add 4 4 Add 

t®. 

CH 3 (CH 2 ) 4 COOAg. 

CH3.CH.CH3 

.(CH2)2COOAg. 

CHa.CJ-Is CH 3 (CH 2 ) 2 CH(CH 3 ) 

.CHCH3CH2COOAg. -COOAg. 

0 

0.076 

(a*) 0.078 (Keppish) 0.l68(K6nig) 0.880 

(Kulish) 0.510 (Stiassny) 

10 

0.085 

0 .089 

0.162 

0.858 

0.528 

20 

o.ioo 

0 . 107 

0.163 

0.849 

0550 

30 

0.123 

0.I3I 

0.170 

0.854 

0-574 

40 

0.154 

0.161 

0.183 

0.871 

0.602 

50 

0.193 

0.198 

0.203 

0.902 

0.632 

60 

0.240 

0.243 

0.229 

0946 

0.666 

70 

0.295 

0.288 

0.263 

1.003 

0.702 

80 

0-354 


0300 

1073 

0.742 

90 



0-347 

1157 


100 

gms, HgO 

dissolve 0.193 

gm. n silver caproate, 

Ag COO , at 50' 

(Fulmer, 192/1 


SILVER CITRATE CsHsOyAga. 

100 gms. H2O dissolve 0.0277 gm. CeHsOyAga at 18°, and 0.0284 gm. at 25°. 

(Partheil and Hiibner, 1903-) 


SILVER Mitroso PHENYL HYDROXYLAMINE . Ag [C^Hg .N( N 0)03 . 

The solubility in water of the precipitated silver salt of nitroso 
phenyitiydroxylamine obtained by adding a solution of "ciipferron"* 
(NO)b.NIl^), to a solution of a soluble silver salt, was determined at 
iH° by potentiomeTric and contliictometric methods. The results showerl 
1.4.10'® gm. atoms Ag per liter, eiuivaient to 0.150 gm. Ag CgHgN(N 0)0 
(Pinkns and Martin, 1927.) 




ARGENTUM 34 

SILVER BENZOATE AgCCjHjCOOH. 

SoiiiBiiiTy OF Silver Benzoate in Water 



Gta. Mol. 

Oaa. 


t® 

AgCCeH.sCcxg 

AgCCeHsCoo] 

AutPorlty 


per liter 

per liter 


14.5 

— 

1.763 

(Holieman, 1893.) 

iS.o 

0.01038 

2^375 

(Larson and AdeL, 1931.) 

20.0 


2.17 

(Kphriam and Pfister, 1925 

25.0 

0.01144 

2.61 

(Noyes and Schwartz, 1898. 

25.0 

0.01162 

2.66 

(Koithoff and’ Bosch, 1932. 


SOLVBILITY OF SILVER BENZOATE AT 25“ IN AqUEOHS SOLUTIONS OK: 
(Noyes and Schwnartz, 189 B.) 

Nitric Acid Chloracetic Acid 


Gms. Mols. per Liter. Gms. per Liter. Gms. Mols. per Liter. Gms. per Liter. 

- - ' ■ --_A_-_A- 


HNO3. 

CO^. 

HNO,. 

C,H, 

COOAg. 

^ <- 

CH, 

CICOOH. 

CjfJs 

COOAg. 

CH, 

cicoOh. 

CaHa 

COOAg. 

0 

0.01144 

0 

2 .607 

0 

O.OII44 

0 

2.607 

0.004435 

0.01395 

0.280 

3-195 

0.00394 

0.01385 

0 - 37 J 

3.172 

0.00887 

0.01698 

0-559 

3-889 

0.00787 

0.01612 

0.744 

3.691 

0.00892 

0.01715 

0.562 

3.926 

0.01574 

0.02093 

1.487 

4.792 

0.01774 

o-023 24 

1.118 

5.321 





0.02674 

0.03071 

1.686 

7.031 





One liter of cold alcohol dissolves 0.169 giii. CeHjCOOAc:; one liter of boiling 

alcohol dissolves 0.465 gm. 




(Licbermaim, 1902.) 


Solubility at i8® of Silver Benzoate in Aqueous Solutions ok: 

(Ur.son and Aden, 19 S 1 .> 


Sodium Nitrate 

Cta. Mols^ per liter 
NaNOg Ag CgHsCOO ' 

0.0 0.01038 

o.io 0.01215 
0.30 0.01351 

0.50 0,01422 

1.00 0.01523 

2.00 0.01624 

3.00 0.01610 


Potassium Nitrate 


Ota, Mols. per liter 


KNOjj 

Ag CgH^COO ' 

0.05 

0.01172 

0.10 

0.01221 

0.30 

0.01363 

0.50 

0.0142M 

0.80 

0.01476 

1.00 

0.01507 

2.00 

0.01593 

3.00 

0.01576 


Barium Nitrate 

Ghi. Mols. per liter 
^Ba(N03)2 AgCgHgCOO' 

0.0 0.01038 

0.06 0.01214 

0.08 0.01235 

0.125 0.01306 

0.160 0.01323 

0.20 0.01366 


Sodium Acetate 

dm. Mols. per liter 
'Na CHgCOO Ag CgHgCOO ' 

0.0 0.01038 

0.0099 0.01055 
0.0496 0.01196 
0.0992 0.01303 
0.2974 0.01608 
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FERROUS SULFITE FeSOg.sHgO 

Equilibrium in the.System Ferrous Oxide, Sulfur 
Dioxide and Water at 15° and at 25®. 

(Terres and Ruhl, 1934.) 

The determinations were made by the syrrthetic method. The authors 
give a diagram in the present paper but the numerical results are pub¬ 
lished only in their report in Beihefte zu den Zeitschriften des Vereine 
deiitscher Chemiker No. 8 193a - Verlag chemie Berlin W 35 Cornelius str 
3. Estimating from the small diagram the following approximate values 
were obtained. 


Results at 

15° 


Results at 

25 “ 


Mol. percent^ln 

sac. sol 

. Solid 

Mol. )>«rcent ^1 

n sac. 

sol. Solid 

' FeO 

“2 

Phase 

* FeO 


' Phase 

0.5 

0.3 

FeSOg-SHgOC?) 

0.5 

0.75 

FeSO,.5HgO 

1.0 

0.6 

" 

I.O 

1.3 

H ^ 

2.0 

1 .2 

M 

I.S 

1.6 

II 

2.5 

1 .4 

•• ^ FelHSOgl 

lg(?) i.9 

2.0 

" •♦■FelHSOjU?) 

2.4 

2.0 

FeiHSOjlgi?) 

1.5 

2.9 

FelHSOglgl?) 

2.2 

3.5 


1.25 

4.0 


2.3 

5.0 

II 

1.5 

5.9 

II 

2.6 

7.0 

" 

2.0 

7.6 

" 

3.0 

8.1 

, 41 

2.3 

8.3 

II 


The mixtures separated into two liquid layers at concentrations of SOg 
between 8.5 and 93 Mol. percent. 

mON SULFATE (Ferrous) FeSOi.yH.O. 


Solubility of Ferrous Sulfaie in Water. (Fracnckcl, 1907.) 



Gms. FCSO4 
per 100 

Solid Phase. 

t“. 

Gms. 

FeSO^ per 100 

Solid Phase. 

— 0.172 

Gms.H.O. 

1.0156 

Ice 

45.18 

Gms. HoO. 

44.32 

FeS 04 . 7 H 20 

-0.566 

4.2852 


50.21 

48.60 


— 1.063 

8.7054 


52 

50.20 

“ 

-1.511 

12.713 


54 03 

52.07 

a 

-1.771 

14.511 

“ 

56-56 

tr. 1,1.54.58 

“ +FeS04.4H20 

— I. 82 F.utec 

I 7-53 

Tce+FeSO4.7Ho0 

60.01 

54-95 

FeS04.4Ha0 

0 

15-65 

FeSO^.TH^O 

65 

55-59 

“ unstable 

+ 10 

20.51 


70.04 

56.08 

“ “ 

^ 5*25 

23.86 


64.8 tr. pt- . . . FeS04.4H.>0+FeS04.H2 

20.13 

26.56 

“ 

68 .02 

52-31 

leSO^.HaO 

25.02 

29.60 


77 

45-90 

“ 

30.03 

32.93 


80.41 

43-58 

“ 

35-07 

36.87 


85.02 

40.46 


40.05 

40.20 

U 

90.13 

37-27 



die.c of sat. sol. = I.219] (Greenish and Smith, 1903.) 

Solubility of Ferrous Sulfate in Water. 

( Agdc and Barkholt, 192 G.) 

Gms. Fo SO 4.7 ILO Gms. Fc SO, .7 H.. 0 


t"- 

d of sat. sol. 

per 100 gm.s. sal. sol. 

t” 

tl of sat. sol. 

per too gms. s; 

I- 0 . . . 

1. 140 

25 . 25 

34.0... 

r. 312 

48.65 

9-6... 

... 1.178 

3 r .32 

43.0 .. 

1.363 

55 '. 01 

21.0... 

... 1.233 

39.02 

54.0. . 

1.432 

63.18 

26.0.. 

... 1 . 2.55 

42.08 

80.0... 

... 1.367 

55.49 
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Solubility op Fbrric Sulfate in Aqueous Solutions 
OF Ferrous Sulfate at 25° and at 50°. 

(Caaeron, 1936.) 

The mixtures were agitated for seven months. 

Results at 25® Results at 50° 


fltea. per 100 




FeSO^ *^*2(^)3 


0*38 

0.82 

1.36 

2*01 

2.61 

3.07 

5.30 

8.i6 

10.47 

15.23 

20.24 
22.50 


44.75 

44.15 

43.79 

43.32 

43.25 

42.60 
38.42 

36.60 
28.36 
16.64 

5.73 
1.36 


Exceas ' 

1.48 

1.93 

3.19 

2.98 

1.12 

1.56 

3.61 

1.90 

0.25 

0.04 

0.21 

0.63 


Solid 

Phase 


Qma. per 100 




B.F.S. 


+ FeS0^.7H20 


FCglSO^)g+ 


04 ^03(80^,3 


0.19 

0.67 

3.67 

6.18 

8.02 

10.55 

14.74 

19.40 

21.76 

27.88 

30.35 

31.99 


48.73 

46.54 

44 .50 

41.03 
38.87 

36.61 
32.94 
25.35 
19.8s 
9.67 
5.40 
2.79 


Excess' 

SO4. 

0.78 

2.59 

1.33 

3.16 

5.20 

2.50 

1.09 

0.95 

1.01 

0.22 

0.30 

0.67 


Solid 

Phase 


B.F.S. 


" + FeSO. 


.7H2O 


FeSO^.THgO 


B.F.S.= Basic Ferric Sulfate^ At concentrations of FeSO less than 
8.16 percent at 25° and 14.74 percent at 50° the nature of the solid 
phase IS uncertain. 


Solubility of Ferrous Sulfate in Aqueous Solutions of 
Sulfuric Acid at Various Temperatures. 


(Cameron, 1930 .) 


Gtas. per 100 

ans. per 100 


Oms. per lOO 

gms. sac. sol. Solid 

8 *8. sajf. sol. 

Solid 

gma. saj. sol. Solid 

KgSO^ FeSO^ ' 

HgSO^ FeSO^ 

Phase 

^ H.SO^ Peso, ‘ 

4 4 4 

Results at 0° 

Results at 25 

° Con. 

Results at 65° 

1.81 14,1 Fe7 

27.78 10.70 

Fe? -f 

Fei 1.82 34.24 Fe4 

4.10 13.8 " 

31.00 8.50 

Fei 

1.61 34*66 " 

8.45 11.10 " 

35.66 5.89 

ri 

3.29 32.57 Fe2 

15.56 8.93 " 

41.47 3.07 

II 

10.21 25.11 " 

17.76 7.67 " 

45.70 1.75 

II 

16.32 20.48 " 

25.98 4.80 " 

54.71 0.97 

II 

29.4*6 10.38 " 

32.50 3.99 

60.23 0.56 

II 

36.05 3.64 ” 

64.35 0.40 

II 

Results at 75° 

38.62 3.38 " Fei 

41.80 2.34 Fei 

Results at 55 

0 

0*43 31.46 Fe2 

53.2s 0.55 " 

6*3.60 0.28 " 

1*74 33.48 

Fe? 

3*45 28.00 " 

5.60 25.58 " 

Results at 25® 

2.43 32.76 

II 

8.71 22.60 " 

3.87 31*91 

Fei 

10.78 21.29 " 

1.13 22.88 Fe? 

5*93 29.20 

21.90 14.40 " 

7*73 26.87 

M 

27.72 11.26 " 

3.41 20.64 " 

11.44 24.34 


34*72 7.05 ” 

6.32 18.67 '' ■ 

22.26 15.42 

" 

^•37 16.79 " 

31*30 9.25 

II 

Fe? = PeS0^.7H„0 

Fe 4 - FeS0^4H^0 

Fe2 = FeS0^.2H^0 

13.00 15.56 " 

45*37 3.03 

II 

17.34 13*25 " 

56.49 1.01 

II 

24.54 11.23 ” 

69.20 o.6i 


Fei - FeSO^. 

The author also gives 

1 a review of 

the literature pertaining to the 

properties of ferrous sulfate, especially its solubility in presence 
Other salts. 










S 4 I FERRUM 

SoLUBiuTY OF Ferric Sulfate and of Ferrous Sulfate in Aq. 
Solutions of Sulfuric Acid at 25°. (Wirth, 1912-13.) 

Results for Ferric Sulfate. Results for Ferrous Sulfate. 

Solid Phase. 

FeS04.7H20 


Fe 


Normality of 
used Acid. 

Gms. per 

■ 100 Gms. Sat. 
Sol. 

Fe 203 

= FeaCSO,),."' 

2.25 

9.99 

25.02 

6.68s 

5.82 

14.58 

19.84 

0.02 

0.05 


Normality of 
used Acid. 

2.25 

10.2 

12.46 

15 15 

19.84 


Gms. per 100 Gms. Sat. 
Sol. 


FeoOa 

10 

5-414 

3.816 

2.11 

0.08 


FeSO,. 

19.03 

10.30 

7.26 

4-015 

0.1522 


FeS 04 .H 20 


Equilibrium in the System Ferric Oxide, Sulfuric Acid and Water at 25®. 

(Cameron and Robinson, 1907.) 

(Excess of freshly precipitated ferric hydroxide was added to ferric sulfate solu¬ 
tions ot varying concentrations and the mixtures constantly shaken for 4 months.) 
Gms. per loo Gms. 


djs of 
Sat. Sol. 

1.001 
I .011 

1-045 

I.I3I 
1.217 
1.440 


Sat: Sol. 


FeoOg. 

0.07 
0.62 
2.02 
6.18 
10.03 
15.90 
Equilibrium 


Solid 

Phase. 


i. per K 
Sat. S 


Sol. 


SO3. 

o.ii Solid Solution 
0.94 
2.65 
7.40 
11.84 
20.70 
in thb 


cc 

ic 


FeoOa- 

SO.V ' 

20 

48 

26 

18 

19 

77 

28 

93 

10 

87 

31 

35 

0 

16 

35 

96 

0. 

07 

41 

19 

I 

05 

42 

43 


Solid 

Phase. 


Fe203.4S03ioH20 


Systbm Ferric Oxide, Sulfuric 

(KoerKer anu Caidenwooa, 1938.) 


Acid and Water. 


SO 


Weighed samples were agitated in sealed glass bottles for various 
lengths of time and allowed to settle. The.liquid and solid were sepa¬ 
rated by filtration using a fritted glass filter. This required con- 
siderable time and the operation was conducted in the con.stant tempera¬ 
ture bath. Both the filtrates and the moist solids were analyzed. 
f^s. per too gws. aac, aol. Soila Oms. per 100 ana. aac. eol. 3 oiia 

^* 2^3 ^3 ^ ^ 80 ^ ' Phaae 


Results at io° 

2.76 4.12 SS 

7.32 12.59 

16.30 25.88 

2.23 i 6.19'> FegO,-*- 2./14SO, 

6*70 31.27/ 8.6sH 0 

0.0 37.23 SS 

0.4 45.00 " 

0.27 48.40 " 

0.41 50.10 " 

0,04 74.50 " 

Results at 15*^ 


12.46 

16.60 

14.61 

21.23 

15.70 

23.05 

16.63 

24.00 

17.61 

26.45 

16.10 

25.40 

15.86 

24.98 

14.47 

26.15 


SS 

K 

It 

f'e^OjOSOj-iSHgO 


Resiil ts 

at 15° 

(con. ) 

14.20 

28.25 


17.11 

31.01* 

" iBHjO 

18.75 

31.94* 

" 

17.75 

31 . 85 * 

M 

10.30 

30.90 

Pe 0 .4. ^(6S0 

7.25 

32.31 

'■ .19.2H25 

2.48 

35.23 

" 

0.80 

36,40 


0.01 

37.20 

II 

3.59 

30,60 

f'e^O .5.8450 

0.77 

34.80 

’■ .3 oH,0 ?® 

0.01 

37.20 


7.02 

29.39* 

*• 

0.98 

30.32* 


13.18 

32.84 

Fe^O . 3 . 350 ' 

10.04 

33.21 

" .lo.sH^O 

2.48 

35-23 

" 

0.80 

36.40 

It 

0.01 

<^.33 

" 

14.09 

33.80; 

II 

15.65 

42.27* 

" 


Supersaturateil, SS = Solid Solution 
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Equilibrium in the 
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System Ferric Oxide, Sulfuric Acid and Water 


(Appleby and Wilkes, 1922 .) 

Results at 


Results at 25 ®. 


Gins, per u>(> gms. 
_sat. sol. 


FcaOj. 

SOv 

Solid Phase. 

0.21 

40.64 

Fe 203 . 4 S 03 . 9 H .0 

0.91 

36.45 

» 

6.48 

52.43 

)> 

8.00 

31.85 

» 

9.63 

31.88 

))-f-Fc,0a-iS03.7lL0 

11.69 

3 o. 8 o 

Pe. 0 :,. 3 S 0 :,. 7 H. 3 O 

i 3.88 



17.48 

29.73 

» 

18.68 

29.64 

))4-Baslc .solid .solul. 

17.96 

•25.42 

Basic solid solutions 


17.71 

» 

n .60 

1 3 - 85 

» 

6-81 

7.60 



Gms. pci* 100 gras, 
.sal. sol._ 


F, 03 . 

so,. 

Solid Phase. 

0.27 

39-77 

Fe2O3.4SO3.9H2O 

0.71 

37. '22 

0 

*2. 38 

34.99 

» 

3.88 

33.20 

)) 

8.04 

32 .06 

Fe2 0 ;,. 3 S 0 ;,. 7 Hj 0 

10.55 

30.77 

)) 

1 3 .80 

3 ». 09 . 

» 

17.5*2 

■>.9.85. 

, 5 (Fe 2 03 . 3 S 03 ). 2 Fe 2 0: 

18. 56 

■>-9-98 

» 

19.98 

29-19 

Basic solid solutions 

19.78 

•->■ 7 -90 

)) 

iq .55 

'.>-5.99 

» 

i 5.53 

17.6*2 

)> 

i 3 . 5 r 

14.58 

» 

7 - 9 ^ 

8.19 

» 


Equilibrium in the System Ferric Oxide, Sulfuric Acid and Water 
AT 50 ® TO 200 ®. (Posnjak and Merwin, 1922 .) 

The authors give a critical discussion of previous work on this system. Their own 
determinations were made with the greatest possible accuracy. The identification 
of the solid phases was made both microscopically and analytically. Sealed tubes 
were used and at temperatures above 5 o® the tubes were heated by means of a 
resistance furnace within a steel bomb. The time required for equilibrium varied 
from 2 months at 5 o® to only a week or 10 days at the higher temperatures. 

Results for the Isotherm at 50®. 


Gms. per lOO gms. 
_sal. sol. 


FcO,.- 

so,. 

Solid Pliase. 

0 . i 4 

0.39 

Fe2 O3. H2 0 

0.39 

^^•79 

» 

0.90 

1.53 

» 

1.44 

2 . 3 o 

))-f- 3 Fe ,05 «SQ 3 . 9 H, 0 (?) 

2.55 

4.08 

3 Fco O3 .4 SO3.9 H2O 

5.71 

9-09 

» 

7-19 

H.19 

» 

15.43 

20.08 

» 

16.09 

*20.81 

)) 

17.96 

•22.96 

))-i-Fe, 03 . 2 S 0 ,.oITs 0 

20. i 3 

27.18 

Fe2O3.2SO3.5H2O 


Gms. per 100 gms.. 
_.sat. sol. 


Fe, 0 ,. 

bOg. 

Solid Pha.se. 

20.70 

28.40 

2Fe2 03 . 5 S 03 i 7 H 2 0 

16.78 

3o. 72 

))-+• F e, O3. IJ SO, . 7 

10.-26 

31.91 

Fe,Oa. 3 S 03 . 7 HiO 

8.56 

3 *2 .5 *2 

)) 

5.55 

33.96 

Fe2 0 3 ..4 S O3.9 H 2 0 

0.34 

4i. 18 

» 

0.10 

48.44 

» 

0.09^ 

55.34 

» 

0.07 

59.20 

Fe2O3.4SO3.3H2O 

0.08 

6 * 2.34 

» 

0.07 

75.37 

» 


Simite data for the 75®, no®, i 4 o® and 200® isotherms are given and also several 
determinations at i 3 o®, i 5 o° and 3oo®. 

The following supplementary determinations upon this system at 50® 
are given by Tunell and Posnjak, 1931, 


Vs 

*>s 

V' 

0.01 

0.10 

99.89 

1*95 

2.94 

95.11 

2.54 

3.57 

93.89 


Solid 

Phase 


Fe^Oj.HgO 

;; 4 3Fe8O3.4SO3.9H3O 

” 41 
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Equilibrium in the System Ferric Oxide, Sulfur 
Sulfur Trioxide and Water at 25°• 

(Bask.ervllle and Cameron, 1935 .) 

Many series of dererminations were made upon mixtures prepared in 
different ways and agitated for various Lengths of time. For periods 
of as long as a year. The limitinp members of the solid solutions ap-- 
peared to be ferric oxide on the one hand and on the other a compound 
approaching the composition FOgO^.2.5SO3 


d. of 

Gms. 

per 100 


0ms. per 100 0ms, 

per 100 


sat. 

gms. sa^. sol. 

Solid 

gms. sa^. 

sol. Solid 

Solid 

sol. 


SO3 

Phase 


SOj, 

SO3 ' 

Phase 

1.052 

2.45 

3.55 

ss 

15.1a 

29.14 i. 2 i .7 6.9P 

32.06 

1.4.9 

1.104 

4.86 

6.83 

" 

15.94 

28.88 " 4.70 

32.68 

" 

1.229 

9.86 

12.55 

II 

16.70 

28.00 " 2.03 

34.33 

II 

1.242 

10.19 

12.98 

II 

17.31 

27.45 '* 0.26 

38.72 

11 

1.328 

12.33 

18.17 

" 

18.21 

26.85 " 0.03 

56.79 

II 

1.397 

15.52 

19.21 

II 

19.06 

26.77 " 8.4 

31 . 8 * 

” + 1.3.8 

1 .500 

17.19 

23.96 

" 

16 «4 

28.2 " tb 3-9 10.34 

30.96 

1.3.8 

1.471 

16.67 

24.67 

II 

14.49 

28.28 1.3.9 8.94 

31.54 

II 

1.550 

19.08 

25.22 

II 

12.18 

28.88 " 14.7 

30.3* 

"+ 1.2.5.7 

1.590 

17.95 

28.95 

It 

11.06 

28.92 " 8.11 

31.88 

1.4.9 

— 20 .5 

• Metastable 

26.4 

1.2a 

9.31 

7.2 

29.64 " 7.96 

32.1 "+1.4.9 

31.86 

II 


1 . 24.7 * Fej.03.2.5SO3.7H2O; 1.3.9 = FegO3.3SO3.9H2O; 1.4,9 = FegOg. 
4S03..9fl20; 1.3.8 = “ Solid Solution 

Equiliijrium in the System Ferric Oxide-Sulfur Trioxide-Water at 25®. 

(Wirth ami Bakkc, 1914.) 


(The mixtures were shaken for 3-4 weeks.) 


Gms. per 100 Gms, 


Gms. per 

100 Gms. 


Sat._ 

Sol. 


Solid Phase. 

Sat. Sol. 


Solid Phase. 

■ Feab,. 

SO,. 


FcaOs- 

SO3. 



71 

■23 

not det. 

14.49 

31 

•45 

un.stable 

0.24 

56 

.84 


15*71 

31 

.88 

“ 


34 

i 

prob. Fe2(SO03.H2SO4.9H2O 

20.21 

31 

•30 


6-00 

( 

+Fe 2 (S 04 ) 3 .H 2 S 0 v 3 H 20 

9*39 



Fe2(.S04)3.H.,S04.8H20+ 

6.65 

32 

15 

FeoCSOJa.HaSO^.SHaO 

3 ^ 

• 54 j 

Fe 2 CS 04 ) 3 . 9 H 20 

9-39 

31 

54 

“ -j-Fe(S 04 ) 3 .H 2 S 04 . 3 H 20 

11.06 

29 

•43 

I'e2(S04)3.yH20 

12.03 

31 

51 

l'e(S04)3.H2S04.8H20 

13 - 8 ^ 

28 

•33 

“ 

13.27 

31 

84 

“ 

15-23 

27 

•92 


13.68 

31 

78 

unstable 

16.07 

27 

.98 

•* 


Results are also given for the two forms of yellow ferric sulfate (a copiapite and 

copiapite) also for ferric hydroxide and sulfate solutions. 

It was found that a saturated solution of Fe2(S04)a.H2S04.8H20 in abs. alcohol 
at 25° contained 8 gms. FeaOa -T 17.18 gms. SO3 (Ratio, i: 4.235) per 100 gms. sat. 
sol. 

The yellow ferric sulfate Fe2(S04)3.9H20 .is less soluble in alcohol. After 4 
weeks shaking at 25°, 100 gms. of the sat. solution in abs. alcohol contained 4.497 
gms. Fe 203 and 6.779 ^^3 (Ratio, 1:3.006). Thus the alcoholic solution, 

just as the aqueous, is considerably more acid than the solid i)hase with which it 
is in equilibrium. 

100 grams sat. solution in glycol contain 6 gms. FeS04 at ordinary temperature. 

(de Coninck.) 

100 gms. anhydrous hydrazine dissolve I gm. ferrous sulfate at room temp, 
with decomposition. (Welsh and Brodeison, 1915.) 
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Fe FERRUM 

Freezing-point data for mixtures of ferrous sulfate and lOO per cent sulfuiic 
acid are given by Kendall and Davidson, 1921. 

FERRIC SULFATE 

Solubility of Ferric Sulfate ik Aqueous Solutions of 
Potassium Sulfate at 25° and Vice Versa. 

(Cameron. 1936 .) 


Oms. per 100 g^a. sac. sol. 

Solid 

Ons. per 

100 gjns. sat. 

K^SO^ 

Fe2(S0^)3 ‘ 

Phase 



2.83 

27.8 

1.2.14 

11.7 

0.S5 

2. >4 

24.3 


12.2 

1.25* 

3*34 

3.38 

21 .8 

20.8 

II 

II 

12.5 

13.1 

1.53* 

1 .68* 

4.56 

13*1 

II 

13.7 

1.88* 

5*43 

11.2 

II 

11.9 

0.69 

5.32 

9.02 

II 

11.8 

0.31 

6.21 

6,04 

II 

11.5 

0.10 

S.u 

2.3s 

It 

11.3 

0.02 


Solid 

Phase 


1 . 2.14 






Probably points on a boundary curve of a four component system. 

1.2.14 = FCgtSO^ )2.2 Kj,S 0^ .14tl20 

The solutions contained a variable small excess of SO^ 


SO FERROUS Potassium SULFATE FeSO^.KgSO^.dHgO. 

Solubility in Water. (Tobicr. 1855.) 


r. 

Gms. KiFeCSOOa 
per 100 Gms. H2O. 

t“. 

Gms. KsFeCSOds 
per 100 Gms. H2O. 

0 

19.6 

35 

41 

10 

24-5 

40 

45 

14-5 

29.1 

55 

56 

16 

30-9 

65 

57-3 

25 

36.5 

70 

64.2 


FERROUS Potassium SULFATE FeK^^CSO^)2.6HgO. 

Solubility of Mixed Crystals of Iron Potassium Sulfate 
AND Zinc Potassium Sulfate in Water at 6®.8. (Haber-Chuwis, 192«.) 

Gras, per lOOO cc. sat. sol. . Mol. per cent 


f / Ilf .sat. si)l. 

FeRjlSO^la. 011,0. 

Zn Ks(S0v)j.«ir,0. 

KoKs(SO,)».fiIl 
in Solid Phase 

1.2067 

329.10 

0.00 

100.0 

1.1859 

275.03 

19*59 

*93.55 

1.1758 

246.80 

28.82 

90.08 

1.1606 

.203.22 

47-62. 

81.98 

1.1474 

173.59 

53.07 

76.98 

1.1339 

14^.76 

63.87 

69.45 

1.iao4 

119.46 

67.83 

() 4.29 

i.io85 

87.69 

72.46 

55.30 

1.0993 

68.10 

77*7^ 

47-22 

1.0795 

V 0,00 

113.62 

0.00 
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Solubility of Ferrous Sulfate im Aq. Solutions of Lithium Sulfate at 30°. 

AND Vice Versa. (Schreinemakers, 1910.) 


Gms. per 100 Gms. Sat. 5 k)l. 


Solid Phase. 


FeS04.7H20 


Gms. per 100 Gms. Sat. Sol. 


Solid Phase. 

Li2S04.Il20 


“ +Li2S04.H20 


Solubility op Fbrrous Sulpatb in Aqueous Solutions op Manganese 

SULPATE AND ViCE VERSA. 

(White. I97a,) 

Results at 0° Results at 25° 


Ghs, per 100 0ns. sat. aol. 


fins, per 100 gms. sat. sol. 


3.07 

12.55 

Fe.7HgOSS 

0.09 

23.09 

Fe.7H OSS 

5.83 

11.44 

II 

2.55 

21.41 

" 

10.66 

9.26 

II 

6.82 

18.94 

II 

16.52 

6.84 

II 

10.33 

16.62 

»' 

19.18 

5.69 

II 

13.57 

14.39 

II 

29.30 

1.25 

II 

24.96 

7.78, 

" 

31.28 

cn 

0 

n 

36.95 

1.82 

•' . 

31.84 

0.14 

M 

37.83 

38.29 

39.39 

1.33 

0.85 

0.33 

"-Mn.5H.OSS 

Mn.sHgOSS 

be.7H20SS = FeSO flepta hydrat 
Penta hydrate Solid Solution. 
ferric Ammonium sulfate (Alum) 

e Solid Solut 

(Nfl^)gF^(SO^) 

ion; Mn.5H 

4 "‘•"aO 

gOSS I MnSO^ 


100 cc. H2O dissolve ^.15 gms. anhydrous or 124.40 gms. hydrated salt at 
25 . bp. gr. of saturated solution at 15® = 1.203. (Locke, 1901.) 


SO 


FERROUS Ammonium SULFATE (NH^ ) ^Fel SO^ ) ^. 611^,0 
Solubility in W.vter. 

(Tobler; at 25®, Locke — Am. Ch. J.afciK, :|sg, '01.) 


^0 G. (N 7 l 4 ) 2 Fe(.S 04)2 
per 100 g. H2O. 

t°. 

G. (NH^) 2 Fe(S 04)2 
per 100 g. 

t®. 

0 CNrr4)2Fe(S04)2 

per 100 g. fi20. 

0 12.5 

25 

25 -0 (T) 

50 

40 

15 20.0 

25 

35 1 (L) 

70 

53 


40 

33 0 



Solubility of Aivumonillm Sulf.vte in Aqueous Solutions of Ferrous 
SULF.VTE at 30® AND ViCE VERSA. 

(Schreinemakers, 1910 a.) 


Gms. per loo Gms. Sat. 
Solution. 

Solid Phase. 

Gms, per loo Gms. Sat. 
Solution. 

Solid Phase. 

(NfL)oS 04 . 
44 27 

0 

(NH 4 ) 2 S 04 

(NH 4 ) 2 S 04 . 

8.90 

FeSO,. ■ 

17.64 

1.1.6 

43.88 

0.79 

(NH)S 0 +i.i .6 

6.44 

23-59 

(C 

34.24 

1.72 

1.1.6 

5-91 

25.24 I 

i- 6 +FeS 04 . 7 H 20 

19.64 

16.29 

5-70 

7-95 

a 

5-24 

0 

25.24 

24.90 

FeS 04 . 7 H 20 

iC 

II -45 

13-13 

iC 





I.I.6 = (NH 4 ) 2 S 04 .FcS 04 . 6 H 20 . 

Data for the quaternary system (NH.)jS04 + FeSO, + LiaSO. + H2O at to’ 
arc also given. 
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IRON Ammonium SULFATE (Ferrous) Fe (NH^), (SOijo.GHj0. 

Solubility of Mixed Crystals of Iron Ammonium Sulfate 
AND Zinc Ammonium Sulfate in Water. (Ostcrseuer, 1926 .) 


The two salts mix in all proportions. The influence of temperature upon the 
solubility is insignificant, in that the relation between the solubilities of the two 
salts does not change with increase of temperature. 



Results at 7 °. 



Results at 8 ®. 6 . 



Gras, per jooocc. sat. sol. 

Wt. per cent 
.. FeiNIIOsiSOO- 
.cIIjO in 


Gras, per jflOOcc. sat. sol. 

Wl. piM* eeiil 
PcINHjMSO,,) 
. 011,0 in 

c of 

Fo(NIL). ZnlNir,). 

r/ Of 

Fc(NHJ 3 


sat. sol. 

.(SO^la.HlIaO. .(SO^ls.OlIiO. Solid Phase. 

sat. sol. 

.(SOtja.ftlljO. 

.(S 04 )a.r.Hs 0 . 

Solid Phase. 

1 .' i 54 i 

^- 79-49 

100.0 

1.1578 

286.52 

0.00 

1 00.0 

1.1454 

236.84 ^ 8.99 

85.17 

1 .1452 

243.71 

2 4 .00 

87.12 

1.1392 

220.24 22.47 

76.57 

1.1366 

2 12.66 

34.99 

71.40 

1.1377 

181.49 

59*99 

1.i 3 o 4 

i 83 . i 3 

45.93 

56 .76 

I.I 2 o 3 

i 58 . 6 o 46.88 

49.52 

1. 11 84 

157.54 

54.60 

49*51 

1. iii 5 

I 25 ,20 62.89 

37.74 

1. n 21 

133.70 

63.35 

38.42 

1.io 5 i 

101.64 70.93 

29.51 

1.io 35 

103.70 

72.95 

27.46 

I ,og 65 

73.58 82.46 

18.19 

1.0963 

78.82 

81.59 

18 .63 

I .0912 

54.36 9‘2-H) 

i3.i8 

1.0891 

53.45 

95.04 

11.56 

1.0794 

0.00 125 .DO 

0.00 

I.0875 

27.65 

I 1 2 .25 

5.78 




1.0798 

0.00 

128.30 

0.00 

FERRIC 

SULFATE 






Solubility of 

Ferric Sulfate in Aqueous Solutions 



OF 

Ammonium Sulfate at 2 

50. 





(Cameron. 

1936 .) 




ana. per 100 gna. sat. sol. 

Solid 

Oma. per ICX) 

gRra. sat. sol. Solid 



Phasa 


Fe^ (80^)3 

^ Phase 


1.4 

44.5 

? 

11.7 

20.6 

1.1.24 


1.5 

44-2 

? 

14.8 

18.0 

11 


1.7 

44.4 1.1.: 

24 t ? 

17.3 

16.3 

" (NH. 


1.9 

43.1 1 

.1.24 

26.6 

9.0 



2.2 

39.2 

II 

40.8 

1.4 

II 


3.3 

32.8 

II 

44*2 

0.5 

M 


4.8 

28.7 

II 






1 . 1.24 = Peg (SO^)^.(NH^) 280^.241120 

The Solutions contained a variable small excess of SO^. 


ferrous sulfate 

Solubility of Ferrous Sulfate in Aqueous Solutions 
Sodium Sulfate .at 97® and Vice Versa. 

(Benrath and Benrath, 1929 . 


Oms, par 100 gna. sat. sol. Solid 
- /\ _ 


NagSO^ 

FeSO^ 

Phase 

0.0 

19.57 

FeSO,.H.O 

1.92 

18.47 

II * 

5.69 

16.12 

11 

14.15 

11.50 

" 

16.60 

10.48 

II 

19.22 

11.20 

" + 1.1.2 

19.72 

10.33 

1.1.2 

22.87 

7.32 

II 


Oms. per 100 gms. 

aat. sol 

Solid 

NSgSO^ 

FeSO^ 

Phase 

23.30 

6.68 

1 . 1.2 

24.91 

6.51 

" t 3.3 

25.99 

4.93 

1.3 

27.17 

3.94 

It 

28.81 

2.32 

II 

28.11 

2.35 

" + Na-SO, 

29.09 

1.46 

Na SO, 

30.50 

0.0 

ft ’ 


1 . 1.2 = FeS 0 ^.NajS 0 ^. 2 H^ 0 : 1.3 = FeSO^-sNa^SO^ 
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Solubility of Mixtures of Ferrous Sulphate FeS04.7H20 and 
Sodium Sulphate NaoSO^.ioHoO in Water. 

(Koppel — Z. physik. Chem. 52, 405, '05.) 


t®. 

Gms. per 100 Gms. 
Solution. 

Gms. per too Gms. 
H2O. 

Solid Phase. 

0 

FeS 04 . 

14-54 

Na 2 S 04 . 

4-93 

FeS 04 . 

18 .06 

Ka2S04. 
6.II 

FeS04.7H20 -4- Na 2 .S 04 .ioH 80 

iS -5 

17 

76 

11.32 

25-05 

15-97 

“ “ 

21.8 

16 

57 

1532 

24-34 

22.51 

FeNa 2 (S 04 ) 2 . 4 H 20 

24.92 

16 

21 

15-13 

23 .62 

2 2 .04 


35 

16 

35 

14.98 

23.91 

21.83 


40 

16 

37 

15.42 

24.01 

22 .62 

** 

18.8 

18 

13 

13-8 

26.63 

20.28 

FeNa 2 (S 04 ) 2 . 4 H 2 O + FeS 04 . 7 H 2 C 

23 

19 

5S 

12.5 

28.82 

18.4 

u 

27 

20 

97 ’ 


30-95 

16.64 

“ 

31 

22 

91 

9.71 

33-99 

14.41 

« u 

35 

23 

85 

9.26 

35-66 

13-85 

« 

40 

26 

32 

7-85 

39-98 

II .92 

u 

18.8 

18 

23 

14.83 

27.23 

22.16 

FeNa 2 (S 04 ) 2 . 4 H 20 + Na 2 S 04 .icH 20 

23 

13 

83 

18.04 

20.31 

26.48 

« 

28 

7 

66 

24.41 

II .28 

35-94 

U 41 

31 

4 

58 

29.50 

6-95 

44-75 

(4 if 

35 

4 

04 

30-49 

6.16 

46.38 

FeNa 2 S 044 H 2 (J> •+• NaaSO* 

40 

4 

10 

30.60 

6.27 

46.99 

*4 


GALLIUM HYDROXIDE GaiOHja. 


Solubility 

OF (rALLIUM HyDHOXIDE 

IN Aqueous 

Solutions 

OF Sodium 

Hydroxide at 18 - 20 ^. 

( Fricko and Bli 

moke, l!> 25 .) 

XoniiulUi 

Uiiis, Ga..O.| 

^ol‘^tutih 

(ims. (L-i.iU.i 

of a((. NaOII. 

par Hill cc. Mil. sol. of a<|. SaOlI, 

per Kill cr. ^al. mi 

(.39 

0.77 

1 1 .01 

7.12 

3.65 

•i. 0 I 

11.49 

5.98 

7.57 

4.24 

I -i. 68 

4.28 

9.61 

7.01 

12.75 

4 . 65 

10.34 

q.o-i 

15.24. 

2.94. 

10.37 

8 .H 3 

1 5 . 37 

2 .26 


GALLIUM SELENATE Ga.,('SeOv)3 ). 

An excess of air (Irictl gallium sclcnate was added to water and the mixture 
kept at for 6 hours. Constant shaking is not mentioned. Samples of the 
clear supernatant solution were vveiglied and I heir content of gallium determined 
by the sodium sulfite rnetliod. 

100 gms. of the saturated solution contained ii.o 5 gms. (ia2G3 at v. 5 ^. 

( Doiinis mid I'.HH. 


GALLIUM Ammonium SULFATE (Alum) GaNH^ (SO^ )2i2H20. 

lOM cc. sal. solution in water contain .T0.S4 gms. NlCGa(SO^).j. I'j O at 

» » n i) f)o"/„ aleoliul » 0.0217 ’’ 

» )) )) » 70‘7(1 '* 0.0087.*) )) )) » 

)» » » » a niixl. ol'i).') ee, of 11.^0 -I So ee. of C._, II.,OH jS e('.. eonc. H 2 SCt 4 

contain 0 . ifira gms. NH^ (la ( SO^)... at 25®. (Dennis and Bridgman, 1018.] 


SO 
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BrO 


CH 


COO 


GADOLINIUM BROMATE Gd (BrOg Ij. gll^O 

Solubility op Gadolinium Bi^c^jatb in Water. 

(James, Fogg, Mcjiitlre, Evans and Donovan, 1927 .) 



Oms. 0d(Br0g)g.9H20 Solid 

per 100 0fna. H^O Phase 

t® 

Gms. Od(BrOj)3.9H20 Solid 

per 100 ffus. HgO Phase 

0 

50.18 Gd(BrO_)_.9H.O 

25 

110.5 GdlBrO.^)-.gHgO 

5 

60.01 

30 

126.1 

10 

70.11 " 

35 

144*5 " 

15 

82.6 1| ” 

40 

166.0 

20 

95.5^ " 

45 

195.6 


GADOLINIUM ACETATE Gd(CH,COO)3.4H.2O. 

100 gms. sat. sol. of gadolinium acetate in water contain 10.37 (CH3 COOjg 

at 250. ( Meyoi- and Mulleis 1D20. | 

GADOLINIUM LACTATK GdCCaHsOa)^.iV-IGO. 

.100 gms. sat. sol. of gadolinium lactate in water contain o.i 54 gms. Gd20;t, 
equivalent to 3.833 gms. Gd (C3 H5 03)3.1 i /a O, at 20«>. (Janisdi, 1920 . i 


GADOLINIUM GLYOOLATE Gd2(C2H303)3.2H20. 

1000 CC. H2O dissolve 14.147 gms, of the salt at 20®. (Jantsch and GrUnkraut, 1912-1$.) 


GADOLINIUM SULFONATES. 

Solubility in Water. 

Salt. Fonnula. Authority. 

Gms. H2O. 

Gadolinium m Nitro- I n^rn u r - KTr \\ Qr \ 1 tt o i (Holmberg, 

benzene Sulfonate } Gd[Cai,(Na)S 0 ,],. 7 H 20 15 43 -8 / 

Gadolinium Bromoni- [tt / m ^ i (Katz and 

trobenzeneSulfonate ( ^^[^8H3Br(N02.003(1.4- 2) ]3.ioH20 25 6.31 | james, 1913.) 


GADOLINIUM CobaltiCYANIDE Gd2(CoC6N6)2.9H20. 

1000 gms. aq. 10% hydrochloric acid dissolve 1.86 gms. of the salt at 25®. 

(James and Willard, 1916.) 


GADOLINIUM OXALATE GdglCgO^tg.loIlgO 

Solubility of Gadolinium Oxalate in Aqueous 20% Solutions of 
Methylamine Oxalate, Ethylamine Oxalate and Triethylamine Oxalate. 

(Grant and James, 1917.) 

Solvent. 

Aq. 20% Methylamine Oxalate 
“ Ethylamine 
“ Triethylamine ‘‘ 


Gms. Gd2(C204)3 per 
100 CC. Solvent. 

0.069 

0.360 

0.883 
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Solubility op Gadolinium Oxalate in Aqueous Solutions op Acids' at 25^. 

(Sarver and Brinton, 1927 .) 


The fleterminations were made gravimetrically by evaporating large 
volumes of the saturated solution. 


Solvent 

concentration 

Oms. 


Solvent 

concentration Hms. 


in normality 

100 

gma. sat. sol. 

In 

normality 

too 

gms. sat. 

0.1008 

liCl 


0.0024 

0.248 

UNO, 


0.0*19 

0.2576 

ri 



0.0099 

1.992 

II 



0.2785 

0.5004 

II 



0.0329 

4.054 

II 



0.9032 

1,018 

II 



0.0938 

2.0 

II 

^ 0.1 

(COOH). 

0.0768 

I.4B4 

II 



0.1563 

3.03 

M 


11 ^ 

0.2813 

2.000 

It 



0.2457 

4.00 

*' 

±. n 

" 

0.5498 

0.978 

II 

-i* 0.1 

(COOHlg 

0.0061 

2.0 

" 

^ 0.5 

CCDOHl 

0.0128 

2.000 

II 

•f '* 

II 

0.0525 

3.03 

It 

■A. " 

II ^ 

0.0^6? 

2.865 

M 


It 

0.1448 

4.0 

II 

•> 

" 

0.1397 

3.96s 

11 

A. •' 

It 

0.3777 

4.0 

•' 

sat 

II 

0.0383 

0.978 

II 

0.5 

II 

0.0011 

6.0 

II 

a. «• 

II 

0^1227 

2.000 

II 

4 - •' 

II 

0.0037 

o.oee 

"2 

SO4 


0.0086 

2.865 


.L 0 

II 

0.0215 

0.419 

II 



0.0401 

3.965 

It 

i- '• 

II 

0.0676 

0.958 




0.0988 

1.484 

II 

- sat. 

II 

0.0026 

1.846 

" 



0.2047 

4.0 

II 

4* " 

II 

0.0475 

2.612 

II 



0.2970 

6.0 

11 ‘ 

‘4. '» 

n 

0.1921 







GADOLINIUM OXALATE Gda(€204)3.10H2O. 

Solubility in Aqueous Solutions of Sulfuric Acid at 25°. 

Normalitv of Gms. per loo Gms. Sat. Sol. ^ _ 

Aq.H..SO.. - -■ - G, 4 (C,().;" Sol.d Phase. 

2.16 0.1883 0.3005 Gd2(C204)3*IoH20 


(Wirth, 1912.) 


Normalitv of 

Gms. per 100 

Gms. Sat. Sol. 

Aq. H2SO,. 

GdjOa. 

Gd.;(C.O.)a. 

2 . 16 

0.1883 

0.3005 


0.3010 

0.4803 

4-32 

0*4359 

0.6956 

6 175 

0.707 

1.128 


GADOLINIUM Magnesium NITRATE, etc. 

Solubility of Double Nitr.\tes of G.vdolinium and Other Metal.s in Conc. 
Nitric Acid of (fy = 1.325 ( = 51.59 Gm. HNO3 per ioo cc.) at 16°. (Jantsch,i9i2.) 


Gadolinium Magnesium Nitrate 
“ Nickel 

“ Cobalt 

“ Zinc 


lGd(N03)6]2Mg3.24H20 
“ Ni3 “ 

“ C 03 “ 

“ Zn3 “ 


Cxms. Hydrated 
Salt per Liter 
Sat. Solution. 


GADOLINIUM Dimethyl PHOSPHATE GdjKCHalaPOJ,. 

IOO gnis. II2O dissolve 23 gms. GdaKCHalaPO.le at 25° and 6.7 gms. at 95°. 

(Morgan and James, 1914-) 

Solubility op Gadolinium Dimethyl Phosphate in Water, 

(Marah, 1939 .) 


t'^ 

Gtos. 00 t(CH2)pP0^ g per 

Gtas. adj,0^ j 


100 ena. HgO 

liter sat. 1 

0 

37.0 

126 

25 

24.2 

82.3 

50 

15-7 

53.4 


The saturated solution at 0° was prepared by mechanical stirring 
for 3-4 hours. For the other temperature*the cold saturated solution 
was diluted somewhat amd stirred occasionally for 3-4 hours. 
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Gd GADOLINIUM 

GADOLINIUM SULFATE Gd 2 (S 04 ) 3 . 8 H 20 . 


Solubility in Water. 

(Benedicks, 1900.) 


Gms. G(l2(S04)3 per 100 
Gms. HjO. 

Solid Phase. 

0 

3 98 

GdaCSOOa.SHzO 

10 

3-3 

(< 

14 

2.8 

tt 

2'5 

2.4 

ec 

34*4 

2.26 

cc 


100 gms. IlgO dissolve 2.886 Gd^(SO^)g.8HgO at 20® and 2.19 gms. 

at 40'^. (Jackson and Pienacker, 1930.) 


Solubility of Gadolinium Sulfate in Aqueous Solutions of: 
Sodium Sulfate at 25°. (Bissell and James, 1916.) Sulfuric Acid at 25°. (Wirth, 1912., 


Gms. per rop Gms. H^O. 
NauSO^. GdjCSO^la. * 

Solid Phase. 

Normality Gms. per 100 Gms. Sat. Sol. ^ ^ 

olH,SO.. -GSorrGdJsOoT^ Sol,d Phase. 

0 

2.15 

Gd2(S04)8.8H20 

i£ 

0 

1-793 

2.981 Gd2(S04)8.8H20 

0.43 

2.06 

0. I 

1.98 

3.291 

0.47 

0.76 Gd2(S04)3.Na2S04.2H20 

0-505 

2.36s 

3-931 '' 

1.26 

0.17 

it 

I. r 

2.29 

3.807 

3.01 

0,07 

tc 

2.16 

1.789 

2.974 

7.46 

0.05 

tt 

6.175 

0.528 

0.8777 

27.40 

0.05 

tt 

12.6 

0.0521 

0.0867 ** 


GERMANIUM Tetra CHLORIDE GeCl^ 

Miscibility of Gbrmanium Trtra Chloridr and Sulfur Dioxide. 

(Bond and Crone, 1934 .) 

The synthetic method was used and the temperatures of melting or 


disappearance of the 

second liquid layer determined. 


- QB6. 

OeCl. per 

n 

ana. OeCl^ per 

Oms. OaCl. per 
-0 e 

^ 100 fijns. aat. sol. ^ : 

LOO €^s. sat. sol. 

^ 100 

gms. sat. sol. 

- 5 i. 8 (fn.pt.) 

100 . 

“4.9 

63.98 

“51.5 

7.0 

•-75*0(-53-9) 

98.80 

“4.9 

63.06 

“55.2 

6.26 

- 61 .9("5S*o) 

97.97 

“4.7 

59.87 

“ 60 . 51 “ 58 . 0 ) 

5.15 

"S3‘0 

97.97 

“4.7 

58.81 

- 67 .ii“ 6 i. 2 ) 

4.21 

- 46.6 

96.41 

“4.9 

52.37 

“73.o(“64.5) 

3.48 


93.72 

“5.1 

49.92 

- 76 . 1 (“ 66 . 8 ) 

3.07 

- 27.2 

92.72 

“5.5 

45.00 

“79.2(“66.8) 

2.71 

-* 24*2 

91.76 

“ 6.2 

41.86 

“86.ol“'5'i.8) 

2.17 

“ 21.1 

90.58 

“7.4 

37.78 

“88,o(“72.8) 

2.07 

“I 5 .O 

87.42 

“9.0 

34.22 

(- 76 . 5 ^ 

1.55 

“ 12,3 

85.54 

“ 10.1 

31.95 

1 - 76 . 5 ) 

1.48 

-9-2 

82.24 

“I 3 .I 

27.52 

(“ 76 . 1 ) 

0.94 

“7.1 

78.62 

“ 24.6 

17.52 

(- 75 . 9 ) 

0.72 

“ 6.1 

75.36 

“32.7 

13.16 

(- 75 . 5 ) 

0.00 

“5.2 

69.42 

“ 36.4 

11.31 



“5.2 

68.78 

“ 41.2 

10.07 



“5.0 

67.59 





The figures in parentheses 

are melting points. 
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SoLiTBiLiTY OP Gbrmakium Doublr Fuioridbs IN Watrr, Each 
Dbtermineb Separately. 

(Mfliler, 1927.) 


Gemunlujii 

Kommla 


Qnis. 

Sale per 

100^cc sat. 

solution at: 


Double Fluoride of: 

of Sail 

^ 0° 

10“ 

25 ° 


40 ^^ 

ec° 

Li thi um 

GeLi F 

— 

— 

53.92 

— 

— 

— 

Sodium 

GeNa.F, 

GeKjP, 

1.52 

1.68 

— 

2.25 

2.83 

3.36 

Potassium 

0.25 

0.363 

0.59 

0,65 

0.95 


Rubi di um 

GeRb.F, 

0.23 

0.302 

— 

0.74 

— 

— 

Caesium 

GeCsf/ 

0,84 

0.98 

l. 89 

2. 28 

— 

— 

Tell iirium 

GeT^'® 

14.13 

— 

— 

34.58 

— 

— 

Silver 

GeAg^Pg 

— 

— 


88.03 

— 

— 


GERMANIUM DIOXIDE GeOi. 

100 gms. H2O dissolve 0405 gm. Ge02 at 20°, and 1.07 gms. at 100°. (Winkler, 1887.) 


SOLOBILITY OF GbRMAHIPM DIOXIDB IN WATER. 

(Sehwar?. and Huf, 1931 .) 

The Germanium dioxide was prepared by distilling germanite 4-5 times 
in a stream of chlorine, freeing the tetrachloride thbs obtained of 
chlorine by means of fig and hydrolysing in distilled water. Several 
determinations made with such samples gave the following results at 20°. 


PMllwlnary 
treacaenc of saaple 


Hours allowed Oma. OeOg per 

for saturation 100 cc'aat. sol. 


Hydrolysis 6 hrs. with 30,6% H^O 30 0.534 

” with 3.7i HgO drying 

over KOH 14 hrs, age 58 hrs. 35 0.596 

Hydrolysis of GeOg, heated 2hrs. at 600® 28-51 0.430 

.. M M .. M .. ,,oo<^i 43 0.349 

Boiling in H^O (hydrolysed,dried) — 0.747 

Melted GeOj, 32 0.572 


The following results at different temperatures were obtained with a 
preparation which had been heated to 600° and was used in the ratio of 
0.4 gm. per 100 cc HgO. 

t° 11° E 0 ° 41'' 

( 5 ms. GeOg per 100 cc sat. sol. 0.396 0.430 0.470 0.551 0.617 

A table of results is also given showing that the variations of 
solubility of GeO^ in Water depends upon the preliminary treatment of 
the sample as well as upon the ratio of solid to water used in the de¬ 
termination . 

The properties of the modi fications of GeO^ obtained by various means 
are described by Muller and Blank, 1924; and Muller, 1926. 


0 
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GERMAHIUM DIOXIDE 

Solubility op Germanium Dioxide in Aqueous Solutions 
OF Hydrochloric Acid, Sulfuric Acid and Sodium Hydroxide at 25®. 

(Pugh, 1929.) 

The object of the determinations was to obtain evidence of the ampho¬ 
teric character of germanium hydroxide and supply comparative values of 
the acid and basic dissociation constants of this compound. The GeOg 
was prepared from the pure disulfide by repeated treatment with HNO^ 
and ignition to bright red heat. The oxide, which had not been allowed 
to fuse, was ground with water, washed until free of H^SO^ and finally 
reignited. It was found that 8“io days agitation were necessary for 
attainment of equilibrium. 

Results for Results for Results for 

aq. Hydrochloric Acid aq. Sulfuric Acid aq. Sodium Hydroxide 


Mols. HCl 

Oms. OeOp per 

On. Mols. HgSO^ 

Oms. OeOg per 

Om, Mols. per 

liter sat. sol. 

per liter 

lOOcc sat. sol. 

per liter 

lOOcc sat. sol. 

^ NaOH 

OeOg ^ 

0.0 

0.q470 

0.0 

0.4470 

0.0 

0.0428 

0.25 

0.411s 

0.50 

0 . 3 SS 0 

0.00125 

O.O44O 

0.50 

0.3810 

0.98 

0.2805 

0.0025 

0.0483 

1,50 

0.2600 

1.50 

0.2000 

0.005 

0 . 0 S 4 S 

2.0 

0.218-5 

2.05 

0.1600 

0.010 

0.0675 

2.925 

0.1544 

2.52 

0.130s 

0.0125 

0.0746 

3.85 

0.1140 

3.02 

0.099 

0.025 

0.1115 

4.35 

0.0920 

3.SO 

0.074 

0.050 

0.1693 

5.20 

0.074 

4.0 

0.050 

0,100 

0.2280 

5 .72 

0.102 

4.5 

0.041 



6.23 

0.1820 

5.85 

0.019 



6.85 

0.3164 

7.95 

0.009 



7.62 

0.7660 

(95%) 

0.140. 




Fusion-point data for mixtures of GeOj, f K^O and GeO^ + Na^O are 
given by Schwarz and Heinrich, 1932. 


GERMANIUM (Mono) SULFIDE GeS 
S OERMANirm (Di) SULFIDE GeSj. 

100 gms. H2O dissolve 0.24 gin. GeS 

100 gins. HoO dissolve 0.45 gin. GeS2. (Winkler, 1887.) 


100 gms. liquid NII^ dissolve 0.0473 gm. GeS 1= 0.0031 Gm. Mol. GeS 
per liter) at -33®. 

100 gms. liquid dissolve 3.112 gm. GeS^ (= 0.1551 Gm. Mol. GeSg 
per liter) at-32.9°. (Johnson and hfheatley, 1934.) 
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HYDROGEN H 


Solubility of Hydrogen in Water. 

(Milligan, 1924 .) 

nydrogcn mixed with air was shaken for 2 minutes with distilled water previously 
saturated with air. The gas phase was analyzed by means of a Haldane gas analysis 
apparatus before and after contact with the water and the amount of hydrogen 
dissolved was estimated by difference. It was found that i cc. of H2 0 at 25® dis¬ 
solves 0.017 cc. hydrogen (reduced to o®) when the pressure of the gas over the 
water is 760 mm. 


Solubility of Hydrogbm in Watbr. 

(Winkler — Ber. 24* SK)i *91; Bohr and Bock — Wied. Ann. 44, 318, 'gi; Timofejew — 2 . physik. 

Chem. 6, 147, *go ) 


t*. 





«• 

0 

0.0214 



0.0214 

0.000193 

5 

0.0203 

0-0209 — 

0.0241 

0.0204 

0.000184 

10 

0.0193 

0.0204 — 

0.0229 

0.0195 

0.000176 

IS 

0.0185 

0-0200 — 

0.0217 

0.0188 

0.000169 

20 

0.0178 

0.0196 — 

0.0205 

0.0182 

0.000162 

25 

0.0171 

0.0193 - 

O.OI9I 

0.0175 

0.000156 

30 

0.0163 

. . . 


0.0170 

0.000147 

40 

0.0153 



0.0164 

0.000139 

SO 

5. 0141 



O.OI61 

0.000129 

60 

0.0129 



0.0160 

0.000119 

80 

0.0085 



0.0160 

0.000079 

100 

0.0000 


. . . 

0.0160 

0■oooooo 


Bunsen Absorption Coefficien t vfhich is the volume of (reduced 
to 0° and 760 mm) absorbed by 1 volume of the liquid vhen the pressure 
of the gas itself without the tension of the liquid amounts to 760 mm. 

Solubility , or the volume of gas (reduced to 0® and 760 mm) which 
is absorbed by 1 volume of the liquid at barometric pressure of 760 mm. 

^ = the weight of gas in grams dissolved by 100 gms. of pure solvent, 
at the indicated temperature and a total pressure (that is, the partial 
pressure of the gas plus the vapor pressure of the liquid at the absorp¬ 
tion temperature) of 760 mm. 

\ = the Ostwald Solubility Expression which represents the ratio of 

the volume (v) of gas absorbed at any~pressure and temperature, to the 
volume (V) of the absorbing liquid, thus I - S* This expression differs 
from the Bunsen Absorption coefficient^ in tiiat the volume (v) of the 
dissolved gas is not reduced to 0® & 760 mm. The solubility / is there¬ 
fore the volume of gas dissolved by unit volume of the solvent at the 
temperature of the experiment. The two expressions are related thus: 


^ i-»-o.003671) f 


(i+o.oo 367 t) 
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HYDROGEN Hg 

Solubility op Hydrogen in Water at VTarious Termperatures and at 
25 TO 1000 Atmospheres Pressure. 

(Wiebe and Gaddy, 1934.) 

The authors used the same method previously employed at 25°. The hy¬ 
drogen contained 0.1 percent N for which a correction proportional to 
its mol fraction was applied. A correction for change of vapor pressure 
due to the gas pressure on the liquid, was made. By a sensitive method 
of plotting deviations the experimental data were smoothed with respect 
to both pressure and temperature to obtain the following interpolated 
solubility values. 

Pressure In 
ACfliospneres 


25 

0.5363 

0.4870 

0 #/ 4.498 

0.4263 

0.4133 

0.4067 

50 

1.068 

0.9690 

0.894s 

0.8475 

0.8215 

0.8090 

75 

1.601 

1.453 

1.341 

1.271 

1.232 

1.212 

100 

2.130 

1.932 

1.785 

1.689 

1.638 

1.612 

ISO 

3.168 

2.872 

2,649 

2.508 

2.432 

2*395 

200 

^.187 

3.796 

3.499 

3.311 

3.210 

3.165 

300 

6.139 

5*579 

5.158 

4.897 

4.747 

4.695 

400 

8,009 

7.300 

6.766 

6.430 

6.245 

6.166 

500 

9.838 

8.980 

8.328 

7 .922 

7.705 

7.613 

600 

11.626 

10.610 

9.856 

9.390 

9.135 

9.017 

700 

13*370 

12.2I4 

11.362 

10.818 

10.524 

10.389 

800 

15.013 

13.746 

12.808 

12.218 

11.889 

11.735 

900 

16.548 

15.215 

14.217 

13.583 

13.230 

13.072 

1000 

18.001 

16.623 

15.592 

14.928 

14.569 

14.404 


Pressure In 


Atroospberes 

cc Ha (reduced to o*’ 

and 760mm) dissolved by 
A--- 

1.0 gm. HgO at; 


' 60' 

70® 

SO® 

90® 

^ s 

25 

0.4053 

0.4093 

0.4203 

0.4385 

0.4615 

50 

0.809s 

0.8171 

0.8385 

0.8720 

0.9120 

75 

1.211 

1.224 

1.254 

1.298 

1.355 

100 

1.610 

1.628 

1.667 

1.727 

1.805 

150 

2.393 

2.422 

2.485 

2.576 

2.681 

200 

3.168 

3.208 

3.286 

3.402 

3.544 

300 

4.692 

4.746 

4.866 

5.042 

5.220 

400 

6.173 

6.249 

6.392 

6.600 

6.841 

500 

7.625 

7.717 

7.885 

8.129 

8.429 

600 

9.016 

9.131 

9.324 

9.66s 

9.994 

700 

10.405 

10.527 

10.757 

11.093 

11 .512 

800 

11.746 

11.893 

12.169 

12.555 

12.980 

900 

13.084 

13.233 

13.533 

13.946 

14.394 

1000 

lU.407 

14.557 

14.867 

15.303 

15.775 


The authors extrapolated the results at 25 atmospheres to lower 
pressures by means of Henry's law to obtain values at one atmosphere. 
These results when converted to terms of the Bunsen and Ostwald coef¬ 
ficients agree fairly well with the data of Winkler except at the higher 
temperatures. 


cc Ha (reduced to 0 and 760mm^ dissolved by 1,0 On. HpO at: 
? id* 20* ^ 30** 40® ^ 


I 
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HYDROGEK H 


HYDROGEN Hg 

Solubility op Hydrogen in Water at 25° and at 25 to 1000 
Atmospheres Pressure. 

(Wiebe. Gaddy and Heins, Jr., 1932.) 

The authors used a simple bubbling-type of apparatus made of a steel 
cylinder with pressure valves. Eauilibrium Was approached from both 
lower duid higher pressures. The experimental accuracy was about 0.5 
percent except at the lower pressures. 


Atmospheres 

cc.Hg (reduced to 0° and'7603in) 

ACinosptieres 

cc Hg (reduced to 0° and 760ram) 

Pressure 

dissolved by i.o HgO 

Pressure 

dissolved by l.o ftn. ligO 

25 

0.436 1 0.008 

400 

6.57 t 0.04 

50 

0.867 t .0.012 

600 

9.58 1 0.05 

100 

1.728 t 0.017 

800 

12.46 1 0.06 

200 

3.39 1 0.03 

1000 

15.20 1 0.08 


Additional data for the solubility of in water at pressures up to 
10 atmospheres are given by Cassuto, 1913. 


H 


Solubility of Hydrogen in Water at 2 ^ and at Pressures 
UP to 150 Atmospheres. 

(Frollch, Touch, Hogan and Peer, 1931 .) 

The determinations were made by shaking water and hydrogen at various 
pressures in a steel cylinder maintained at 25°, and, after attainment 
of eciuilibriurn, withdrawing a sample of the mixture over mercury in one 
of three burets so designed that the volumes could be measured with the 
same degree of accuracy at any ratio of gas to liquid. The results are 
given in the form of a diagram from which the following approximate 
values were read. 


Pressure In cc. Hg (measured at 25° and 1 Atm. pressure) 

atmospheres dissolved by 1,0 cc Hj^ 


SO 

80 

120 

150 


2.0 

3.0 

4.5 

5.5 
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Solubility op Hydrogbh ih Watkr at High Pressures. 
(Ipatlew, Jr., Drushlma,-Artemotwltach and Tlchoralrow, 1931 , 193?.) 


Mixtures of water and hydropen under pressure were rotated in a steel 
cylinder at constant temperatures. Equilibrium was reached in compara¬ 
tively short periods of time. Samples of the mixture were removed to a 
buret containing mercury and the volumes of liquid and gas accurately 
measured at room temperature and the gas volume reduced to and 760mm. 


Preaaura In CC.H« (raduced to 0 ® Jt 7 «o ■■) 


t 

ACnoanherel 

dissolved In loo cc Hj^O 

t'' 

dissolved In loo cc H^O at 100 
Atnospheres Pressure 

25 

20 

33.0 

0.5 

196.3 

II 

40 

66.4 

5.0 

188.0 

II 

60 

100.2 

10.0 

180.0 

II 

80 

132.8 

15.0 

174.3 

II 

100 

165.3 

20.0 

168.3 

II 

120 

199.2 

25.0 

165.5 

II 

140 

231.0 

35.0 

45.0 

100.0 

162.5 

158.7 

158.0 


In a subsequent paper by Ipatiew, Jr., and Theodorawtch, 1934, results 
for the Solubility of llydrogen in Water at temperatures up to 225° and at 
pressures varying between 30 and 100 atmospheres, are given. 


Solubility Op a Mixture of 76.42 Percent Hydrogen and 25.58 Percent 
Nitrogen in Water at 25° and at 50 to 1000 Atmospheres Pressure. 

(Wl«b« and Gaddy, 1935.) 

The approximately 3.1 mixture of hydrogen and nitrogen was prepared by 
burning hydrogen in air. The amount of argon introduces an uncertainty 
of about 0.2 percent. The same bubbling method was used as previously 
employed by the authors for determinations of the solubility of hydrogen 
in water at different temperatures and pressures. The composition of 
the gas in the two phases was analyzed by means of a modified form of 
thermal conductivity apparatus containing glass inste2uJ of the usual 


metal cells* 

cc Hgtreduced to 0® 

Av. percent Hg In the 

Av. percent Hg In 

Pressure in 

and TOOBBi) dissolved 

gas present In 

gas present In 

acmosplieres 

In 1.0 8P. H^O 

the liquid phase 

‘ tlie gas phase 

SO 

0.8349 

80. 17 

76.42 

100 

1 . 6^13 

80.89 

76.42 

200 

3.209 

82.68 

76.42 

400 

6.068 

84.33 

76.42 

600 

8.809 

84.92 

76.42 

800 

11.327 

85.32 

76.42 

1000 

I3.724 

85.81 

76.42 


Thermodynamical calculations of the solubility of Hydrogen and Nitrogen 
and their mixtures in Water at pressures up to 1000 atmospheres based 
upon the above re.sults are given by Krichevsky and Kasarnovsky, 1935, 
1936, and by Kielland, 1936. 
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Solubility of Hydrogen in Aqueous Solutions of Acids and 

Bases at 25°. 

(Geffcken — Z. physik. Chem. 49, 268, ’04.) 


^AddSnd^ Solubility of H (I2S *= Ostwald Expression) in Solutions of: 


Bases 
per Liter. 

HCl. 

HNO3. 

JH2SO4- 

CH3COOH. CH2CICOOH. KOH. 

NaOH. 

0.0 

0.0193 

0.0193 

0.0193 

0.0193 

0.0193 

0.0193 

0.0193 

0*5 

0 .0186 

0.0188 

0.0185 

0.0192 

0.0189 

0.0167 

0.0165 

I.O 

0.0179 

0.0183 

p.0177 

O.OI9I 

G.OI86 

0.0142 

0.0139 

2.0 

0.0168 

0.0174 

0.0163 

0.0188 

0.0180 

. .. 

0.0097 

30 

O.OIS9 

0.0167 

0.0150 

0.0186 

. . . 

. . . 

0.0072 

4-0 

... 

0.0160 

0.0141 

0.0186 



0.0055 


The above figures for the concentratioiis of acids and bases were calculated to 
grams per liter, and these values with the corresponding ^6 values for the solubility 
of hydrogen, plotted on cross-section paper. From the resulting curves, the follow¬ 
ing table was read: 


Grams Acids 


Solubility of H (/25 = Ostwald Expression) in Solutions of: 


1 Bases 

^ - 

HNOs. 





.. '—x 

r Liter. 

HCl. 

^H2S04- CH3COOH. 

CH2CICOOH 

KOH. 

NaOH. 

0 

0.0193 

0.0193 

0.0193 

0.0193 

0.0193 

0.0193 

0.0193 

20 

0 .0185 

0.0189 

0.0186 

0.0192 

O.OI9I 

0.0172 

0.0165 

40 

0.0179 

0.0186 

0.0180 

0 .0191 

0 .0190 

0.0153 

0.0140 


0.0173 

0.0183 

0.0174 

0.0190 

0.0188 

0.013s 

O.OII7 

80 

00167 

0.0180 

00168 

00189 

0.0187 


0.0097 

100 

0.0160 

0.0179 

0.0162 

0.0189 

0.0185 


0.0082 

150 

. . . 

0.0171 

0.0148 

0.0188 

0.0182 


00058 

200 

. . . 

0.0165 

0.0140 

0.0186 

0.0179 



250 


0.0160 


0.0184 


... 

... 


The Solubility 

OF Hydrogen in 
(C hristoff, 1906.) 

CONC. H 2 SO 4 AT 20® 



%H2S04 o 35-^2 61.62 95.6 

laa 0.0208 0.00954 0.00708 0.01097 


Solubility of Hydrogen in Aqueous Propionic Acid Solutions. 


Gms. C2H5COOH 
ptx 100 Gms. 
Solution. 


(Braun, 1900.) 

Coefficient of Absorption of Hydrogen at: 


r ~ 

_o 
,.■> • 

10®. 

XS". 

20®. 

25“. 

2.63 

0.02245 

0.0214 

0.0200 

0.0188 

0.0172 

3*37 

0.0222 

0.0212 

0.0199 

0.0187 

0.0I7I 

527 

0.0224 

0.0212 

0.0198 

0.0184 

0.0I7I 

6.50 

0.0218 

0.0209 

0.0193 

0.0183 

.>.0169 

9.91 

0.0213 

0.0203 

O.OI9I 

0 

b 

H 

00 

0.0160 


H 


Solubility of Hydrogbn in Aqueous Sodium Hydroxide and Other 
Solvents at 100 Atmospheres Pressure. 

(Ipatlew, Jr., Drushlma-Arteraowltsch and Tlchonlrrow, 1931-1938.) 




cc Hg (reduced to 0° and 
760««) P«r 100 cc solvent 


Solvent 

25 

Ag. 20% NaOH Solution 

41-7 

25 

Methyl alcohol 

869.S 

25 

Benzene 

694.4 
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Hydrogen in Aqueous Solutions 
Nitrate at 2o®« 

(Knopp —Z. physik. Chern. 48, 103, ’04.) 


OP Ammonium 




0.00 

I 037 

2.167 

3-378 

4.823 

6-773 

11.550 


Normality 
(per 1000 Gms.) 
H2O. 

0.00 

0.1308 

0.2765 

0.4363 

0-6333 
0.9069 
1.6308 


Molecular 

Concentra¬ 

tion. 

0-00 

0.002352 

0.004956 

0.007799 

0.011280 

0.016447 

0.028525 


Absorption 
(iloefTident 
of Hydrogen. 

o.0188 
0.01872 

o 01845 
0.01823 

0.01773 
001744 
O.01647 


Density 
of Solutions. 

I.0027 
I.0072 
I.0122 
I .0182 
I.0262 
1.04652 


Solubility op Hydrogen in Aqueous Solutions of Barium 

Chloride. 


Gms. Bads 
per 100 Gms. 
Solution. 

(Braun — Z. physik. Chem. 33 . 735 . 'oo-) 

Coeffident of Absorption of Hydrogen at: 


/ ■ 

5 “. 

loO. 

15 ®- 

20®. 

25®. 

000 

00237 

0 .0221 

0.0206 

O.OI9I 

0.0175 

3 29 

0 0211 

0.0198 

0.0185 

0.0172 

0.0157 

3-6 

0 .0209 

0 0197 

00 

0 

0 

0.0170 

0.0156 

6.45 

0-0196 

0 0186 

0.0173 

0.0161 

00147 

7.00 

0.0194 

0.0183 

00172 

0.0159 

00146 


Solubility op Hydrogen in Aqueous Solutions of Calcium Chlor* 
IDE, Magnesium Sulphate, and Lithium Chloride at 15°. 

(Gordon — Z. physik. Chem. x8, 14, 'ps.) 


Coefficient of Absorption of hydrogen in water at i5°=o.oi883. 

In Calcium In Magnesium In Lithium 

_Chloride. Sulphate. Chloride. 


Gms. 

CaCl2 

G.M. 

CaCl2 

Absorption 

Coefficient 

Gms. 

MgS 04 

G.M. 

MgS 04 

Absorption 

Coefficient 

Gms. 

LiCl 

G.M. 

LiCl 

Absorption 

Coeffident 

per 

TOO g.Sol. 

per 

Liter- 

of H. 

per 

100 g. Sol. 

per 

liter. 

of H. 

per 

100 g.Sol. 

per 

liter. 

of H. 

3-47 

O.32J 

0.01619 

4-97 

0-433 

0.0150I 

3-48 

0.835 

0.01619 

6.10 

0-578 

0,01450 

10.19 

0.936 

O.OII59 

7.34 

1.800 

0.01370 

11-33 

I. 122 

0.01138 

23.76 

2.501 

0.00499 

14.63 

3-734 

0.0099 

17-52 

1.1827 

0.00839 






26 34 

2.962 

0.00519 








.For definition of Coefficient of Absorption, see page 553 


Solubility of Hydrogen in Aqueous Solutions of Potassium 
Carbonate, Chloride, and Nitrate at 15°. 

(Gordon.) 


Jn Potassium In Potassium In Potassium 

Carbonate. Chloride. Nitrate. 


(jms. 

K2CO3 

G. M. 
K2CO3 

Absorption 

Coefficient 

tims. 

KCl 

G. M. 
KCl 

Absorption 

Coefficient 

Gm.s. 

KNO3 

G. M. 
KNO3 

Absorption 

Coefficient 

per 

100 g. Sol. 

per 

Liter. 

of H. 

p)er 

100 g. Sol. 

per 

Liter. 

of H. 

per 

joo g. Sol. 

per 

Liter. 

of H. 

2.82 

0. 209 

0.01628 

3-83 

0.526 

0.01667 

4-73 

0. 482 

0.01683 

8.83 

0.690 

0.01183 

7-48 

1.051 

0.01489 

8.44 

0.879 

0.01559 

16.47 

1-376 

0.00761 

12.13 

1-755 

0.01279 

16.59 

1.820 

0.013H 

24.13 

2.136 

0.00462 

19 '. 21 

2.909 

O.OIOI 2 

21.46 

2.430 

0.01180 

41.81 

4.352 

0.00160 

22.92 

3-554 

o.oo 8 c )7 
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Solubility op Hydrogen in Aqueous Solutions of Potassium 
Chloride and Nitrate at 20^ 

(Knopp — Z. physik. Chem. 48. 103, ’04.) 


In Potassium Chloride. In Potassium Nitrate, 


#• 

Normality 
(per 1000 
g. H2O). 

Absorption 

Coefficient. 

Density 

of 

Solutions. 

P- 

Normality 
(per 1000 
g. H2O). 

Abs4)rption 

Coefficient. 

Density 

of 

Solutions. 

1.089 

0.1475 

0.01823 

I.0052 

I .224 

0.1245 

0.01835 

I.0059 

2.123 

0 . 2907 

0.01757 

I.0118 

2.094 

O.2II4 

0.01818 

I.0113 

4.070 

0.5687 

0.01661 

I .0243 

4.010 

0.4127 

0.01785 

I.0236 

< 5-375 

0.9127 

O.OI53I 

1.0394 

5-925 

0.6225 

0.0X743 

I 0359 

7.380 

I.0682 

0.01472 

I.0460 

7.742 

0.8293 

0.01667 

I.0477 

13.612 

2.1222 

0.01255 

1.0875 

13-510 

1-5436 

0.01436 

I.0865 


Solubility op Hydrogen in Aqueous Sodium Carbonatb and 
Sulphate Solutions at 15®. 

(Gordon.) 

In Sodium Carbonate. In Sodium Sulphate. 


Gms. Na 2 C 08 

G.M. 

Absorption 

Gms. NaaSO* 

G. M. 

Absorption 

per 100 Gms. 

Na2C03 

Coefficient 

per 100 Gms. 

Na 2 S 04 

Coefficient 

Solution. 

per Liter. 

of H. 

Solution. 

per Liter. 

of H. 

2-15 

0.207 

0.01639 

4-58 

0-335 

O-OI519 

8.64 

0.438 

0.01385 

8.42 

0.638 

0.0x54 

11-53 

1.218 

0 .00839 

16.69 

1.364 

0.00775 


Solubility of Hydrogen in Aqueous Solutions of Sodium 

Chloride. 


Gms.NaCl 
per xoo Gms. 
Solution 


(Braun; Gordon.) 

Coefficient of Absorption of Hydrogen at: 


/ 

5". 



20®. 

25 ®. 

1-25 

0.02x8 

0 .0205 

0.OX9X 

0.0X77 

0.0162 

3.80 

0.0198 

0.0x88 

0.0x76 

0.0162 

0.0X48 

4-48 

0.0192 

0.0182 

0.0X71 

0.0X59 

0.0143 

6.00 

0.0184 

0.0175 

0.0x64 

0.0x53 

0.0138 

14.78 



0.0093 



23.84 



0.00595 




Solubility op Hydrogen in Aqueous Solutions op Sodium 

Nitrate. 

In Sodium Nitrate at 20°. In Sodium Nitrate at 15®. 

(Knopp.) (Gordon.) 



Normality 

Absorption 

Density 

Gms.NaNOs 

G. M. 

Absorption 

P - 

(per 1000 

Coefficient 

of 

per 100 Gms. 

NaNOj 

Coefficient 


Gms. HaO). 

of H. 

Solutions. 

Solution. 

per titer. 

of H. 

1 .041 

0.1236 

0.01839 

I.0052 

5-57 

0.679 

0.01603 

2.192 

0.2634 

0.01774 

I.0130 

IX .16 

1-413 

0.0137 

4-405 

0.5416 

0.01694 

I .0282 

19.77 

2.656 

0.01052 

6.702 

0.8442 

0.015x8 

I .04411 

37-43 

5 - 7 II 

0.00578 

12.637 

1-7354 

0.0130 

I.08667 
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Solubility of Hydrogen in Aqueous Solutions of Various Salts at 15°. 

(Steiner, 1894.) 

in An Bunsen Absorption Coefficient (Xro<) in Aq. Solution oC Normality. 


Solution. 

0. 

I. 

2. 

3 - 

4 - 

5 * 

C. 7- 

LiCl 

1883 

1574 

1325 

II 2 I 

949 



KN03 

1883 

1524 

1276 

1076 




IA1C13 

1883 


1221 

993 

Sio 

667 

SSO • • • 

KCl 

1883 

1502 

1217 

996 

820 



NaNOa 

1883 

1496 

1201 

984 

808 

667 

542 ... 

iCaCl* 

1883 

1493 

119s 

958 

780 

63s 

510 ... 

NaCl 

1883 

1478 

1144 

38o 

699 

573 

. 

iMgS04 

1883 

1451 

1120 

856 

659 

499 


^ZnSOa 

1883 

1446 

1113 

852 

667 

510 


^NasSO, 

1883 

1370 

991 

710 




IKjCOa 

1883 

1338 

967 

700 

508 

372 

273 206 

INasCOa 

1883 

1340 

699 





Cane Sugar 

1883 

1280 

731 





Solubility of Hydrogen in Alcohol. (Timofeiew, 

1890; Bunsen-Heurich, 


189 2. 


158 


r. 

Coef. of Absorp¬ 
tion in 98.8% 
Alcohol. 

0.0676 

Coef. of Absorp- 
t*. tionin7% 


Coef. of Absorption 
in Pure Alcohol 

0 

Alcohol. 

4 0.0749 

I 

(Bunsen). 

0.06916 

6.2 

0.0693 

18.8 0.0740 

5 

0.06847 

13-4 

0.0705 


II.4 

23-7 

0.06765 

0.06633 


Solubility in Aqueous Alcohol Solutions at 20° and 760 mm. Pressure. 

(Lubarscb, 1889.) 


Wt. % Alcohol. 

Vol. % Absorbed H. 

Wt. % Alcohol. 

Vol. % Absorbed H. 

0 

1-93 

28.57 

I .04 

9,09 

1-43 

33-33 

1.17 

16.67 

1.29 

50 

2 -02 

23.08 

1.17 

66.67 

2.5s 


SOLUBILITV OF HYDROGEN IN Aq. SOLUTIONS OF CHLORAL HyDRATE. 
(Mailer, C. 1912-13.) 

Absorption (.’oclficient. 

djo of Aq. 

Solution. 


V. 


Gms. Chloral 
Hydrate per 
100 Gms. Aq. 
Sol. 


19.4 
17-4 
18.7 
16.s 

17 

17.9 

18.3 


15 s 

28.3 
46.56 
52 

63 

68 

78.4 


I .0722 

I *143 

I 2505 

1.2870 

I 371 

1.4097 

1-4993 


fit- 

0.01732 

0.01569 

0.01388 

0.01314 

0.01270 

0.01286 

0.01398 


0.01724 

0.01540 

0.01375 

0.01280 

0.01243 

0.01270 

0.01380 


Solubility of Hydrogen in Chloral Hydrate Solutions at 20®. (Knopp, 1904.) 


#. 

Normality (per 
1000 Gms. HiO). 

Molecular 

Concentration. 

Absorption 
Coefficient of H. 

Density 
of Solutions. 

4.91 

0.310 

0.005594 

0.01839 

1-0202 

7.69 

0.504 

0.008992 

0.01802 

1.0320 

14.56 

1.030 

0.018223 

O.OI712 

1.0669 

29.50 

2-530 

0.043601 

0.01542 

I.1466 

38.42 

3-770 

0.063647 

0.01440 

I .1982 

49-79 

6 

o.O(; 74()3 

001353 

I -2724 

03.90 10.700 O.I6166O 

or definition of Bunsen Absorption Coef., 

0.01307 
sec p. 5 53 

1-3743 
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Solubility of Hydrogen in Aqueous Solutions of Glycerol. 

Results at 14° and 21°. (Henkel, 1905, 1912.) Results at 25®. (Drucker and Moles, 1910.) 



wt. %, 
Glycerol. 

Absorp. Coef. 

0 (See p. 227.) 

Wt. % 
Glycerol. 

Sat. Sol. 

Lg (OstwalcI 
E.xpression). 

14 

0 

0.0193 

0 

I 

0.0196 

(C 

2.29 

0.0189 

4 

I.0101 

0.0186 

tc 

5-32 

0.0186 

10.5 

I.0260 

0.0178 

(C 

8.57 

0.0182 

22 

1.0542 

0.0154 

(( 

10.83 

0.01815 

49.8 

1.1290 

0.0099 

u 

15-31 

0.01765 

50-5 

I.1300 

0.0097 

21 

0 

0.0184 

52.6 

1.1365 

0.0090 

(( 

2.29 

O.O181 

67 

I.I752 

0.0067 

(C 

5-68 

0.0177 

80 

I.2II3 

0.0051 

(C 

6.46 

0.0176 

82 

I.2159 

0.0051 

u 

10.40 

O.OI7I 

88 

1.2307 

0.0044 

(i 

18.20 

0.0160 

95 

1.2502 

0.0034 


Additional data for this system are given by Miiller, C. 1912-13. 

Solubility of Hydrogen in Aqueous Solutions of Several Compounds. 

(HUfner, 1906-07.) 

Cone, of 


Aqueous Solution of: 

Solvent Gms. 
per Liter. 

t. 

Absorption Coef. 0 . 

Water alone 

0 

20.11 

O.OI81 

Dextrose (Grape Sugar) 

41-45 

20 

0.0176 

a 

87-3 

20.25 

0.0166 

tc 

174 

20.28 

0.0152 

Urea 

60 

20.17 

0.0170 

Acetamide 

59 

20.11 

0.0180 

Alanine 

89 

20.08 

0.0156 

Glycocol 

75 

20.16 

0.0158 


Solubility of Hydrogen in Aqueous Solutions of Cane Sugar and 
OF Grape Sugar. (Muiier, c. 1912-13 ) 


t". 

Wt. % 
Cane 
Sugar. 

Sp. Gr. 

Sat. Sol. 

Abs. Coef. 


Wt. % 
Grape 
Sugar. 

Sp. Gr. 

Sat. Sol. 

Abs. Coef. 
/^so- 

15.2 

5-04 

dis =1.019 

0.0173 

19*3 

Q 


0.0184 

II.6 

14.7 

dll = I • 060 

O.OI51 

20.5 

12.2 

^20= 1.048 

0.0160 

12 

20.26 

dll =1.084 

0.0146 

20.5 

20.7 

6?20= I .084 

0.0145 

12.7 

29.86 

du =1.128 

0.0126 

21.1 

32.56 (^20=1. 130 

0.0125 

II.8 

31-74 

di2 =1.138 

0.0119 

21.8 

45-8 

(h) = i.igg 

0.0102 

13-3 

39-65 

(/i.-j. 5 =i.i 75 

0.0103 

21.2 

59 

dim = 1.266 

0.0078 

12.6 

42.94 

t^l 2 . 5 =I.I 95 

0.0094 






Solubility of Hydrogen in Aqueous Sugar Solutions at 15°. (Goidon, 1895-) 


Gms. Sugar per Gm. Mols. Sugar Absorption 

roo Gms, Solution. l>er Liter. Coefficient of H. 

16.67 0-520 0.01561 

30.08 0.993 0.01284 

47.65 1.699 0.00892 

Solubility of Hydrogen at 25° (Findlay and Shen, 1912) in Aq. Solutions of: 
Dextrin. Starch. Gelatin. 


Gms. Dextrin 
per 100 cc. 

Sp. Gr, 

/••V 

Gms. Starch 
per 100 cc- 

Sp. Gr. 


Gms. Gelatin 
per 100 cc 

4 v 

3-98 

I .012 

0.0194 

2.01 

1.005 

0.0194 

1-53 

0.0194 

8.58 

I .019 

O.OI9I 

3-56 

I .Oil 

0.0189 

2.6g 

0.0189 

8.12 

I .028 

O.O18S 

7-13 

I .024 

O.O181 

4.74 

0.0185 

19.20 

1.066 

0.0174 

9.29 

1.032 

0.0182 

5-71 

0.0182 
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Comparative Solubility of Hyprogem at 38 ® and Atmospheric 
Pressure in Water and in Ox Blood Serum and Cells. 

(Van Slyice and Sandroy jr*. igss.) 


Soltrenc 


Aba. Goaf, cc par i cc sat. aol. 


Water 0.01630 
Aq. 0.15 normal NaCl 0.01559 
Ox Blood Serum 0,01533 
Ox Blood Cells 0.01454 


Solubility of Hydrogen in Water and in Rubber. 

(Venable and Ftiwa, 1922.) 

The gas dissolved by a given amount of air free rubber was pumped out with 
a TOpler pump and measured over mercury. 

100 cc. HjO dissolve i .8 cc. hydrogen (reduced to o^^ and 760”“") at iio. 

» Rubber » less than i.occ. ( » » ) » . 


Ratio of the Solubility of Hydrogen in Water to its Solubility 
IN Aqueous Solutions op Sucrose at 15^. 

(Garner and Masson, 1921.) 


Mols. sucrose per liter . 


292 0 . 585 0. 

•877 I.’69 V 

460 1.755 

Ratio, Hjin Hj 0 -7 Hj inaq. 

sucrose, i. 

II 1 . 2-3 I , 

.39 I. 61 I. 

87 2.17 

Solubility of a Mixture of 3 volumes 
IN Liquid Ammonia. 

OF Hydrogen + i volume of Nitrogen 
(Laraon and Black, 1925.) 

Cc. Gns (at slaiulanl temp-and pressure) 
dissulved by 1 .» gin. lUiuid Ammonia 

Tolal Pressure. 

f. 

n,. 

N.- 

Total. 

5 o atmospheres. 

— 35.2 

1.62 

0.73 

■ 2.35 

» . 

—18.5 

1.90 

0.84 


» . 

—10.0 

2.07 

0.94 

3.01 

» . 

— 3.0 

2.35 

1.08 

3.43 

» . 

0.0 

2.61 

I. i 5 

3.76 

)) . 

H- 2.5 

2 . 70 

1.19 

3.89 

» . 

19.0 

3.19 

1.16 

4.65 

100 atmospheres . 

— 25.0 

3 . 3 o 

1 .35 

4.65 

» . 

— 20.0 

3.66 

1 .46 

5.12 

» . 

— 16.5 

3.85 

1.63 

5.48 

» . 

— 10:0 

4.43 

1.83 

6 . 26 

» . 

— 5.2 

4.84 

2 02 

6.86 

)) . 

0.0 

5 .u 8 

2.28 

7.56 

») . 

- 4 - 22.0 

7-54 

3.21 

10.75 

i 5 o atmospheres . 

—22.0 

4.70 

1.89 

6.59 

» . 

-17.2 

5.12 

2.09 

7.21 

» . 

~ 9.2 

6.20 

2.44 

8.64 

» . 

— 'J.2 

6 . 3 o 

2.58 

8.88 

» ...... 

-h 5.0 

8.22 

3.33 

11 .55 

» . . 

i 3.3 

9.4*2 

3 . () I 

i 3 .o 3 
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Solubility op Hydrogkk in Liquid Ammonia at Several 
Temperatures and at Pressures up to 1000 Atmospheres. 

(wiebe and Tremearne, 1934 ; Wlebe and Oaddy, 1937.) 

The Steel tube bubbling apparatus previously described for the 
solubility of 11 in Water was used. The contained 0.1% N^and the 
NHg contained 0.02% Hj,0. No correction was made for these impurities. 
The values are believed to be accurate to within 2-3 parts per 1000. 


Total Pressure 

cc Hg (reduced to 0° 

and 760nMn)^dls8olved by 1.0 gm. 

NH3 at: 

Itv Atmospheres 

' 0 ® 

25 ° 

50 ° 

75 ° 

100 ° 

25 

■ 

1.695 

0.85 

— 

— 

50 

3.28 

4.47 

5.10 

3.49 

— 

75 

— 

7.20 

9.33 

9.95 

5.80 

100 

6.70 

9.88 

13.49 

16.35 

15.67 

150 

— 

15.08 

21.60 

29 • 00 

36.35 

200 

13.11 

20.08 

29.39 

41.41 

57.10 

300 

18.96 

29.4s 

44.42 

65.40 

98.74 

400 

2M .33 

38. 13 

58.33 

88.34 

140.60 

500 

29.27 

46.18 

71.33 

110.22 

182.4 

600 

33.«59 

53.71 

83.48 

131.0 

224.0 

700 

38.25 

60.77 

94.82 

150.6 

264.3 

800 

42.33 

67.63 

105.4 

169.2 

305.2 

900 

46.20 

73.74 

115.3 

186.8 

346.5 

1000 

49.77 

79.25 

124.9 

203.3 

38S . 2 


Ipatjew, and Theodorowitch, 1932, give results for the solubility of 
in liquid at 25° and at pressures up to 250 atmospheres which are 
somewhat lower than the above over their whole range. 


Solubility of Hydrogen in Russian Petroleum. 

(Gnicwasz and Walfisz, 1887.) 

Coefficient of absorption at 20° = 0.0582, at 10° = 0.0652. 

Solubility of Hydrogen in Water and in Organic Solvents. 


Results in terms of the Ostwald Expression, (Just, 1901.) 


Solvent. 

hi - 

ha- 

Solvent. 

hn- 

/jo. 

Water 

0.0199 

0.0200 

Amyl Acetate 

0.0774 

0-0743 

Aniline 

0.0285 

0.0303 

Xylene 

0.0819 

0.0783 

Amyl Alcohol 

0.0301 

0.0353 

Ethyl Acetate 

0.0852 

0.0788 

Nitrobenzene 

0.0371 

0.0353 

Toluene 

0.0874 

0.0838 

Carbon Disulfide 

0.0375 

0 . 0336 

Ethyl Alcohol { gS . S %) 

0.0804 

0.08(^2 

Acetic Acid 

0 . 0633 

0.0617 

Methyl Alcohol 

0.0945 

0.0902 

Benzene 

0.0756 

0.0707 

Isobutyl Alcohol 

0.0976 

0.0929 

Acetone 

0.0764 

0.0703 





Solubility of Hydrogen in Ethyl Ether. 

IChristofT, 1912.) 

Results in terms of the Ostwald Solubility Expression I 

/o = 0.1115, 4 == 0.1150, /lo = 0.1195, /i5 ^ 0.1259. 
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Results for the system. Hydrogen + Nitrogen Ammonia (gas) + Ammonia 
(Liquid) at temperatures from -22.5’ to and pressures from 50 to 

1000 atmospheres are given by Larson and Black, 192s* ^ discussion of 

these and similar results for other systems in light of the concept that 
solubility effect is a change in activity of one component resulting 
from the presence of the other component is given by Cupples, 1929. 


HYDROGEN 

SoLUHiLiTY OP Hydrogen in Several Solvents. 

(Horluti, 1931 .) 

The determinations were made with great precision. The results are 
in terms of the Ostwald Solubility Expression, which is^ = the ratio 
of the concentration of the hydrogen in the liquid phase to its con¬ 
centration in the gas phase. 

Results for: 


Carbon 

Tetrachloride 


Benzene 

Ethyl 

Ether 


i 


l 


i . 

0 

0.0650 

7.0 

0.0585 

-80.6 

0.0498 

20.9 

0.0794 

22.9 

0.0700 

“ 59.9 

0.0632 

38.8 

0.0928 

41.3 

0.0844 

“40.0 

0.0800 

59.0 

0.1124 

62.8 

0.1051 

“21.1 

0.0964 





0.0 

0.1188 





21.1 

0.1409 


Acetone 

Chlorobenzene 

Methyl 

Acetate 


1 


l 


l 

”81.9 

0.0273 

-40.9 

0.0303 

-78.5 

0.0249 

-60.7 

0.0376 

”20.5 

0.0382 

“60.3 

0.0338 

-£|.o.6 

0.0498 

0.0 

0.0479 

“40 i 1 

0.0447 

-20.9 

0.0618 

21 .2 

0.0595 

“20.1 

0.0578 

0.0 

0.0783 

40.0 

0.0702 

0.0 

0.0730 

20.9 

0.0968 

60.3 

0.0837 

20.9 

0.0891 

40.0 

0.1131 

80.8 

0.0976 

40.90 

0.1051 
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SOLUBILITT OP HYDROGSM IN SBVBRAL SOLVFMTS. 

(MaxtAd and Moon, 1936,) 

Some of the determinations vere made with an apparatus with a mag¬ 
netically operated stirrer such as employed by Horiuti. For the others 
a form of apparatus which permitted stirring by rocking the mixture was 
employed. 




d. of Solvent 

Vapor Pressure 

Hp solubility 

doxvenc 


ac Solution 

(nun Hg)of Solvent 

expressed as 



Terap, 

at Solution Temp. 

Bunsen Abe. Coef, 

\cetic Acid 

i 8.6 

1.0507 

11.0 

0.0558 

I* II 

20.0 

1.049 

12.0 

0.0566 

II II 

c 

o 

1.039 

21.0 

0.0594 

II II 

37.5 

1.031 

30.0 

0.0620 

II II 

45-0 

1 .023 

45-0 

0.0649 

II II 

54.9 

1.011 

72.0 

0.0676 

II II 

6/),8 

1 .000 

109.0 

0.07x4 

II M 

74.3 

0.989 

166.0 

0.0742 

Ethyl Alcohol 

0.6 

0.8063 

12.2 

0.0718 

II II 

10.0 

0.7978 

23.8 

0.0737 

11 II 

20.3 

0.7890 

44.0 

0.0769 

II II 

25.0 

0.7851 

60.0 

0.0784 

II M 

30.0 

0.7808 

78.0 

0.0802 

II II 

40.0 

0.7730 

133*0 

0.0840 

II II 

50.0 

0.7633 

220.0 

0.0864 

Ethyl Acetate 

0.5 

0,9244 

25.0 

0.0708 

II II 

10.0 

0.9126 

42.7 

0.0724 

II M 

21.0 

0.8993 

76.9 

0.0761 

II M 

30.0 

0.8883 

118.7 

0.0808 

II n 

39.8 

0.8762 

184.0 

0.0803 

Chloroform 

1,0 

1.5260 

61.0 

0,0563 

tl M 

10.0 

1.5050 

100.0 

0.0576 

II II 

18.7 

1.4886 

149.6 

0.0584 


25-5 

1 .^750 

197.0 

0 . 061 4 

Benzene 

0.5 

0.9001 

25.0 

0.0526 


8.3 

0.8920 

43-0 

0.0572 


21.2 

0.8775 

79.0 

0.0625 


30.6 

0.8675 

123.0 

0.0672 


40.0 

0,8576 

181.1 

0.0727 
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HYDROGEN 

Solubility of Hydrogrn in Several Solvents. 

(Klrjeew and RomantchonK., 1936 .) 



Total Oaa pressure cc HpCreduced 

to 0 and 7eomm)^dissolved dy 1 cc 

Solvent at: 

Solvent 

In 

■M. HR. 

/ -20° 

-lOO 

QO 

4200 

•e-40'^ 

Petrol (Gasoline?) 

50 

0.010 

0.008 

0.007 

0.005 

0.004 

n 


100 

0.019 

0.016 

0.014 

0.010 

0.008 

.. 

•1 

200 

0.038 

0.034 

00 

0 

0 

0.021 

0.017 


ft 

300 

0.056 

0.051 

0.043 

0.033 

0.025 

<1 

ri 

400 

0.074 

0.068 

0.057 

0.044 

0.034 

M 

It 

.500 

0.092 

0.085 

0. 072 

0.054 

0.042 


11 

600 

0.111 

0.102 

0. 087 

0.065 

0.050 


ti 

700 

0.129 

0.119 

0,101 

0.076 

0.058 

'* 

M 

760 

0.140 

0.129 

0.110 

0.083 

0.064 

Xylene 


50 

0.006 

0.005 

— 

— 

— 

n 


100 

0.013 

0.011 

0.009 

0.009 

0.010 



200 

0.026 

0.024 

0.018 

0.018 

0.021 

II 


300 

0.039 

0.036 

0.029 

0.029 

0.033 



400 

0.052 

0.048 

0.039 

0.039 

0.044 

It 


Soo 

0.065 

0 

0 

0 

0.046 

0.049 

0.056 

" 


600 

0.078 

0.072 

0.059 

0.059 

0.067 

II 


700 

0.091 

0.084 

0. 069 

0.069 

0.078 

It 


760 

0.099 

0.091 

0.075 

0.075 

0.085 

KJracking Benzen^?) 50 

0.014 

0.012 

0.010 

0.008 

0.005 


•1 

100 

0.028 

0.022 

0.018 

0.016 

0.010 

" 

II 

200 

0.058 

0.044 

0.036 

0.030 

0.020 

II 

II 

300 

0.087 

0.064 

0.056 

0.044 

0.030 

" 

II 

400 

0.116 

0.084 

0.074 

0.059 

0.040 

II 

II 

500 

0.146 

0.105 

0.094 

0.074 

0.051 

It 

II 

600 

0.175 

0.126 

0.112 

0.088 

0,061 

n 

II 

700 

0.202 

0.148 

0.132 

0.102 

0,072 

II 

II 

760 

0.220 

0.160 

0.144 

0. Ill 

0.078 

Results 

are also 

given 

for Dichlor Ethane 

and "Heavy 

Solvent" 

which are 


fairly near those for "Cracking Benzene" at 20°. 

1 liter Cyclo hexanol (CgB^pH)dissolve 83,100 at 2O® and 76omni pressure. 

(Cauquil, 1927.) 
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Solubility of Hydrogen in Several Solvents at 25° at High Pressures. 

(Frolics, Touch, Hogan and Peer, 19 SI,) 

The deteminations were made by shaking the solvent with various pres¬ 
sures of hydrogen in a steel cylinder maintained at 250, and, after attain 
fnent of equi librium, withdrawing a sample of the saturated solution over 
mercury, in a buret designed so that the volumes could be measured with 
the same degree of accuracy at any ratio of gas to liquid. The results 
are presented in the form of a diagram from which the following approxi¬ 
mated values were estimated. 


cc H2 (ra«aaur#5d and 7 eo«») dlaaolvad Dy l.Occ 


Solvent 

40" 

60 ’“ . 

80 

too 

ik) "Awioaylitefw Pr«iiavirf' 

Methyl alcohol 

3.3 

S.o 

7.0 

a.s 

12.5 

Propane 

17.3 

25.0 

34.0 

42.s 

— 

iso Propanol 

2.5 

4*5 

6.0 

7 .S 

U .3 

Pentane 

9.0 

13.5 

38.2 

22 , S 

— 

Butane 

11.0 

16.5 

22.0 

27.0 

— 

Hexane 

5.0 

11 .0 

iS.o 

18.0 

— 

Octane 

0.0 

8.5 

11.s 

14.9 

22.0 

Cyclohexane 

4.0 

6 .0 

8.0 

60.0 

15.2 

Heavy Naphtha 

2.7 

4.3 

5.6 

7.3 

10.8 

Gas Oil 

2 .S 

4.0 

$.3 

6.8 

10.0 


Data for the Solubility of Hydrogen in the Following Metals 
Have Been Determined. 


Ag (Steacie and Johnson, 1928. > Mo 

Ce (von Samson-Kimmelstjerna, 1930. )Nb 
(k) (Sieverts, 1907; Sicverts and Ni 

Hagen, 1934.) 

Or (Martin, 1929; Tamman, 1930; Pd 

Luckemeyer-Hasse and Shenk, 

1932.) 

Cu (Sieverts, 1911.) 

Fe (Sieverts, 1911; Martin, 1929; 

Sieverts and Hagen, 1931 Pt 

Luckemeyer-Hasse and Shenk, Ti 

1932.) 

(Sieverts, 2apf and Mority., 193H. ) ^ 

Ge (Hagen and Sieverts, 1930.) y 

In ( " ” " ” ^ 


(Marlin, 1929-) 

(Hagen and Sieverts, 1930.) 
(Sieverts, 1911; Luckemeyer- 
Hasse and Shenk, 1932.) 
(Sieverts, 1914; von Samson- 
Himmelstjerna, 1930; Sieverts 
and Zapf, 1935, also give re- 
.sults for the Solubility of 
Deuterium. ) 

(Sieverts and Jurisch, 1912.I 
(Hagen and Sieverts, J930; 
Kirschfeld and Sieverts, 1929.) 

(Kirochfeld and Sieverts, 1929; 
1930*) 

(Martin, 1929.) 


La (von Samson-Himmelst j erna, 1930.) 

Mn (Luckemeyer-Hasse and vSehenk, 1932.) 


HYDROGEN BORATE H^BO^ (See Boron Oxide Hydrated 


HYDROGEN BROMIDE (Hydrobromic Acid) KBr 
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HYDROGBH BROMIDE 

Solubility in Water. 

(Rooeeboom —Z- pbysik. Chem. 2 , 454 . ’ 88 ; Rcc. trav. chim. 4 * ’85; 5 . 3 S 8 » * 86 ; see also Pickering 

— Phil. Mag. [5] 36, 119, * 93 -) 



GmsJIBrDissolvedCat 76o-765mm.) 


Gms. HBr Dissolved at 

t®. 

per 

100 Crms. 

) 5 . 

Lower Pressures per 100 


Water. 

Solution. 

Gms. H2O. 

— 2 

S 255.0 

71-83 

• • 

175.0 (10 mm.) 

-15 

239.0 

70.50 



0 

221.2 

68.85 

611.6 

108.5 (5 mm.) 

+ 10 

210.3 

67.76 

581-4 

15 

204.0 

67.10 



25 

193.0 

65.88 

532-1 

... 

50 

171-5 

63.16 

468.6 

... 

75 

150 -5 

60.08 

406.7 

... 

TOO 

130.0 

56-52 

344-6 

... 


/3 r Bunsen Absorption Coefficient which is the volume of gas (reduced 
to 0 and 760mm) absorbed by 1 volume of the liquid when the pressure 
of the gas itself, without the tension of the liquid, amounts to 760mm. 

Equilibrium in thi Systbm Hydrobromic Acid, VTatbr and Alcohols at 25 ®. 

(Rebum and Shearer, 1933.) 

The determinations were made by adding from a buret one of the consti¬ 
tuents to known mixtures of the other two until appearance of permanent 
turbidity. The tie lines of the saturation curve thus obtained were de¬ 
termined by mixing suitable amounts of the three constituents to yield 
two liquid layers at 25° and titrating each of these for HBr content. 

Results for HBr t- H O Results for HBr HgO 

+ Iso Amyl Alcohol, (CHglgCHCHgCHgOH 4 Iso Butyl Alcohol. (CHg IgCHCH^OH 


Qma. per 100 

Qm. 

ptr 100 

Qms. 

per 100 

Oma. 

per 100 

005. afC. aol. 

Oia. 

. 01 . 

918 . 1 

Bft. aol. 

gna. 

MC. aol. 

V 




'HgO 


^H^ 

W 

9.0 

91.0 

42.0 

25.0 

16.1 

83.0 

62.4 

20.0 

11.36 

85.3 

45.8 

19.1 

22.6 

72.7 

66.9 

15.4 

16.90 

76.8 

54.7 

8.17 

29. I 

61.8 

70.8 

12.6 

17.7 

70.6 

67.7 

3.39 

35.1 

53.1 

75.5 

11.0 

21.2 

63.2 

76.9 

3.00 

48.9 

35.0 

82.8 

8,7 

26.4 

57.6 

83.0 

2.84 

57.3 

25.7 

91 .2 

, 8.8 

28.4 

47.8 

91.7 

2.58 





30.2 

44.2 

97.0 

3.00 






Tie Line Data 


Tie Line Data 



Qna. HBr 

100 018. 


CMS. HBr 

Mr 100 gna 


KgO layer 

layer^ 

HgO layer 

Vio° 

13.5 

3.5 


10.8 

6.0 


24. 

0 

13.0 



8.7 

4.3 


34. 

1 

23.5 
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ti^EBZIKB-PoiMTS OF DlLOT* AQUKOOS HyDROBROMIC ACID SOU'TIONS. 
~ (Klein and Svanberg, id 20 .) 


of F. pt 


Nornallty of Aq. HBr 


-0.362 

- 0.923 

- 1.907 

^'reezinjy-point data are given 
^Uowing compounds. 


0.1 

0.25 

o.s 

mixtures of HBr and each of the 


'on 

(1) 

'CbI's'rO 

< 3 ) 


(2) 

I :cii 

(1) 

(2) 

C3II4 

CH3COCH3 

(4) 

(1) 

C.HsCjH, 

Ct'U 

is) 

(5J 


(1) 

Qi^COOCzWs 

(1) 

Cell^lClla 

IgO 1 

J5I20 

(1) 

CfiHe 

(1) 

C9H12 

(2) 

'5C1 

(1) 

CejUgCHa 

(1)(2) 

HgS 

(6) 



CfiHslCHs)3 

(S)(2) 




(1) = Maass and McIntosh, 1912; Reid and McIntosh, 1916; (2) = Maaiss and 
'^sell, 1918; (3) Mcfntosh, 1911; (q) Maass and RiisseLL, 1921; (5) Maass, 
'%er and Morrison, 1 . 923 ; (6) Ragster, 1911. 

'f^JlROGEN CYANIDE MCN 


Frrrzino-points of Mixtures op Hydrogbn Cyanide and Water. 

(Coatea and Hartahorne, 1931.) 

The apparatus v<as provided with a magnetically operated stirrer. A 
'cury thermometer was used and the freezing-points determined by back 
rapolation of time-temperature curves over the super cooling region 
•ept near the eutectic point. Here it was necessary to employ a .jet 
air directed a short distance above the level of the liquid. The rapid 
‘■poration thus induced caused crystals to form which inoculated the mix- 
*e and prevented super cooling. The mixtures of which the freezing- 
nts were determined were analyzed by Liebig's method of silver nitrate 
ration. The results in the metastable region were obtained by a modi- 
d form of apparatus in which stirring was avoided and a rapid rate of 
»ling was employed. 


Cin. Mols. HCN 

Solid 


nm. Hols. HCN 

Solid 


lil. HOU. HCH Solid 

. per 

100 0 n. Hols. 

Phase 


per 100 9 n. Mols 

Phase 

c per 100 g.. HOI,, p. 


HCN ^ HgO 



HCN ♦ HgO 



HCN ♦ H 0 

>.9 

0.81 

Ice 

-16.4 

50.29 

Ice 

-15.8 

95-9 HCN 

3-5 

3-09 

M 

“ 17-3 

59-24 


-14,4 

98.5 

7,7 

7.76 

II 

- 39-3 

66.96 

" 

“I3.3 

100.0 " 

> .9 

9-89 

II 

-21 - 1 

70.4 

M 

-24.7 

24-8* 

*..8 

14-25 

11 

-22.6 

73.0 

II 

-24.0 

34 - 4 * 

^.M■S 

19-36 

II 

” 23-4 

74.5 

" + HCN-24.1 

39 - 2 * 

;*5 

26.29 

II 

-22.5 

79-7 

HCN 

-24-5 

47 - 9 * 

, .0 

36.82 

If 

-19.4 

88.9 


-25.6 

54 - 7 * 







“ 27-5 

S 8 . 7 * 

Metastable region - 

consisting of two 

liquid phases 

with critical 


iition temp, of -24-0°. 

dditional determinations in agreement with the above are given by 
per and Coffin, 1933. These investigators also give results for the 
pts. of mixtures of HCN HCOOH, HCN ^ HCONH^ and HCN + C^HgCHO. 


CN 
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HYDROCYANIC ACID HCN. 

Distribution .between Water and Benzene. 
(Hantzsch and Scbalt, 1899; Hantzsch and X’agt, ryoi.) 



Mol. HCN per Liter: c 

t“. 

Mol. HCX per Liter: 

c ^ 

t". 

HjO Layer (c). QHe Layer (c'). c' 


HoO Layer ic ). Layer (<:'). 

c* 

6 

0.00625 0.00325 1-923 

7 

0.0574 0.0148 

3-88 

16 

0.00593 0 • I - 634 

20 

0.0572 0.0154 

3-72 

25 

0.00580 0.00375 1.547 





Data for the effect of HCl and of KCl on the distribution are also given. 


Distribution of Hydrogbn Cyanide Between Water and Benzene. 

(Gross and Schwarz, 1930 .) 


CN 



On. Mols. HCN.per l(X) 0 cc: 

*.0 

On. Mols. 

HQJ^per lOOOcc; 

rO 

Gkn. Mols. 

Hamper lOOOcc: 


' HgO 


t 



L 

H30 

= 6"8 


layer 

layer 


layer 

layer 


layer 

layer 

15 

0.01084 

0.002665 

15 

0.3494 

0.0905 

15 

0.5532 

0.i486 

ti 

0.02167 

0.005342 

II 

0.3777 

0.0981 

** 

0.6507 

0.1772 

ti 

0.04334 

0.01073 

II 

0.3999 

0.1051 

II 

0.9178 

0.2598 

H 

0.2321 

0.05916 

II 

0.4740 

0.1254 

8.0 

0.4123 

0.1053 

tl 

0.2905 

0.0749 

II 

0.4830 

0.1275 

8.3 

0.4203 

0.1079 

II 

0.3214 

0.0828 

II 

0.4933 

0.1307 

8.3 

0.7789 

0.2089 


The authors also give results for the distribution of HCN at 15° between 
Benzene and aqueous solutions of KCl, KNO^, CsNO^^, NaNO^, LiNO^, urea and 
glycerol. Results are given by Gross and Iser, 1930 for the distribution 
of HCN at IS® between Benzene and 
K2S0^, MgCl , MgSO^ and U^iSO ) 

1930, for the distribution of ftCN 
tions of Hydrogen Silver Cyanide (HAglCNlg). 


aqueous solution^ of LiCl, NaCl, NaNO , 

. Results are given by Randall and Halford, 
at 25° between Benzene and aqueous solu- 


HYDROGEN CYAN ATE (Cyanic Acid) IIQJO 

Solubility op Hydrogen Cyanate in Water Determined 
BY the Freezing-point Method. 

C N 0 fLinhard, 1938 .) 


Although cyanic acid decomposes in presence of water it was found 
that mixtures of the two are stable at sufficiently low temperatures 
and the following results were obtained for the freezing-point curve. 



Mols. HCNO per 

Solid 

Mols. HCNO per 

solid 

t°(cor.) 

100 Mols. HCNO ♦ HgO 

Phase t rcor.) ^ 

^0 Phase 

-23.5 

29.3 

H^O (Ice) -68.8 

s 8.5 

H,0 

-28.7 

33.3 

" “83.6 

62.8 


‘33.7 

38.3 

” “102.$ 

Eutec. 67.0 

" ^ HCNO 

“39.6 

43.2 

" -101.0 

68.1 

HCNO 

“42.2 

45.0 

" ‘97.2 

74.9 

tl 

“50.0 

49.8 

" ‘93*2 

83.6 

It 

“62.0 

55.3 

" -86.8 

m. pt. 100.0 

II 
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HYDROCHLORIC ACID HCL 

Solubility in Water by the Freezing-point Method. 


(Composite curve from results of Roloff, 1895; Pickering, 1893(a); Roozeboom, 
1884, 1889 and Rupert, 1909.) 



Gms. HCl 
per 100 Gms 

Solid Phase. 

Gms. HCl 

t®. per 100 Gms. 

Solid Phase. 

— 1.706 

Sat. Sol. 
1.66 

Ice 

— 18.4 

Sat. Sol. 

48.6 

HCI.2H2O 

-14.97 

10 

02 

“ 

—17.7 m. pt. 

SO -3 

il 

— 28,84 

14 

51 


-18.7 

52-85 

H 

-40 

17 

40 


-19.4 

54-1 

44 

— 60 

21 

30 

** 

— 20.8 

55-7 

U 

— 80 

24 

20 


-21.3 

56-5 

44 

— 86 Eutec. 

24 

8 

“ +HCI.3H2O 

-23.2 

57-3 

44 

~ 5 o 

30 

I 

HCI.3H2O 

— 23.5 Eutec. 


“ +HCI.H0O 

-40 

32 

7 

“ 

-21.5 

58^2 

HCI.H2O 


36 

5 


— 20.7 

59-1 

44 

— 24.9 m. pt. 

40 

3 

41 

— 18.4 

61.1 

44 

-27.5 

44 


“ +HCI.2H2O 

-17.4 

62.4 

44 

-23.8 

45 

7 

HCI.2H2O 

~i 5-4 

65-4 


— 21.2 

45 

9 

(( 

“ 15-35 

66.8 

44 


At about —15.35 two liquid layers are formed. Data for these are as follows: 


HCl layer. H2O layer. 


t“ of 

Saturation 
Below —50 

Gms. H2O 
per 100 Gms. 

t®. 

Gms. HCl 
per 100 Gms. 

d . of Sat. Sol. 

t®. 

Gms. HCl 

per 100 Gms. d . of Sat. Sol. 

Sat. Sol. 
0.008 

— 20 

Sat. Sol. 
67.6s 

1.279 

15 

Sat. Sol. 
64.70 

I. 231 


0.017 

-IS 

67.29 

1.269 

20 

64.19 

1.228 

Bet, —15 and 

0° 0.077 

— 10 

66.71 

1.260 

30 

63.21 

1.229 

Above 45 

0.021 

-5 

66.44 

1.255 

35 

62.90 

1.227 

44 

0.052 

0 

65.85 

1.247 

40 

62.27 

1.218 

44 

0. II 

+5 

65.48 

1.245 

45 

61.76 

I . 212 

44 

0.13 

10 

65.18 

1.240 

50 

61.65 

1.219 


For additional data on this system see Baume and Tykociner, 1914. 

Frbbzing-points op Dilute Aqueous Hydrochloric Acid Solutions. 


(Chadwell, 1927,) 

The determinations were made with the highest possible precision. A 
platinum thermometer and Wheatstone bridge were used for measuring the 
temperatures. The analyses were made upon solutions in contact with a 
large amount of 2uided ice. 


F, pt. lowering 

an, Equiv. HC: 

below 0° C 

per 1000 gms. H. 

-0.2934 

0.08321 

-0.5033 

0.1427 

-0.7145 

0.2024 

-0.7771 

0.2198 

-0.8440 

0.2374 

-1.1000 

0.3080 

“1.1202 

0.3137 

-1.4738 

0.4082 

-1.9344 

0.5275 


r. pt. lowering 

Om. Equlv. HCl 

below 0° C 

per 1000 gms. HgO 

“2.3664 

0.6363 

“2.5465 

0.6785 

“2.6114 

0.6969 

“2.9420 

0.7736 

“3.1219 

0.8187 

“3.4545 

0.8945 

”3.8192 

0.976s 

“4.0721 

1.0324 


A compilation of the available data upon the partial vapor pressure of 
aqueous solutions of hydrochloric acid is given by Zeisberg, 1925.) 


Cl 
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Fhmzihg-points of Dilotb Aqosoos Hydrochloric Acid Soldtions. 

(Klein and Svanberg, 1920 .) 


Cl 


of F, pt. 


Noraallty of HCl 


“ 0.34 0.1 

-0.876 0.2s 

-1.807 0*5 

HYDROCHLORIC ACID HCl. 

Solubility in Water at Different Temperatures and 
Pressures. 

(Peicke; Roscoe and Dittmar — Liebig’s Ann. x 12. 3.34. 591 below o®, Roozeboom — Rec. trav. 

chini.3, 104, ’84.) 

At Diflferent Temperatures and 760 mm. Pressure. At Different Pressures and o® 


t®. 

cc. HCl per 
100CC.H2O. 

Density. 

Gms. HCl per Gms. HCl per 
100 g. SoL 100 g. H2O. 

Pressures .*•* 

Gms. HCl 
100 g. H2< 

0 

525-2 

1-2257 

45-15 

82.31 

60 

61 .3 

4 

497 7 

1.2265 

44-36 

79 73 

100 

65-7 

8 

480.3 

1.2185 

43 83 

78.03 

150 

68.6 

12 

471-3 

I.2148 

43.28 

76.30 

200 

70.7 

14 

462 4 

I.2074 

42.83 

74.92 

300 

73-8 

18 

451-2 

I . 2064 

42.34 

73-41 

400 

763 

23 

435-0 

I.2014 

41-54 

71-03 

500 

78.2 

30 

... 

. . 

40.23 

67-3 

600 

80.0 

40 

... 

.. . 

38.68 

63-3 

750 

82.4 

SO 

... 


37-34 

59-6 

1000 

85.6 

60 


... 

35-94 

56.1 

1300 

89-5 


♦ Pressures in mm. Hg minus tension of HjO vapor. 

100 gms. sat. sol. of HCl in HgO contain 45.44 gm. HCl at 0° and 41.2 
gm. at 25°. (Cupr, 1926, 1928.) 

loocc sat, sol. of HCl in H^O contain 71.9 gm. HCl at 20°. tKnight and 
Hinshelwood, 1927.) 


Solubility in Water at Temperatures Below 0®. 

At a pressure of 760 tnm. At pre.s.sijres below and above 760 mm. 


V. 

9. 

t®. «. 

t®. 

mm. Pressure. 


-24 

lOI .2 

93-3 

-23.8 

84.2 

— 21 

98.3 

— 10 89.8 

-21 334 

86.8 

-18.3 

96 

- 5 86.8 

-19 

580 

92.6 

-18 

95-7 

0 84.2 

~i8 

900 

98.4 




-17.7 

1073 

101.4 


The eutectic is at —86° and 33 gms. HCl per 100 gms. H2O. 

f = the weight of HCl gas in grams dissolved by 100 grams of H^O at the 
indicated temperature and at a total pressure (that is the partial pressure 
of the gas plus the vapor pressure of the liquid at the absorption tempera¬ 
ture) of 760mm.Hg. 

Data for the solubility at 25° of HCl gas in water at low pressures are 
given by Dobson and Masson, 1924. 
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Solubility of Hydrochloric Acid Gas in Aq. Sulfuric Acid Solutions. 

(Coppadoro, 1909.) 


Results at 17®. Results at 40°. Results at 70®. 


d of Sat. 
Sol. 

Gms. per 100 Gms. 
Sat. Sol. 

d of Sat. 
Sol. 

Gms. per 100 Gms. 
Sat. Sol. 

d of Sat. 
Sol. 

Gms. per 100 Gms. 
Sat. Sol. 

H2SO4. 

HCl. 

H.SO,. 

HCl. ■ 

‘ H2SO4. 

HCL' 

I .211 

0 

42.7 

1.185 

3-56 

35-6 

1-145 

I .61 

32.7 

1.220 

1.86 

39*9 

1-195 

5-86 

34-8 

1.150 

3-38 

31*1 

1.220 

4.75 

39*2 

I .210 

8.90 

32-4 

1.160 

4.80 

30 ..5 

1-235 

8.04 

36*9 

1*255 

16.80 

27.6 

1.180 

7*93 

28.9 

1.260 

12.80 

33*2 

1*255 

18.8 

25-9 

1.225 

18.9 

22.8 

i- 3«>5 

20.9 

28.5 

1.340 

28.6 

18.5 

1-230 

20 

22.3 

1-355 

30.8 

22.6 

1.400 

44-2 

11*5 

1-315 

36.2 

13.2 

1.430 

44.6 

15 

1.520 

61.1 

3*35 

1.380 

48 

6.99 

1-545 

59*4 

6.26 

1*575 

66.4 

1.17 

1-510 

62.7 

1.56 

1.580 

654 

3*25 

1.650 

73*2 

0.17 

1.560 

67.6 

0.54 

1.660 

73*7 

0.62 

1*725 

79*4 

0.081 

1.700 

80.7 

0.05 

1-735 

77*5 

0. II 

1-755 

81.4 

0.032 

1*745 

83 

0.03s 

1 -815 

89 

0.068 

1.770 

83-5 

0.029 

1*745 

83-4 

0.032 


Solubility op Hydrochloric Acid in Concbntratkd Sulfuric Acid 


AT 25° and 76omin. Cl 

(Cupr, 1926 .) 


percent 

Ob. HCl per 100 

Percent 

Om. HCl per 100 

percent 

Qb. HCl per 100 


gns. sat. sol. 


gms. sat. sol. 


gns. sat. aol. 

76.(13 

0.3588 

90.69 

0.0922 

97.36 

0.1432 

81.87 

0.1420 

92.20 

0.0996 

98.65 

0.1971 

86.76 

0.0974 

94.14 

0.1082 

100.00 

0.4015 

89.31 

0.0920 






Additional determinations at other temperatures and concentrations of 
HgSO^ are given by Cupr, 1925(a), 1928. 

Solubility ok Hydrochloric Acid in Aqueous Solutions ok Acetic Acid. 



Results at 

^0 (Capr, 1926 , 

1928 .) 

Results at 

25° 

C 5 ms. .CH.,COOH 

Oms. HCl 

cc HCl gas per 

Oms. CHjjCOOH 

Oms. HCl 

cc HCl gas per 

per 100 gms. 

per 100 gms. 

l«Occ sat. sol. 

per 100 gms. 

per 100 gms. 

l.Occ sat. sol. 

aq. Solvent 

aq. Solvent 

at 760 mm 

aq. Solvent 

aq. Solvent 

at 700 mm 

11.52 

76.51 

479.2 

11.02 

63.03 

390.2 

19.03 

72.72 

461.2 

22.90 

55.45 

349-8 

27.96 

66.98 

430.8 

33.69 

51.06 

325-8 

48.89 

55.69 

366.6 

48.38 

42.67 

275-7 

72.96 

41.41 

276.7 

70.95 

30.66 

200.4 

79.86 

37.51 

251.0 

87.04 

21.32 

139.1 

89.56 

31.48 

210.3 

95.24 

14.13 

91.5 

89.49 

31.39 

209.0 

99.45 

8.35 

53-6 


Miscibility of Hydrochloric Acid with Mixtures of Water and 
Phenol at 12®. 

(Schreinemakcrs and van der Horn van dcr Bos, 1912.) 

Composition of the Reciprocally Composition of-the Solutions in 

Saturated Liquid Pairs. Contact with Solid Phenol. 


Water Ri 
% HCL 

ch Layer. 

% Phenol. 

Phenol R 
% HCL 

ich Layer. 

% Phenol. 

% Water. 

% HCL 

%■ Phenol'. 

0 

7*45 

0 

72 

11.22 

0 

88.78 

3*1 

6.6 

0.09 

78 

84-5 

10.7 

4.8 

6.6 

5*3 

0.2 

80.3 

80.38 

15 • 6.4 

3-98 

8 

5-1 

0.36 

82.6 

72-43 

24-37 

3-2 

10.7 

4.8 

0.52 

84-5 

60.25 

36.25 

3-5 


Additional data for this system are given by Krug and Cameron, 1900. 
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HYDROGEN CHLORIDE 

Equilibrium in the Systems Hydrochloric Acid, Water and Organic Solvents. 

(Rebum and Shearer, 19353 .) 

The determinations were made by adding from a buret, one of the consit- 
tuents to known mixtures of the other two until appearance of a permanent 
turbidity. The tie lines of the saturation curve thus obtained were de¬ 
termined by mixing suitable amounts of the three constituents to yield 
two liquid layers and titrating each of these for acid content. 

Results at 25® for HCl + Results at 25^ for HCl+Results at 25® for HC 1 '»- Hp 
H O Iso Amyl Alcohol H 0 + Iso Butyl Alcohol Cyclohexanone 

{{CH3) j^CHCHgCHgOH) { (CH3)2CHCH20H) 


Gtts. per lOO^gms. sat; sol. 

Qns. per lOO^gns. sat. sol. 

Gms. per 

100 gns. sat. sol. 

^ HgO 


^ HgO 


^ H^O 

Vio'^ ' 

8.9 

91.1 

16.1 

83.9 

7.5 

92.5 

14.15 

82.7 

27.3 

68.4 

22.1 

74.4 

18.90 

74.6 

35.4 

58.3 

34.6 

59.8 

23.10 

67.7 

40.0 

52.3 

43.4 

49.6 

38.8 

44.1 

44.6 

46.6 

50.2 

41.9 

49.5 

29.3 

49.6 

40.U 

54.4 

36.9 

54.3 

23.6 

53.2 

36.7 

56.5 

34.0 

64.9 

11.3 

59.2 

30.0 

62.8 

27.0 

72.0 

5.16 

69.5 

18.7 

68.1 

21.7 

83.6 

3.60 

79.8 

10.3 

72.8 

17 .2 

91.4 

2.79 

84.8 

8:4 

81 .4 

12.3 

97.1 

2.90 

91.2 

8.8 

87.8 

12.2 

Tie 

Line Data 

Tie Line Data 

Tie 

Line Data 

Urns. HCI per ICX) gms. 

_ 

nms. HCl 

per 100 0ns. 

Qms. HCl ^r 100 gms. 

^ HgO 






layer 

layer 

layer 

layer 

layer 

layer 

7.83 

1 .99 

10.4 

6.3 

9.5 

2.3 

16.13 

21.7 

7.30 

14.7 

7.7 

4.2 

3.6 

1.3 

8.8 

1.1 

Results 

at 40® for 

Results 

at 55° for 

Results at 25° for 

HCl+H^O 

+ Iso Butyl 

HCl H^O 

+ Iso Butyl 

HCl + H ,0 + n Butyl 

Alcohol ((CHjl2CHCHj,0H) 

Alcohol (iCHgJgCHCH^OHl 

Alcohol 1 

(CHglCHglgCHgOH) 

Qns. per 100 gns. sac. sol. 

_ /\ _ 

Qea. per 100^9ns. sac. sol. 

Qms. per 

lOO^gms. sat. sol. 

HpO 


' HgO 


' H^O 


17.9 

82.1 

21.8 

78.2 

21.9 

78.1 

26.6 

69.6 

29.2 

67.2 

29.2 

67.1 

42.6 

49.3 

37.0 

56.8 

39.7 

54.3 

53.5 

36.9 

50.6 

40.5 

51.9 

39.4 

64.0 

25.0 

64.3 

24.8 

66.4 

23-3 

74.0 

14.7 

72.4 

16.6 

75.4 

13.9 

81.2 

10.0 

80.7 

10.5 

84.9 

8.5 

92.0 

8.0 

91.2 

8.8 

91.7 

8.3 
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Distribution of Hydrochloric Acid Bbtvbbn Water and Bbnzehe. 


Results at 20° 

(Knight and Hlnshelwrood, 1927 .) 


Results at 25° 

(Wynne-jones, 1930 .) 


Oms. HCl 

per lOOOcc 

Oms. HCl 

per lOOOcc 

Oms. HCl 

^er lOOOcc 

On. Mols. HCl 

per 1000 gna.: 


*^6^6 



' H30 

6 6 


Ve 

layer 

layer 

layer 

layer 

layer 

layer 

layer 

layer 

718.8 

18.50 

420.2 

2.47 

212.0 

0.252 

9.603 

0.00213 

604.0 

17.7 

379.8 

1,818 

165.9 

0.100 

10.215 

0.00340 

549.3 

17.4 

343.3 

1.264 

134.0 

0.056 

10.508 

0.00423 

509.0 

15.7 

312.0 

0.929 

94.8 

0.028 

11.43 

0.00768 

504.6 

15.62 

289.3 

0.706 

43.3 

0.0036 

11.99 

0.0110 

492.5 

8.92 

259.0 

0.532 

19.5 

0.0002 

12.93 

0.0216 

448.5 

3.72 

236.1 

0.382 

12.3 

0.0001 




looocc pure benzene dissolve 16.8 gm, HCl at 20° and vbomm pressure, 
looocc benzene previously saturated with H^O dissolve 18.31 HCl at 

20° and 76onirri. 

looocc benzene simultaneously saturated with H^O and HCl dissolve 18.50 
gms. HCl at 20° and 760mm. (Knight and Hinshelwood, 1927.) 

Distribution op Hydrochloric Acid Between Water and Nitro Benzene at 25°. 

(Wynne-vJones, 1930 .) 


Gtor. Mola. 

HCl per 1000 gma. 

on. Mols. 

HCl^per 1000 gma. 

Om. Mols. 

HCl^per 1000 gma. 

hgO layer 

CgHgNOg layer^ 

''HgO layer 


'^HgO layer 


9.635 

0.0027 

14.84 

0.0707 

18.05 

0.33s 

11.147 

0.0080 

15.21 

0.0833 

18.38 

0.394 

11.61 

0.0109 

16.46 

0.164 

19.33 

o.SS6 

12.84 

0.0229 

17.19 

0.223 

19.52 

0.603 

13.34 

0.0396 

17.76 

0.292 

20.42 

0.833 


Cl 


Data have also been determined for the Distribution of HCl between HgO 
and each of the following compounds at 25°*. Amyl Alcohol, Tertiary Amyl 
Alcohol, n Butyl Alcohol and Methyl Bthyl Ketone (Archibald, 1932.) 

Results for the distribution of HCl between HgO and Phenol are given by 
Wosnessensky and Astachow, 1925. 


Solubility of Hydrochloric Acid Gas in Methyl Alcohol, Ethyl 
Alcohol, and in Ether at 760 mm. Pressure. 

. ( 4<5 Bruya—-Rec. tray, chiut. ii, 129, '92; Schuncke — Z. physik. Chem. 14, 336* '94*) 


Grams HCl gas per 100 Grams Solution in: 


t*. 

CH3OH. 

—A. _ 

C2H6OH. 

(C2H6)2d. 

— 10 

54.6 

. . . 

37.51 (-9.3®) 

- 5 


. . . 

37.0 

0 

SI -3 

45-4 

35-6 

+ 5 


44.2 (6.3°) 

33 I 

10 

. . . 

42.7 (11.5°) 

30*35 

IS 

. . . 

— 

27.62 

20 

47 0(18°) 

41.0 

24.9 

25 

. . . 

40.2 (23.5°) 

22.18 

30 

43 0(31.7°) 

38-1 (32°) 

19*47 
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Freezing-Points of Mixtures of Ethyl Ether and Hydrochloric Acid. 

( Hirai, 1926 .) 



MoL(CsHs/,0 
per joo niols. 
sat. sol. 

Solid 

Phase. 


Mols. (CJlsl.O 
pci* 100 mols. 
sat. sul. 

Solid 

Phase. 

—117.7. 

. 100.0 

(CjH 5 )jO 

- 87-4. 

. 36.29 

(C..H 5 ).>o;(hci). 

—II8.-8, 

89.16 

» 

— 87.3111. pt. 

33.33 

■» 

—119.3. 

. 86.93 

» 

— 8g.0. 

. .31.70 

)) 

—194.‘i. 

. 79.68 

)) 

— ()3.,'). 

• 37-39 


—127.8. 

• 77-33 

» 

—100.4. 

•2.1.06 


—126.5. 

(58.04 

(GJl5)2 0.(HCI), 

—io4-o. 

. 18.76 

» 

—ii5.4- 

. (13.66 


—ii3. ). 

11.20 

» 

—110,9. 

:)9.5) 

» 

—11.5.5. 

10.5.5 

» 

—100.4. 

02.13 

» 

—123.(5. 

. 6.08 


—100.9. 

50.97 

» 

—123.7 . 

5.70 

HCl 

—107.3. 

47- 

» 

—120.8. 

4 • ^>5 

)) 

- o4.5. 

. 44.84 

u 

—120.5. 

3.87 


— 89.3. 

. 38.2.1 


—112.5. 

0.00 



The following determinations by McIntosh, i928» differing from the above 
were made in a specially constructed freezing-point apparatus provided 
with a magnetically operated stirrer and a very accurate platinum quartz 
thermometer. 



Hol. Percent 

HCl 

Solid 

Phase 


Mol. Percent 

HCl 

Solid 

Phase 

-102.9 

42.5 

(CgHgIgO.HCl 

-84.8 

70.0 

(C2n,.)g0.2Hci 

-100. 

47.3 


-97.6 

71.6 


-98.6 

50.0 

II 

-99.6 

80.5 

(C^tl.j^O.sHCl 

-97.9 

54.2 

II 

-96.2 

81.5 

" 

-100.4 

56.5 

fl 

-92.9 

83.6 

" 

-82.0 

-83.2 

65.6 

67.6 

(C^H^).o.2nci 

2 5„2 

-94.2 

85.0 

II 


Frbszing-Poirts op Mixturks of Hydrochloric Acid and Acrtonb. 

(Hlral, 192c; McIntosh, 1928 .) 


» 0 

Mol percent 

Solid 


Mol. Percent 

Solid 

t 

HCl 

Phase 

t'^ 

HCl 

Phase 

*94.5 

0.0 

(CH 1 no. 

-84.6 

57-7 (CHJ 

XO.HCl 

-107.0 

14.43 

(CfljXO.HCl 

-82.7 

SS.S 6 ® 

"■ II 

-114.6 

27.29 


- 86.6 

57.26 

" 

-91.5 

36.5 

II 

-92.8 

60.39 

II 

-85.7 

42.99 

II 

-81,2 

69.7 2(CHg) 

71.7 

.CO-SHCl 

-76.9 

47.1 

II 

-80.8 

^ II 

-78.0 

-80 

54.0 

52.91 

II 

II 

-85.3 

74.3 

II 


Data for the reciprocal solubility of HCl (also of CO., SOg and NH3) 
and the vapors of Ether, Acetone, Methyl Alcohol and Chloroform, as deter¬ 
mined by measuring at 25° the change in pressure produced by adding weighed 
amounts of the volatile liquid to a given volume of HCl g^ls, are given by 
MacFarlane awid Wright, 1934. 
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Solubility op Dry Hydrogbn Chloride in Several Solvents 
AT 20 ° AND 76oniin. 

(I'E.lrbrother and BalKln* 1931 .) 


Solvent 


Benzene (C-H I 

Carbon Tetrachloride (CCl^) 

Cyclo Hexane 

Cyclo Hexene ( ^Hg^HgCIlgCH^CH 
Solubility op Hydrogen Chloride i 

(Dell, 


Ctas, HCl per lOOOcc sat. solution 

16.91 
6.19 

4 . 9^1 ( 17 - 18 °) 

12.29 (i 7 “i 8 . 6 °) 

Several Solvents at 20° and 76omin. 

1931 .) 


The solvents were saturated by bubbling HCl through them for about 3 
hours, using some S-io times as much gas as required for saturation. The 
dissolved gas was determined by displacing it with a current of CO^ free 
air and absorbing the HCl in H^O and titrating it with normal NaOH. 


Solvent 

s 

X 

Solvent 

s 

X 

Hexane 

3*64 

0.0197 

Bromoform 

4.78 

0.0306 

Octane 

4*50 

0.0296 

Rthyl bromide 

10.3 

0.0348 

Dodecane 

3*42 

0.0314 

Chloroform 

13*80 

0.0444 

Cetane 

2.28 

0.0270 

Bromobenzene 

7.13 

0.0305 

Cyclo Hexane 

3*42 

0 . 01 S 4 

Chlorobenzene 

7.63 

0.0315 

Carbon tetrachloride 

4 .S 4 

0.0181 

Benzyl chloride 

9*75 

0.0448 

Benzene 

11.05 

0.0425 

Benzo tri chloride 

J 4.77 

0.0275 

Toluene 

11.90 

0.0507 

Tetra brom ethano(?/3.93. 

0.0236 

Tetra chlor ethylene 

3.88 

0.0163 

Tetra chlor ethane(s;^.20 

0.026s 

Tri chlor ethylene 

5«79 

0.0206 

Ethyl bromide 

35*15 

0.1019 

Penta chlor ethane 

3.86 

0 . 02 lq 

Ethylene chloride 

14.74 

0.0457 


S = the partition coefficient of HCl between the liquid and the vapor; 
that is s = C (the gm. equiv. HCl per liter) ~o.04i7, since s/c - 
22.4 X 293/273; X = the mole fraction solubility calculated on the assump¬ 
tion that the densities of the Solutions obey the ideal mixture law. 

One liter sat. solution of HCl in C H contains 3.13 am. HCl at 20°. 
(Knight and Hinshelwood, 1927.) 

One liter sat. solution of HCl in CHClg contains 1.83 gm. HCl at 10°. 
(Williams, 1921. ) 

Solubility of Hydrogen Chloride in Several Solvents. 

(Hamal, 1935.) 


A LTshaped gas buret was used for absorbing the MCI in the several sol¬ 
vents. From the volume change in the gas buret, the initial and final 
pressures and the volume of the system, the volume of HCl actually absorbed 
at various pressures by the liquids was calculated. The results for 20cc 
volumes of solvent at the observed pressures were plotted and the value 
for 760mm pressure was found by extrapolation. The final results were 
calculated to Mol. fraction of HCl absorbed at 760mm. 


Solvent 

Formula 

D. Pt. of 

Mol. Fraction 

HCl absorbed 

at veomm at: 

solvent 



25 ° 

Tetra Chlor Ethane 

di. 

2.2 143*5° 

0.03006 

0.02744 

0.02481 

Carbon Tetra Chloride 

76.0° 

0.01826 

0.01550 

0.01277 

Ethylene Chloride 


83*0° 

0.04377 

0.03993 

0.03576 

Ethylene Bromide 


129.0° 

0.03754 

0.03441 

0.03116 

Tri chlor Ethane 

C3H CI3I.1 

.2 112.5° 

0.03463 

0.03101 

— 

Penta chlor Ethane 

c^h 5 i/ 

159*0° 

0.02396 

0.02250 

— 
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Freezing-point data are given for the follovring mixtures: 


HCl Chloroform 
" Methyl Alcohol 

" + Methyl Chloride 

" + Methyl Ether 

" ♦ Propionic Acid 
" + Hydrogen Sulfide 

" + Magnesium Chloride 

" -f Sodium Chloride 
'• + Sulfur Chloride 

" + Sulfur Dioxide 


{Baume and Borovrski, 1914. ) 

'• '• " " ;Baume and Pamfil, 

1911, i9ii»I Maass and McIntosh, 1913.) 

(Baume and Tybociner, 1914.) 

(Maass and McIntosh, 1912; Baume, 1911, i9i<|..) 
(Baume and Georgitses, 1912, 1914») 

II II II II II 

(Dernby, 1918.) 

(Terrey and Spong, 1932.) 

(Baume and Pamfil, 1911, 1914.) 


PERCHLORIC ACID HCIO 4 . 

Solubility in Water, (van Wyk, 1902,1905.) 

Mixtures of HCIO 4 and water were cooled until crystals appeared and then very 
gradually warmed and constantly stirred while an observation was made of the 
10 exact temperature at which the last crystal disappeared. At certain concentrations 
and temperatures unstable solid phases were obtained, also, curves for two series of 
mix crystals were encountered. The methods for detecting these phases consisted 
in seeding the saturated solutions with the several different crystalline forms, and 
observing the change in rate of cooling during the solidification of the mixture. 
The data for the mix-crystal curves I and II are not given in the following table: 



Mols. HCIO4 



Mols. HCIO4 


t". 

rwr 100 Mols. 

Solid Phase. 

f. 

per 100 Mols. 

Solid Phase. 


HC 104 H-HA 



HCIO4-I-H2O. 


0 

0 

Ice 

-32 

26 

HCIO4.2JHJO 

— 10 

5 

u 

— 29.8 

28.57 

“ 

— 21 

7 

tt 

“44 

27 

HCIO4.2HJO 

“‘ 34-5 

9 


“41 

27.25 

<( 

“54 

II 


“34 

28 

4i 

“ 50-5 

19 

HC104.3iH20 

“24 

29.9 

U 

“45 

20 


— 17.8m. 1)1.33.3 

tt 

“•42.3 

21 

it 

-21.5 

36 

ft 

-41.4 

22.22 


-23.6 

365 

“ +HCIO4.HW) 

“43 

23-5 


-12.5 

37 

HC 104 .Ha 0 

-40.5 

22.5 

HC 104 . 3 Hj 0 a 

+3 

38 

“ 

“ 39-5 

22.7s 


28 

40.8 

tt 

“ 37‘6 

24 

u 

40 

43-7 

« 

“ 37-5 

26 

tt 

50 m. pt. 

SO 

u 

-38-8 

27 


45 

59-9 

u 

- 47-8 

22.5 

Ha 04 . 3 Hj 0 i 9 

27 s 

7 I-S 

u 

“44 

24 


17 

77.2 

M 

“ 43-5 

24-5 

tt 

+2.2 

83 -3 

«f 

-43.2 

25 

tt 

“21.S 

90.7 

M 

“ 44-5 

26 

tt 

“40 

94 

M 

-37.2 

2S 

HC 10 ,. 3 Hrf)o+HCl 04 .jiH ,0 

— 102 

100 

!• 
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HYDROGEN H 


Frkezing-points op Mixtures or Hydrogen Fluoride and Water. 

(Cady and Hlldabrand, 1930.) 

The mixtures v^ere contained in a gold cup provided ^rith a gold plated 
stirrer. The temperatures were mea.sured with a thermo couple encased in 
a platinum tube. To about loocc of solution in the gold cup enough liquid 
air was added to partially freeze the solution. After stirring for 15 
minutes the temperature was read and immediately afterwards a sample was 
removed for analysis. This was weighed in a paraffine lined bottle, 
diluted with water and titrated with NaOH using phenolphthaleine as indi¬ 
cator. In some cases it was necessary to determine warming curves and 
take the final sudden change i-n slope as the freezing-point. The authors 
give the observed freezing-points as °K but in the following table they 
have been converted to the ordinary scale by deducting each one from -273°. 



Mols. HF per 

Solid 

On. Mols. HF per 

Solid 

100 gn. Mols. HF-fHgO 

Phase 

100 

8^. Mols. HF ♦ Hj> 

0 Phase 

-O.q 

0.777 

Ice 

-75*4 

69.8 

2HF.H2O 

-6.3 

5*64 

II 

-75*7 

71.0 

II 

-9.8 

8.09 

11 

-31.7 

74.3 

II 

-23.0 

15*65 

II 

-91.1 

76.2 

II 

-41.4 

21.6 

II 

-101.3 

77.6 

" + 4HF.H.O 

-60.0 

26.5 

It 

-100.7 

78.6 

4HF.H2O 

-70.1 

27*6 

" 4 HF.HpO 

-100.3 

79*6 

II 

-62.7 

30.7 

HP. HO 

-100.2 

80.0 

II 

-59*4 

32.1 

It ^ 

-100.C 

81.7 

II 

-48.9 

37.1 

II 

-105.4 

86.4 

II 

-43*5 

40.3 

It 

-110.3 

88.3 

" 4 HP 

-36.1 

47.8 

II 

-106.9 

89.4 

HF 

-35.3 

50.0 

11 

-99.7 

91*3 

II 

-35.8 

51.5 

II 

-93.6 

93.9 

II 

-41.5 

57*5 


-38.9 

96.1 

II 

-51.0 

62.7 

II 

-86.9 

97.4 

II 

-63.3 

67*5 

II 

-85.4 

98.2 

11 

-75.1 

68.5 

” 4 2HF.H2O -82.9 

100.0 

II 


Solubility 

or Hydrogen 

Fluoride in 

Benzene. 




(Simons 

. 1031.) 



Vessels 

made entirely of copper 

were used. 

The vapor of 

HF at its b. 


pt. or that carried over by nitrogen from liquid HP maintained at other 
temperatures, was conducted into benzene until the saturation point was 
reached at selected temperatures. These results were plotted and the 
following values obtained from the curves. 

of the Liquid HF from which On. Mols. HF dlasolved p^r 100 gw. mola> HF ♦ CgHg at: 


cs vapor was conducted 

/ aoo 

30 ° 

AQO 

50 O 

60 ^ ^ 

-77 

2.48 

2.03 

1 .S 8 

1 .12 

0.71 

-18 

3-85 

3.15 

2.44 

1*73 

1.02 

0 

4.32 

3.55 

2.75 

1.96 

1.17 

b. pt. 

6.73 

5.48 

4.22 

2.98 

0 

00 


Vapor pressure results are also given. 
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Siniilar determinations of the solubility of HF vapor at its b. pt. in 
octane, gave the folloi^ring results. 

t° of sat. sol. in Octane "25.1° 36.0° 45*2 51.0 66.3 

Mols. HF per 100 mols. HF ♦ CgH^^ 0.338 0.276 0.235 0.194 0.170 

Freezing-point data for mixtures of HF *► KF are given by Cady, 1934, 
and the mixtures of HF -f NH^ by Ruff and Staub, 1933. 

HYDRIODIC ACID HI. 


Solubility in Water, Determined by Freezing-point Method. 



Gm. HI 
per 100 Gms. 

(Pickering, 1893a-) 

Gms. HI 

Solid Phase. t®. per 100 Gms. 

Solid Phase. 

— 10 

Sat. Sol. 

20.3 

Ice — 60 

Sat. Sol. 

52.6 

HI.4H2O 

— 20 

293 

“ —40 

59 


-30 

351 

« about—35.5 m. pt. 

64 


-40 

39 

« —40 

65-5 



42 

« -49 

66.3 

“ +HI. 3 HjO 

-^60 

• 44*4 

“ —48m.pt. 

70*3 

HI 3H2O 

-70 

46.2 

“ -56 

73-S 

“ +HI.2H2O 

-80 

47-9 

“ +HI.4H2O — 52 

74 

HI sHjO 

F.-pt.data for HI 

4 - ns (Bagster, i9ii),HI + (CH3)20. 

(Maass and McIntosh, Z 9 ia 4 


I HYDROGEN IODIDE 

EQlfILIBBrUM IN THE SYSTEMS HYDROGEN lODIDR, WATER AND ALCOHOLS. 
(Rebum and Shearer, 1933.) 

The determinations were made by adding from a buret one of the con¬ 
stituents to known mixtures of the other two,until appearance of a per¬ 
manent turbidity. The tie lines of the saturation curves thus obtained 
were determined by mixing suitable amounts of the three constituents to 
yield two liquid layers and titrating each of These for acid content. 

Results for HI ILO 4 Iso Amyl Alcohol Results for HI + H O + Iso 

l(CH3)2CfcH2CHj,0H) Butyl Alcohol ((CH3) gCIICHgOH) 


0 ms. per 

100 j^s. sat. sol. Ois. per 100 ^s. sat. sol. 

Ckns. per 100 ^s. sat. sol. 

^ HgO 

^ 12 ° 

HgO 

HgO 

VlO° 

8.50 

91.5 

43-2 15.7 

16.1 

83.9 

12.0 

82.8 

62.3 2.76 

24.9 

67.0 

21.0 

58.8 

76.6 2.55 

32.0 

54.7 

24.0 

52.6 

77.5 3.03 

37.8 

46.7 

25.8 

47.5 

91.2 ' 2.98 

39.6 

44 *3 

27.8 

43«2 

97.2 2.80 

61 .9 

19.3 

29.1 

40.1 


91.2 

8,81 


Tie 

Line Data 

Tie 

Line Data 


Oms. HI 

per 100 gms.; 

Oms. HI 

per lOo gms.: 


layer 


^ HgO layer 



16.84 

9.45 

11.6 

8.3 


30.0 

21.1 

4.8 

4.0 


41.1 

30.5 
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FRBBZIHG-POINTS OP DlLHTB AQOBOIIS SOLUTIONS OP HYDROGEN lODIDE. 
(Klein and Svanberg. 1920.) 

to of F. PC. Nomallty of HI 


- 0.35 

- 0.91 

- 1.90 


0.1 

0.25 

O.SO 


HYDROGEN lODATE HIO3 



Solubility of 

Iodic Acid in Water. 

(Groschuff, 1906.) 


t*. 

Gms. I2O3 per 
100 Gms. Sat. Sol. 

Solid Phase. 

t“. 

Gms. I2O9 per 

100 Gms. Sat- Sol. 

Solid Phase. 

- 0-3 

1.69 

Ice 

16 

71.7 

HIOj 

— 1.01 

6.81 

(t 

40 

73-7 

ft 

- 2.38 

26.22 


60 

75-9 

a 

- 4.72 

51-42 

a 

80 

78.3 

If 

- 6.32 

57-6i 

it 

8S 

78.7 

If 

— 12.25 

67.40 


lOI 

80.8 


-14 

69.10 

« +HIO3 

no 

82.1 

HIO3+HI3O1 

-IS 

70 

(unstable) Ice 

125 

82.7 

HlaOa 

-19 

72 

« «« 

140 

83.8 

' u 

0 

70.3 

HIO3 

160 

85-9 



Solubility of Iodic Acid in Nitric Acid. (Groschuff.) 

Gms. HIO3 per 100 Gms. 



Aq. 

Solution. 

27.73% HNO3 
Solution. 

40.88% HNO3' 
Solution. 

0 

741 

18 

9 

20 

75-8 

21 

10 

40 

77-7 

27 

14 

60 

80 

38 

18 


Solubility op Hydrogen Iodatb in Aqueous Solutions of 
Nitric Acid at 25°. 

(Holes and Perez-Vitoria, 1931. 1932.) 
d of the d of the 


Wc. Percent 

HNOj HgO 

ans. HlC^per 100 

Wt. Percent 

HNO^ ♦HO 

(Ins. HIOj per 100 

HNO3 

mixture 

gms. sat. sol. 

HNO3 

mixture 

gna. sat. sol. 

20.23 

1.123 

35.09 

50.71 

1.324 

5.74 

28.00 

1.173 

21 .84 

58.66 

1.366 

3.25 

35.28 

1.223 

15.20 

65.30 

1 .400 

1.40 

d3.32 

1.273 

10.08 
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HYDROGEN NITRATE (Nitric Acid) HNO 3 

Reciprocal Solubility of Nitric Acid and Water, Determined by the 
Freezing-point Method. 

(Kiister and Kremann, 1904; see also Pickering, 1893.) 


t®. 

Gms. HNOa 
per 100 Gms. 

Solid Phase. 

t®. 

Gms. HNO3 
per 100 Gms. 

Solid Phase. 

— 10 

Sat. Sol. 
13.9 Ice 


-40 

Sat 

69 

Sol. 

7 

HNO3.3H2O 

— 20 

22.9 “ 


— 42 Eutec. 

70 

5 

“ -hKNOa-H^O 

-30 

27.8 “ 


-40 

72 

5 

HNO3.H3O 

-40 

31-5 “ 


—38 m. pt. 

77 

75 

“ 

—43 Eutec. 

32.7 “ 

+HNO3.3H2O 

-40 

82 

4 


-40 

34.1 

HNO3.3H2O 

“50 

86 

5 


—30 

40 

ti 

— 60 

88 

8 


— 20 

49.2 

it 

— 66.3 Eutec. 

89 

95 

“ +HNO3 

— 18.5 m. pt, 

• 53-8 

u 

— 60 

91 

9 

HNO3 

— 20 

S8.S 

tt 

“50 

94 

8 

u 

-30 

65-4 

« 

—41.2 m. pt. 

100 


u 


NITRIC ACID. 

Freezing-Points of Aqueous Nitric Acid Solutions. 

( Klein and Svanberg, 1920 .) 

NornialHy of Normality of Normality of 

t" of f. pt. aq. UNOj. t* of f. pt. aq. HNOj. t“ of f. pi. aq. HNO3. 

—- 0.356 . o.io — 0.885 . 0.25 —1*797. o. 5 o 

Reciprocal Solubility of Nitric Acid and Nitrogen Peroxide (N^ 04 ). 

(Pascal and Gamier, 1919 .) 

Thermic analysis was used for determination of the solubility at very low tempe¬ 
ratures and for the detection of the internal transformations in the system. 

Solubility, in the Liquid State, of : 






NjOv in HNO 

3 * 

HNOainNaOi 


Gins. HNOa 

per Solid 


Gms. HNO5 per 


Gms. IINO3 per 

f. 

100 gras, mixture. Phase. 

f. 

100 gms. mlxiuri*. 

r. 

100 gms. mixliire. 

“ 4 ^. 

.. 100.0 

HNO3 

~ii.. 

_ 52.0 

-i 3 . 25 . 

2.75 

- 58 . 5 ... 

90.6 


- 0.8 

• * • • 5 o 

- 5 . 0 .. 

4-20 

-70. 

.. 85 

» 

+ i 5 .. 

.... 45 

+ 5 . 0 .. 

5.20 

—73 lEntrr.i 

.. 82 

»-+*NiOv (Solid) 

20., 

.... 44*8 

19.5.. 

7.15 

- 58 . 5 ... 

.. 70 

N2O* (solid) 

35 .. 

.... 37.5 

40.0.. 

10.0 

-48.5 .. 

.. 66 

)> 

5 o... 

.... 3 o 

55 . 0 .. 

- 20.0 

-32 . 

. 62 

» 




- 

-21.4.•. 

60 

» 






Determinations of the compositions of the two liquid layers which are formed 
in the system nitric acid and nitrogen peroxide at certain temperatures, were made 
by Bousfield, 1919, by means of density measurements, and the following results 
were obtained. 



Ni 

O4 in HNO3. 



HNO 

'3 in Ns O5 


r. 

Density 
of mixture. 

Specific 

volume. 

Per cent 
nXOj. 


Deusliy 
of nilxlun*. 

Speclflc 

volume. 

Per cent 
TINO3. 

4.0.. 

. i.6543i 

0.60448 

45.6 

4.0... 

1.48742 

0.67231 

4.90 

II .0.. 

. 1.63942 

0.60997 

45.7 

II .0... 

I.47351 

0.67865 

6.67 

18.0.. 

. 1.6250T 

o.6i538 

46.0 

18.0... 

1.45940 

0.68521 

8 .o 5 
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Freezing-points of mixtures of HNOg + HgSO^ + H^O over a wide range of 
composition, especially for the region of high concentration of H^SO , 
have been determined by Hol/nes, 1920, Carpenter and Lehrman, 1925 and 
Holmes, Hutchinson and Zieber, 1931. These latter investigators give a 
triangular diagram constructed from all available data on this system, 
showing the iso thermal freezing curves for mixtures of varying percen¬ 
tage composition. 


NITRIC ACID HNO3. 

Distrib.ution of Nitric Acid between Water and Ether at 25®. 

(Bogdan, 1905, 1906.) 

Mols. HNOn per Liter of: Mols. HNO:t per Liter of: 


t - 

H2O Layer. 

Ether Layer. 

H2O Layer. 

' - 

Ether Layer. 

0.914s 

0.0855 

0.09005 

O.OO181 

0.4811 

0.0278 

0.04749 

0.00064 

0.2644 

0.00894 

0.02760 

0.00029 

0.1392 

0.00278 

0.02462 

0.0002$ 


Data for the distribution of HNQ, between \ifater and each of the fol¬ 
lowing compounds; Ether, n Butyl Alcohol, n Amyl Alcohol and Methyl 
Rthy] Ketone are given by Archibald, 1932. 

HYDROGEN OXIDE (Vater) H^O 

Note - Data for the Reciprocal Solubility of Water in Organic Solvents, 
in addition to thole here shown, will be found in Volume 2., under the 
respective Organic Compounds, 


Reciprocal Solubility of Water and Several Organic Compounds at 20°. 

(Evans, 1936.) 

The author describes an improvement of the Hill, 1923, method of deter¬ 
mining the mutual solubility of liquids, which consists in the more suit¬ 
able choice of the volume ratios of the two liquids. He also describes a 
simplified form of apparatus to be used. 

The following results were obtained with the improved technique. 


Solvent, Water Solvent, Organic Compound 



d “ of 

Organic Solvent 

4 , 

sat. sol. 


Sec. Butyl Alcohol 

0.971 

Methyl Ethyl 

Ketone 

0.962 

Methyl tert. 

Butyl Ether 

0.990 

Methyl terf. 

Amyl Ether 

0.995 

Chloroform 


1.001 


Oras. Org. Solvent 

0 

•a 

Qtas. HpOpir 

100 0 n 8 . sat. sol. 

per 100 ^s. 

4 

sat. sol. 

sat. sol. in HgP 


In Org. Solvent 

18.5 

0.880 

64.4 

26.7 

0.836 

87.9 

q.8 

0.745 

98.5 

1.25 

0.771 

99.3 

0.8 

1.486 

99.8 
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Solubility of Water in Several Organic Solvents. (ClifTord, 1921 .) 

The saturated solutions were analyzed by volatilizing the sample and absorbing 
the moisture in a dehydrating agent (Ca Cy which does not absorb or react with 
the organic solvent. 

■ Gms.IIaOper ^ (iiii*;. ILO por 


Solvcnl. 

t“. 100 gms.'sat! sol. 

Solvent. 

t"- liu) ii'iiis. ’sal.* sol. 

Benzene_.. 

. 21 .0 

0.046 

Carbon disulfide. 

25.0 0.010 

» . 

a6.6 

o.o 56 

» )) . 

0 

0 

» . 

. 42.0 

0.088 

» » . 

27.0 0.012 

» . 

. 55.0 

0.1 13 

Carbon tetrachloride. 

24.0 0.010 

Chloroform .. 

. 24-5 

0.084 

» u 

28.5 O.Ol.'l 

1 ) . . 

. 26.7 

0.107 

Gasoline .... 

25.0 o.oo 85 -o.oioo 

» 

. 27.8 

0. r 16 

)) . , 

35.0 0.0121-0.0161 




» . 

37.5 0.0145-0.0175 

Results for 

the Solubility of H 

gO, Blood and Oils in 

cyclo Propane 

' 9 «E-C» 3 - 9 » 2 ' 

are given 

by Orcutt 

and Seevers, 1937. 



Solubility op V^atbr in Benzene, Toluene and Carbon Tetrachloride. 

(Rosenbaum and Walton, 1930.) 


TThe HgO dissolved in the organic solvents was determined by converting 
it to H„with the aid of calcium hydride according to the reaction 2II2O > 
CaHg = Ca(0H)2 + 2H g. Very high accuracy is claimed for the method, but 
it cannot be employed with solvents which react with Call 2 and the deter- 
Q minations require considerable time for completion of the reaction. 


..0 

Qna. 

HgO dissolved per 

100 gms. 

c 

' Vs 

V6^3 

0 

0 

»-> 

10 

0.0451 

0.0335 

0.00711 

20 

0.0573 

0.0450 

0.00844 

30 

0.0746 

0.0600 

0.0109 

40 

0.0953 

0.0733 

0.0152 

50 

0.1271 

0.0953 

0.0237 

60 

0.1637 

— 

— 


The presence of CS^ in CCl^ as an impurity was found to increase the 
solubility of water in this solvent about 50 percent. 

Solubility of Water in Benzene, Toluene and Cyclo Hexane. 

(TarassenKow and Poloshlnzewa, 1931. 1932.) 


The determinations were made by the synthetic method of Alexieff as 
improved by Rothmund. 


Results 


Results 

for 

Results for 

rO 

Ctas. H_0 per 

Qns. HgO per 

rO 

Ghis. HgO per 

100 sat. sol. 

^ 100 

gms. sat. sol. 

t 

100 gna. sat. sol. 

5.0 

0.024 

“ 9.0 

0.002 

14.0 

0.005 

9.5 

0,034 

-3.5 

0.005 

19.0 

0.010 

14.5 

0.041 

+10.5 

0.020 

28.5 

0.015 

22.5 

0.060 

18.0 

0.034 

32.5 

0.020 

32.0 

0.082 

30.0 

0.053 

38.0 

0.031 

40. 

0.102 

48.0 

0.097 

53.0 

0.050 

56 

0.181 

60.5 

0.153 



67.5 

0.251 

76.0 

0.254 



73.0 

0.300 

93.0 

0.413 
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HYDROGEN OXIDE (Water) 

Solubility of Water in Benzene. (Hill, 1923 .) 

A new thermostatic method was employed. This is based upon the unusual 
solubility relations of silver perchlorate. This compound is soluble in various 
organic solvents and cxceptionaly soluble in water. Consequently, the presence 
of small amount, of water in an organic solvent greatly increases the solubility 
of silver perchlorate in that solvent. The method consists in making a reference 
curve for the solubility of silver perchlorate in the organic solvent containing 
known amounts of water. Saturated solutions of water in the organic solvent 
arc then made at various temperatures and each of these used as solvent for silver 
perchlorate at the temperature of the reference curve. By comparison with the 
reference curve the percentage of water in the solvent becomes known. The data 
for the reference curve of silver perchlorate in benzene + water mixtures at 25° 
will be found under silver perchlorate at the bottom of page i4oi. The estimated 
results for the solubility of water in benzene are as follows. 


f- 

Gms. TIjO iier lo<i 
gius. sat. soltiiiott. 

t". 

Gms. IIjO per io« 
gms. sat. soliitlou. 

t“. 

Gms, HjO per too 
gms. sal. solution 

3 .0.. 

.... o.o 35 

37.. 5 . . 

... 0.109 

65 . 0 .. 

... 0.232 

5.4.. 

.V . 0 • 037 

4 ^* 0 .. 

... 0.118 

66.0,. 

0.238 

i 5 .o. . 

.... o.o 5 i 

5o.o.., 

.... 0.1 58 

69.5.., 

- 0.258 

23 .0.. 

.... o.o()*> 

55 . 0 .. 

.... 0.181 

77 - 0 .. 

.. .. 0. 3 o 4 

25 , 0 .. 

.... 0.072 

'>7. 5 . . 

.. .. 0.11)3 




Data for the effect of HO upon the Critical Solution Temperatures of 
mixtures of CHj^Oll + CSg, C^OII + a Hexane and CH, 0 H Cyclo Hexane are 
given by de Brbuckere and (nllet, 1935. The authors used the results 


as the 

basis of a method for the 

determination of 

H3O. 




Solubility of Water in Benzene Solutions op 

Mono, Di, 

AND 



Tri Chlor Acetic Acids at 15° 





(Bell, 1930.) 





Results for solutions in 

of: 





CllgClCOOfl 

CIlCljCOOII 

CCl 

jCOOII 



Gta. Mols. per 

On, Mols. per 


On. Hols, per 

d of 

ICOO gms. ^sat. sol. 

1000 008 . sat, 80 I. 

d of 

1000 0«8.^ 

sat. aol. 

aac. sol 

* CHgClCOOH Hj,0 

CHClgCOOH HgO ^CHjClCOOH 


0.884 

0.0620 0.0329 0.880 

0.035 0.0408 

0.878 

0.0278 

0.0426 

0.881 

0.115 0.0423 0.880 

0.071 0.055 

0.878 

0.0506 

0.0690 

0.880 

0.174 0.0574 0.883 

0.123 0.101 

0.887 

0.0950 

0.115 

0.885 

0.217 0.0645 0.895 

0.179 0.130 

O.8B5 

0.140 

0.165 

0.888 

0.284 0.0776 0.890 

0.195 0.138 

0.888 

0.176 

0.210 

0.886 

0.325 0.0828 


0.892 

0.219 

0.247 

0.892 

0.q04 0.1OOO 





The , 

author recalculated the results of Waddell, 

1898, for 

benzene 

solu- 

tions 1 

of acetic acid at 25° and obtainerl the following values. 



d of 

On. Mols. per 1000 gns. sat. sol. 




sar,. 50l. 

CH 3 COOH 

Hj ,0 ^ 




0.874 

0.077 

0.011 




0.876 

0.215 

0.03.1 
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Solubility op Water in Benzene, Toluene and Xylene 
Solutions of Ethanolamine Oleate (Soap) 

(Pinic. 19:^. 


CkD. Hols. EUianolamlne 

cc HgO dissolved per SOcc of Etiianolainlne 

Solution in 

Oleate per liter 

organic solvent 

^Benzene m.H.) 

0 0 

Toluene Xylene 


0.05 

0.18 

0.17 

0. 18 

0.10 

0.38 

0.34 

0.36 

0.20 

0.70 

0.68 

0.69 

0.30 

1.06 

1.05 

1.08 

0. 40 

1.40 

1.32 

1.36 

0.50 

1.70 

1.68 

1.68 

0.60 

2.08 

2.03 

2.07 

0.70 

2.35 

2.34 

2.36 

The determinations 

were made by 

adding the water from a microburet 


to the mixtures until on active shaking a faint cloudiness appeared. 
The temperature is not stated but was probably that of the room. The 
auantity of water dissolved is proportional to the quantity of the 
Ethanolamine oleate (soap) present. It was also found'that additions 
of small quantities of phenol greatly increased the amount of water 
dissolved. Further quantities of phenol however caused the solutions 
to become cloudy again. 


Solubility of Water in Benzene, Petroleum and Paraffine Oil. 

(Groschuff, 1911.) 

The synthetic, sealed tube method was used and the experiments were made 
with very great care. The mixtures were first superheated sufficiently to bring 
all the water into solution and then cooled until a fine mist was formed. The 
temperature of appearance and disappearance of this fine mist was determined re¬ 
peatedly. The benzene was of — 0.8799. The petroleum was American 
water white, of d = 0.792. It was freed from H2O by distilling 3 times from 
melted Na and boiled at 190-250® at atmospheric pressure. The paraffine oil 
was first heated to 120-130® and then distilled twice under vacuum over melted 
Na and once without Na. Its dig = 0.883 and b.-pt. was 200“-300® at 10 mm. 
pressure. 

Results for: 


H2Q 4 “ Benzene. H2O + Petroleum. H2O + Paraffine Oil. 


t®. 

Gms. H2O 

t®. 

Gms. H2O 

t®. 

Gms. H2O 

r ~ - 

Gms. H2O 

+ 3 

per 100 Gms. Sol. 


per 100 Gms. Sol. 


per 100 Gms. Sol. 

t . 

per 100 Gms. Sol. 

0.030 

— 2 

0.0012 

59 

0.031 

+ 16 

0.003 

23 

0.061 

+18 

0.005 

61 

0.035 

50 

0.013 

40 

O.II4 

23 

0.007 

66 

0.043 

65 

0.022 

55 

0.184 

30 

0.008 

79 

0.063 

73 

0.030 

66 

0-255 

36 

0.012 

85 

0.075 

77 

0035 

77 

0-337 

S 3 

0.026 

94 

0.097 

94 

0055 


Observations on the solubility of water in essential oils are given by Umney and 
Bunker (1912). 
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HYDROGEN OXIDE {^& leT ) 

Solubility of Watbr in Aviation Gasolinks. 

(Aldrich. 1931 .) 

The samples of gasoline v^ere saturated with HgO by shaking the mixture 
in an evacuated bulb, provided with all the refinements for accurate 
removal of the saturated sample for analysis. The H^O in this sample 
was determined by adding sodium-potassium alloy, free of oxide, and 
collecting and measuring the evolved hydrogen. The determinations were 
made with the greatest possible accuracy. 


On . HgO per 100 0«i8. sat. solution in Gasoline No.: 



/ 10 

12 

13 

15 

" 19 

10 

0.0128 

0.0051 

0.0071 

0.0055 

0.0036 

30 

0.0160 

0.0067 

0.0086 

0.0172 

0.0052 

50 

0.0193 

0.0079 

0.0101 

0.0208 

0.0069 


Gasoline sample No. lo 
" " No. 12 

" " No. 13 

" " No. 15 

" " No. 19 


Oklahoma natural gasoline, dj^g = 0.677. 

>rest Virginia natural gasoline, dj^g = 0.695. 
California Crude, d^g = 0.695. 

Midcontinental crude, d^g = 0.718. 

Oklahoma natural gasoline, dj^g = 0.682. 


Except for fuel No. 15 the change in solubility with temperature is 
represented by a straight line 

Using the calcium chloride method, Clifford, 1921, obtained the fol¬ 
lowing values for the solubility of Hj,0 in gasoline of d = 0.700 


t° Otas. Hj>0 per 100 gns. sat. solution 

25 0.0085; 0.0110 

35 0.0161; 0.0121 

37-5 0.0175; 0.0145 

The Army Air Corps, 1922, using the calcium chloride method found 


the solubility of 

water in 

domestic 

aviation gasoline 

at 23.9° to be 

0.007 HgO per 

100 gms. 

sat. solution. 


Using the same method Uspenskii, 

1929 obtained the 

following results 

Qasollne 



On. H7O i>er 100 

sat. sol. at: 



lOO 

2P0 

Grozny "avis' 

• 


0.007 

0.011 

" grade 

I 


0 

0 

0 

0.008 

" grade 

II 


0.006 

0.008 

Baku grade 

II 


0.005 

0.008 


0 
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HYDROGEN OXIDE (Water) 

Water Tolerance of Mixtures op Gasoline with Ethyl Alcohol 
Iso PROPYL Alcohol and Benzene. 

(3ayley and HopJclns, 1934.) 

The mixtures contained in a test tube provided with a thermometer and 
a stirrer were cooled in a Dewar flask containing acetone and CO^ snow 
until the cloud point was reached. The tube was then removed and the 
point at which the cloud just disappeared with rising temperature, was 
taken as the critical solution temperature. Three samples of gasoline, 
two of Iso propyl Alcohol and a series of samples of Ethyl Alcohol con¬ 
taining from 1.63 to 5.65 Volume percent 11^,0 were used. Numerous dia- 
grams showing the observed c.s.t. of various mixtures of the gasolines, 
alcohols and water are given. From these,various tables are constructed 
which show the relation of H^O content to c.s.t. in mixtures of varying 
composition. Thus, for example, the critical Water Content of Mixtures 
containing 90, 80 and 70 percent of regular grade automobile fuel 
(liquid phase cracked gasoline) is as follows. 



Iso propyl Alcohol increases the water tolerance and the critical 
water content of any ethyl alcohol-gasoline mixture to which it is 
added. Benzene may be used to increase moderately the critical water 
content of ethyl alcohol-gasoline mixtures by substituting benzene for 
part of the gasoline. Its effect, tfowever, in increasing water toler¬ 
ance appears to be too slight to be of practical value. 

HYDROGEN PEROXIDE H.O,. 


Freezing-Points of Mixtures of Hydrogen Peroxide and Water. 
(Maass and Herzberg, 1920.) 


t" of Gms If^O^ p(‘r Solid 

f-pt. luo gms. mlxliirc. Pljaso. 

— 2.0 .. . 100 H 2 O 2 

—14.0... 86.0 » 

— 22 .7 ... 80.45 » 

—36.5... 74-0 » 

—39.5... 69.2 » 

—45.5... 65.4 » 

—5b. o... 63. o5 » 

—52 . 5 ... 61.14 » 

—54.5... 58.8 

—54.3... 56.2 

—53.6... 55.06 

—52.5... 53.7 


for 

Gins 11^0* p(‘r 
100 sms. inlxUirc. 

Solid 

r. pt. 

riiusc'. 

— 5 i .7 .... 

49.8 

H2O2.2H2O 

— 5 o .8 .... 

47-0 

n 

— 5 1.8 . ... 

4(). a i 

» 

— 46.25 ... 

•ij-.o-t. 

H.2O 

- 38.0 .... 

37.80 

» 

—35.7 .... 

36.47 


—28.5- 

31.96 

» 

— 23 .4 .... 

■zy.-yi 

» 

—17.0.... 

•i>.. 5o 

» 

—II .1_ 

15.91 

» 

— 6 , 3 .... 

9-9<j 

» 

— 3.4 .... 

4.9 

» 


H.,02.2H2 0 
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HYDROGEN PEROXIDE H^Oj. 

Equilibrium in the System Hydrogen Peroxide, Urea and Water. 

(Jinecke, 193a.) 


To a^iueous hydrogen peroxide solutions of known concentrations 
weighed amounts of urea were added and the mixtures warmed until clear. 
Upon cooling the temperature was determined at which crystals separated. 
The Solid Phases were ice, urea or the double compound COiNH^ig-IlgOg. 

Wt. HgOg Temp, of Saturatlon^of Solution containingv 


In Aqueous 

10 

20 Wt.% 

30 Wt. % 

40 Wt. % 

50 wt. % 

60 Wt. % 


Solvent 

C0(NH2)j, 


C0(NHg)2 

C0(NHg)2 

COdfflgjg 

“("Hz'2 


3.0 

-S.o 

-6.5 

“ 9.7 

-0.8 

+16.5 

+ 35.0 


6.0 

-6.0 

-7.5 

-2.0 

+6.0 

+12.2 

+ 20.3 


10. 0 

-8.0 

-2.0 

+3.3 

+5.5 

+ 1^ . 0 

+ 3 ‘>.S 


iS.o 

-3.0 

' '♦*6.0 

+11.6 

■^13.5 

+ 1S»2 

+32.0 


20.0 

+2.7 

+ 12.2 

+19.2 

+21.0 

+22.5 

-»- 3 i .5 


30.0 

•f' 7.0 

+20.3 

+27.5 

+32.0 

+34.5 

•*•34.4 


Wt % HgOg 


Temp, of Saturation of Sj^lutlor 

i cpntaming: 


In Aqueous 

^ 5 Wt. % 

10 Wt. % 

15 Wt. % 

20 Wt. % 

25 Wt. « 

33.7 Wt. % 

43.7 Wt. %^ 

Solvent 

C0(NHg)g 

C0(NH2)2 

CO(NHg)g 

CO(NHg)g 

CO(NHg)j, 

COCNHg)^ 

C0(NH2)2 

36.0 

“1 .0 

+ 12.0 

+20.0 

+25.0 

**■30.5 

+36.0 

•^ 40.5 

47.7 

0.0 

+ 15-0 

+25.0 

+31 • 0 

+38.0 

— 

— 

59*9 

+2.0 

+ 11.0 

+22.5 

^3.0 

— 

— 

— 

79.1 

-8.0 

+ 12.5 

■♦*26.0 

■^35.5 

■♦■47.5 

— 

— 

91.8 

-20.0 

+4.0 

+20.0 

*►31.5 

+45-0 

— 

— 


Freezing-Points op Mixtures of Hydrogen Peroxide and Methyl Alcohol. 

(Matheson and Maasa, 19P.9.) 


Om. Mol. CH„OH 


mols. 


Ohi. Mol. CH, 0 H 


t’ 

CH3OH 4 HgOg 

Phase 

C" 

CHjjOH 4 H. 

-1 .7 

5.6 

HzOz 

-18.6 

28.3 

-6.4 

13*2 

" 

-22.2 

33.2 

-10.2 

18.4 

tl 

“ 37.8 

43.8 

-15.3 

25.2 

" 

-49.3 

51.5 


Solid 

PBaae 




The authors also give results for the freezing-points of mixtures of 
hydrogen peroxide and each of the following compounds: Ethyl Ether, 
Piperidine, Di ethyl amine, Mono n Butylamine, Tertiary mono Butylamine, 
Di iso Butylamine, Tripropylamine and Oi methyl amine. 
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Distribution of Hydrogen Peroxide Between Water and Ethyl Ether 
AT 18 ®. (cle Kolossovsky, 1919, 1925.) 

The mixtures of equal volumes of water and other, to which different amounts 
of redistilled « Perhydrol » were added, were vigorously shaken during. 20 minutes, 
by periods of 2 minutes each, and allowed to stand in the thermostat between the 
agitations and for i hour after the last. Aliquot portions of each layer were titrated 
with aqueous K Mn O4 solution in presence of sulfuric acid. The determinations 
were plotted and the following results were obtained from the curve. 


Gras. H,Oj 

, per 100 cc. 

L - 

Gms. HjOj per 

100 cc. 

£. 

IIjO laycr"^). 

■(C^Hs)jO'"layer (p,)? 

Pi 

ir,0 layer (/?). (CgH. 

i)o(!>“layer 

Pi* 

0.935 

o.o65 

14.4 

17.908 

2.092 

8.6 

2.795 

0.205 

i3.6 

19.590 

2.410 

8.1 

4.640 

o.36o 

12.9 

21.25 i 

2-749 

7-7 

6.470 

o.53o 

12.2 

23.707 

3.193 

7.2 

9.182 

0.818 

II.2 

25.324 

3.676 

6.9 

10.968 

I .o34 

10.6 

26.929 

4.071 

6.6 

12.734 

1.266 

10.1 

28.522 

4.478 

6.4 

14*479 

1.521 

9.5 

3 o.U 9 

.4.881 

6.2 

16.204 

1,796 

9.0 

31.714 

5.286 

6.0 


Distribution of Hydrogen Peroxide between Water and Organic Solvents. 

(Walton and Lewis, 1916.) 


Different amounts of perhydrol (30% H2O2 solution) were added to various 
mixtures of water and organic solvents and, after constant agitation for about 
I hour, the H2O2 in each layer was determined. 


Ratio, 


Solvent 

t". 

Cone. aq. 
Cone. otg. solvent 

Ethyl Acetate 

25 

3 . 92 - 4 .II 

Isobutyl Alcohol 

25 

2 . 58 - 2.63 

Amyl Acetate 

25 

13 -13 . 2 

Acetophenone 

25 

5 . 82 - 6.06 

Ether 

2 $ 

8 . 28 - 9 .II 

Ether 

0 

572 - 5-35 

Aniline 

25 

4 . 08 - 4.10 


Ratio, 


Solvent. 


Cone. aq. 

Methyl Iodide 


Cone. org. solvent 

25 

Approx. 200 

m Toluidine 

25 

Approx. 5 

Phenol 

25 

4.35 “ 5-55 

Quinoline 

0 

0.276-0.391 

tt 

25 

0.365-0.642 

« 

40 

0.516-0.602 


The following approximate values, determined at room temp., are quoted from 
the dissertation of A. Braun, Univ., Wisconsin, 1914. 


Ratio, Ratio, Ratio. 

Solvent. Cone, aq. Solvent. Cone, ag. Solvent. Cone, ag. 

Cone. org. solvent Cone. org. solvent Cone. org. solvent 

Ethyl Acetate § Ethylisovalerianate Isobutyl Alcohol J 

Nitrobenzene ^ Isoamyl Propionate Vn Propyl Formate i 

Acetophenone J Chloroform Isobutyl Butyrate ^ 

Amyl Acetate J Benzene Propyl Butyrate ^ 

The distribution ratio of hydrogen peroxide between water and ether at 17.5® 
varies with concentration from 13.9 to 17.4. (Osipoff and Popoff. 1903.) 
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Distribution of Hydrogen Peroxide between Water and Amyl Alcohol 

AT o® AND at 25°. 


(Calvert, 1901; Joyner, 1912.) 


Results at 0®. (Calvert, Joyner.) 

Mols. H2O? per Liter- py 

Results at 25®. (Calvert.) 

Mols. ncr Liter. pr 

2O layer (W). Alcohol Layer (A). 

A 

H ,0 Layer (W). 

-> 

Alcohol Layer (A). 

A 

0.146 0.0216 

6.76 

0.094 

0.013 

7.01 

0.200 0.030 

6.66 

0.194 

0.028 

6.91 

0.407 O-O61 

6-63 

0,297 

0.042 

7 .08 

0.749 0.113 

6.66 

0.670 

0.095 

7.09 

1.970 0.293 

6.71 

0.913 

0.130 

7.01 


Data are also given for the distribution of hydrogen peroxide between aqueous 
sodium hydroxide solutions and amyl alcohol at 0° and at 25®. 

The following results for the distribution of hydrogen peroxide between 
water and Iso amyl alcohol (b.pt. 128°- 130°) at 0° are given by Husain, 
1927» but the terms in which the concentrations are expressed are not 
stated. 

Cone, of HgOg in HjO(W) Cone, of HgC^ln Alcohol (A) J 


26.90 4-10 6.56 

32.12 4.93 6.53 

( 

This author also gives results for the distribution of H^O between 
Iso Amyl alcohol and aqueous solutions of sodium and potassium phosphates 
at 0°. 

Distribution of Hydrogen Peroxide Between Water and Amyl Alcohol 

AT 0 ^. ( Menzel, 1923 .) 

Cc. o.oon Thiosulfate solution Cc. o.oSn Thiosulfate solution 


required for 10 cc. of 


required for lOcc. of 


layer (VV-j. 

. Alcoholic layer (A). 

A * 

Aq. layer (Wi 

. Alcoholic laycr(Al 

A ' 

32 . o 5 

4 60 

<■>•97 

52.95 

7.70 

6.88 

36 . 5 o 

5 .27 

0.96 

59. l 5 

8.(io 

6.88 

43.83 

6.36 

C.89 

68.00 

io.o 5 

6.80 

46.50 

6.70 

6.94 

76.20 

I I . 2.3 

<>•79 

52.85 

7.73 

C .85 




Data arc also given for the distribution of hydrogen peroxide between aqueous 
solutions of potassium melaboratc and tetraborate, and amyl alcohol at o®. 
Freezing-point Data have been determined for Mixtures of : 




+ KCl 

* NtF 

4 H SO, 
Nfl 

NaCl 
+ NaNO, 


(Matheson and .Maass 

li II It 


II M It 

II II It 

(Maass and Hatcher, 

II n II 


1929* 1 


1922.I 


M 


HYDROGEN PHOSPHIDE (Phosphine) H^P 

One liter of Cyclo Hexanol (Cgllj^jDH)dissolveJ 2.B56CC H^P at 26° and 
766mm. Hg pressure. ((Cauquil, 1927.) 
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HYDROGEN PHOSPHITE (Phosphorus Acid) H^PO^ 

Freezing-point data are given by Redfield and King, for each of 

the following mixtures. 

H TO + CH,aX)H (Acetic acid) H TO ^>^5^0011 (Acetophenone) 

+ CCUCOOII (Trichlor Acetic Acid) »' ‘ (CH^Og) CgHf^CflO (Piperonal) 
” + CHjOraiH (Pyruvic acid) ” > CoHsCIfrCH.OCO (Co'imarin) 

" + CftH^COOH (Phenol) 


HYDROGEN PHOSPHATE (Phosphoric Acid) 

PO 

PHOSPHORIC ACID (ortho) H3PO4. 

Solubility in Water. (Smith and Menzies, 1909.) 


(The sat. solutions were analyzed by titration. The mixtures were constantly 
stirred for at least two hours.) 


t”. 

Gms. H,P04 
per 100 Gms, 

Solid Phase. 

r. 

Gms. H*P04 
per 100 Gms. 

Solid Phase. 

-81* 

Sat. Sol. 

62.9 

Ice+2H,P04.H20 

24.38 

Sat. Sol. 

94.80 

ioH,P04.H9O 

-16.3 

76.7 

2 H|P 04 -HjO 

24.40 

94.84 

“ 

-f- 0.5 

78.7 

“ 

24.81 

94.95 


14.95 

81.7 


25-41 

95.26 


24.03 

85-7 


25 85 

95-54 

“ 

27 

87.7 

U 

26.2* 


" +H,P0k 

29.15 

90 -S 

it 

26.23 

95.90 

H5PO4 

29 . 35 t 

91.6 


27.02 

95-98 


28.5 

92.5 

it 

29.42 

96.15 


27 

93*4 


29.77 

96.11 


25.4 

94.1 


37-65 

97.80 

•< 

23 


" +ioH,P 04 .Hj 0 

39-35 

98.48 


24.11 

94.78 

10H3PO4.HJO 

42 - 3 ot 

100 



* Eutec. t M. pt. 


Note. — The results of Giran (1908), determined by the freezing-point method, 
are shown to be erroneous, due to supercooling which would result from failure to 
induce crystallization by inoculation. 

F.-pt. data for mixtures of phosphoric and phosphorus acids are given by Rosen¬ 
heim, Stadler and Jakobsohn (1906), 
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Solubility of Ortho Phosphoric Acid in Water. ( Ross and Jonos, 1925 .) 


The mixtures were stirred at constant temperature for at least three days. The 
analysis was made by titrating with standard Na OH solution, using phcnolphthalein 
as indicator. 


t". 

(^ms. IlaPO* 

[trr 100 gms. 
sal. sol. 

Solid 

Phase. 

t". 

Gm.s. ITaPO, 
per 100 gins, 
sat. sol. 

Solid 

Phaso. 

—85 (E.it(*c.i.. 

62 .5 

rce-t-AHaPOi.HjO 

28.28. 

92.72 

•illsPOi.lI.O 

— 57. 

67,0 

> U , POj,.\UO 

27.36. 

93.33 

» 

-13 . 

70.0 

» 

26.08. 

93.74 

» 

— ‘29.0. 

72.5 

» 

23 . 5 o (Eiitcc.). 

94.75 

W-f-HsPOv 

-17.5. 

75.0 

» 

25.88 . 

95.22 

11 ,P 04 

0.0. 

78.75 

1) 

27. 3 o. 

95 .56 

» 

18.92. 

84.07 

.. 

28.38 . 

95.86 

» 

23.41. 

85.93 

•> 

29 • 9 <^. 

96.18 


25.24. 

87.05 

» 

31.96. 

96.80 

» 

27.30. 

88 . 51 

>» 

34.06. 

97-40 

» 

28.75. 

90.00 

0 

36 . i 5 

98.00 

» 

29.32 ni, pi. 

. 91,60 

» 

40.02. 

i) 9-‘-^-7 

» 

28.80. 

92.30 

» 

42.35 tn. pi.. . 

I00.00 

» 

The authors failed to 

find the decihydrate reported by Smith ami Menzies, 1909 


ICO gws. sat. solution of 2HgP0^.H20 in vrater contain 85.95 
at 25°. (Grube and Staesche, 1927.) 


Freezing-points of Aqueous Solutions of Phosphoric Acid. (Ross and Jones, 1925 .) 


f. 

Gms. H3PO4 per 
100 gms. sat. sol. 

Solid Phase. 

t*. 

Gms. IIjPO;, per 
100 gms. sat. sol. 

Solid Phase, 

— 5. 


Ice 

—35. 

... 47-5 

Ice 

— 10. 


» 

-45. 

.. 5i.0 

» 

—15. 

. 34.0 

» 

—60. 

.. 55.0 

)> 

— 20. 

. 38.0 

» 

—75. 

.. 5q.5 

» 

—25. 


» 

—85 (eutec.).. 

.. 62.5 

» -t-2ir*P0*.H,0 


Solubility of Ortho Phosphoric Acid in Ethyl Ether. 

(Rablnowluch and Jakubsohn, 19£3.) 


Ctaa. HjjPO^ per Solid ^ Ckia. H^PO^per Solid 

100 set. aol. Phase ^ 100 gns. sat. sol. Phase 


14*0 

82.50 

^H.POje 

gUsleO 25 .S 

89.10 


17.2 

83.48 

11 ’ II 

22.1 

89.50 

II M 

29 . 3 {m.pt.) 

8m .20 

II II 

17.5 

89.85 


30.0 

84.38 

II 

16.0(Eutec. 

) 90.10 

■■ ♦ H3P0. 

28.4 

84.96 

II 

16.9 

91.7 

H,P 0 , 

27.5 

87.00 

M 

17.7 

92.5 

II 

25.2 

87.48 

II 

21.0 

95.10 

II 

23.9 

87.70 

II 

23.4 

96.17 

II 

22.o(Eutec. 

) — 


PO^(CX)j^ 026.5 

97.20 

II 

24.5 

88.05 

6 FI,P 0 ,((: 

■ 28.3 

97 . 8 $ 

It 

25.2 

88.10 

'■ H * 

28.7 

97-93 

II 

28.2(ni.pt. I 

88.80 

II 

30.1 

98,50 

It 

27.5 

88.94 

II 

38.4 

100.00 

II 


PO 
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Freezing-poini data are given by King and Walton, 1931, for each of the 
following mixtures 


HjPO^ + CH COOH (acetic acid) 

" " Cpfl^COOH (Propionic acid) 

” t CgH7(X)0H (n Butyric ;icid) 

•’ + CH (CH ) COOH (n Caproic acid) 

" C H (X) 0 H (Benzoic acid) 

" + Cfl^COCOOH (Pyruvic acid) 

" CH ClC(X)H (Monochlor acetic acid) 
" CHj,C^HgCOOH(Phenylaacetic cicid) 


HgPO^-^ 0 M CHO (Benzaldehyde) 

" + CH;^OC- H 4 CHO ( An i sal dehyde) 
" Cg HcCOCH 3 ( Acetophenone) 

" CgHgCOCg)^ (Ben zo aceto 

" phenone) 

" C H OH (Phenol) 

" + C H OH.OCH, (Guaicol) 

" ^ C®H,CH:CH. 0 C 0 (Cumarin) 

D 4 


^0 


PyroPHOSPHORIC ACID H4P2O7. 

Solubility in Water. (Giran, 1908; see note on preceding page.) 
*"• SoUd Phase. 


-75 

+26 m. pt. 

23 

61 m. pt. 


59 Ice +H4P-.07.iiHa0 

86.8 H4PA.ilHaO 

88.8 “ +H 4 PA 

TOO H4PA 


HypoPHOSPHORIC ACID H2PO3.H2O. 

100 gms. sat. solution in water contain 81.8 gms. H2PO8 at the m. pt., 62®, of 
the hydrated compound, H2PO3.H2O. (Rosenheim and Pritze, 1908.) 


HYDROGEN SULFIDE H2S. 

Solubility in Water. 

(Winkler, 1906, 1912.) 


r. 

Abs. Cocf, j 9 . q. 

t". 

Abs. Coef. fi. 

Q- 


Abs. Coef. /?. 

< 7 - 

0 

4.621 0.699 

25 

2.257 

0.334 

60 

I . 176 

0.146 

5 

3.935 0*593 

30 

2.014 

0.295 

70 

I .010 

0.109 

10 

3.362 0.505 

35 

I.811 

0.262 

80 

O.Q06 

0.076 

IS 

2.913 0.436 

40 

1.642- 0.233 

90 

0.83s 

0.041 

20 

2.554 0.380 

50 

1-376 

0.186 

100 

0.800 

0 


Abs. Coef p shows the vol. of H^S (reduced to 0° & 76oinm) absorbed 
by 1 vol. of HgO when the pressure of the gas without the tension of 
the liquid amounts to 760mm. 

q is the weight of H^S in grams which is taken up by 100 grams of 
HgO at the given temperature and total pressure (partial pressure of 
gas vapor pressure of the liquid) is 760mm. 







595 HYDROGEN H 

Thr Solubility of Hydrogen Sulfide in as Measured by the 

Vapor Pressures of the Solutions. 

(Wright and Maaas, 1932.) 

A new type of glass diaphragm manometer was used for determination of 
the equilibrium pressures of known mixtures of Hi S ♦ H 0 , confined in 
an all glass cell. This obviated stray reactioni between the gas and 
Hg or stopcock grease. The results show that Henry's Law is not strictly 
obeyed. 


20 


30 


40 


6 o 


Pressure 

tn wn. Hg 

On. Mols. H-S per 

IJ ter of 

Partition Coer. 

^ Total 

Partial^ 

vapor Phase (V) Aq. 

Solution (8)"' 

s/v 

274.5 

268.0 

0.0155 

0.0635 

4.09 

560,0 

553.0 

0.0321 

0.1302 

4.06 

&38.O 

831.0 

0.0484 

0.1910 

3.94 

1176.0 

1169.0 

0.0685 

0.2682 

3.92 

303.8 

294.7 

0.0168 

0.0597 

3.56 

615 

606 

0.0346 

0.1220 

3.52 

914 

90s 

0.0518 

0.1801 

3.47 

1279 

1270 

0.0731 

0.2511 

3.44 

1567 

1558 

0.0900 

0.3060 

3.40 

2112 

2103 

0.1221 

0.4099 

3.36 

362.8 

345.4 

0.0190 

0.0528 

2.78 

724 

707 

0.0390 

0.1074 

2.76 

1067 

1050 

0.0581 

0.1594 

2.74 

1483 

1466 

0.0816 

0.2188 

2.68 

1817 

1800 

0.1005 

0.2696 

2.68 

2454 

2437 

0.1373 

0.3642 

2.66 

422.8 

391.3 

0.0208 

0.0470 

2.26 

830 

798 

0.0425 

0.0955 

2.25 

1219 

1187 

0.0636 

0.1413 

2.22 

1674 

1640 

0.0882 

0.1932 

2.19 

2052 

2020 

0.1091 

0.2398 

2.20 

278s 

2753 

0.1498 

0.3247 

2.17 

486.5 

431.6 

0.0222 

0.0426 

1.92 

93 q 

879 

0.0454 

o.o8s8 

1,89 

1370 

131s 

0.0682 

0.1260 

1 -85 

1853 

1798 

0.0937 

0.1722 

1.84 

2278 

2223 

0.1162 

0.2149 

1.8s 

3095 

3040 

0.1603 

0.2921 

1.82 

652.2 

503.3 

0.0243 

0.0359 

1.48 

1162 

ioi 3 

0.0492 

0.0730 

1.48 

1681 

1532 

0.0747 

0.1045 

1.40 

2213 

2064 

0.1010 

0.1440 

1.42 

2731 

2582 

0.1269 

0.1777 

1.40 

3707 

3558 

0.1762 

0.2426 

1.38 

: the Px 

1 . 

curves for 

the system H^S H^O 

are given 

by 


Solubility of Hydrogen Sulfide in Water and in Rubber. 

( Venable and Fuwa, 1922 .) 

The gas dissolved by a given amount of air free rubber was pumped out with a 
Topler pump and measured over mercury. 

100 cc. HiO dissolve 243 cc. (at o« and 760 mrn) H^S 
» Rubber » 273 cc. ( » ) , 


at 2i« 
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Solubility of Hydrogen Sulfide in Aqueous Solutions of Hydrochloric Acid 



AT 

2 .')®. (Kendall and Anderson, 

1921 .) 




Cc. IljS 



Cc. 11 * S 


Cm. mols. 

(at 0 ° and 700 mm.) 


Cm. mols. 

(at 0 “ and 7 (i 0 mm. 1 

Normallly 

11, S 

dissolved 

Noriiiallly 

11 * S 

dissolved 

of aq. net 

per lllei 

by 1 cc. sat. sol. 

of aq. 11 Cl 

per liter 

by 1 cc. sat. sol. 

solutions. 

sat. sol. (at 7 i;o mm. pressiirol. 

.solallon.s. 

sal. sol. 

(at 7 f »0 mm. pressure). 

o.o(=H, 0 ). 

0.1023 

'2.266 

2.498... 

... o.io 3 o 

00 

0.1348.. 

0.1018 

2.253 

3.040... 

... 0.1034 

2.291 

o.a8a8 . 

0.I 0 l 5 

2.247 

3 . 3 o 8 ... 

,0.1039 

2 . 3 oi 

o. 63 o 8 '. 

0.1016 

2 - 250 

4.410... 

... 0.107G 

2.384 

I.180. 

0.1020 

2.260 

4.874... 

... 0.1090 

2 . 4 i 3 

1.848 . 

0.lOifi 

2.272 




Solubility of 

Hydrogen 

Sulfide in 

Aqueous Solutions of 

Hydriodic 


Acid at 25° and 760 mm. Total Pressure. 

(Pollitzer, 1909-) 


Mols. per Liter. (ims. i>cr Liter. Mols. per Liter. Gms. per Liter. 


IH'I- 

IHl]. 

IH2SJ. 

HI. 

H,S. 

IH']. 

(HI). 

IH2SJ. 

HI. 

H,S. 

0.20 

0 

0.1040 

0 

3 54 

4-71 

438 

0.163 

560.4 

S- 5 S 

1.23 

1.01 

0. Ill 

129.2 

3 78 

5-33 

5005 

0.165 

640.3 

5.62 

1.74 

I- 5 I 

0.113 

193.2 

3.8s 

6.06 

5-695 

0.18I 

728.6 

6.17 

2,18 

1-93 

0.125 

246.9 

4.26 

7-33 

6.935 

0.197 

887.2 

6.71 

2.92 

2.64 

0.138 

337-8 

4-70 

9-75 

9.21 

0.267 

1179 

9.10 

3-71 

342 

0.142 

437-5 

4.84 







Data for the solubility of hydrogen sulftde in liquid sulfur are given by Pela- 
bon, 1897. 

Freezing-point lowering data for mixtures of H2S and CH3OH and H2S and 
(CH3 )iO are given by Baume and Perrot, 1911, 1914. 


Solubility of Hydrogen Sulfide in Aqueous Salt Solutions at 25®. 

(McLauchlan, 1903.) 

Note. — The original results are given in terms of - which is the iodine titer (/) 

k 

of the H2S dissolved in the salt solution, divided by the titer (/o), of the H2S dis¬ 
solved in pure water. These figures were multiplied by 2.61 (see 25® result in 
last table on page 322) and the products recorded in the following table as 
volumes of H2S absorbed by i vol. of aqueous solution. 


Solution. 

Grams Salt 
per Liter. 

£. Vols. H2S 

/g ’ per I Vol. Sol. 


1 Vols. HjS 

Tq per I Vol. Sol. 

wNH4Br 

98 

I 

2.61 

n KBr 

119 

0.945 

2.47 

nimCl 

53*4 

0.96 

2.40 

wKCl 

74.5 

0-853 

2.22 

nNHJSfOs 

80 

0.99 

2.58 

nKNOs 

lOI 

0.913 

2.38 

i«(NH4)2S04 

33 

0.82 

2.14 

i n K2SO4 

43-5 

0.78 

2.04 

i n (NH4)2S04 

16.5 

0.91 

2.37 

i fi K2SO4 

21.7 

0.89 

2.32 

«NH4C2H302 

77.1 

1.09 

2.84 

wKI 

166 

0.98 

2.56 

n (NH2)2C0 

60.1 

1.02 

2.66 

nNaBr 

103 

0.035 

2.44 

IwHCl 

18.22 

0.975 

2.54 

nNaCl 

58.5 

0.847 

2.21 

IWH2SO4 

24.52 

0.905 

2.36 

JwNaCl 

29.2 

0.93 

2.42 

n C4H60t 

150 

O.Q44 

2.46 

n NaNOa 

85 

0.893 

2.32 

3 n C4H6O6 

450 

0.858 

2.24 

J n Na2S04 

35-5 

0.73 

1.90 

Pure C3H6(0H)3 

1000 

0.863 

2.26 

i n Na2S04 

17.8 

0.855 

2.23 

Similar data are also given for the solubility of H2S in aq. C2H6OH 

.solutions 


and in aq. CH3COOH solutions at 25°. 
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Solubility in Water and in Alcohol at t° and 760 mm. Pressure. 

(Bunsen and Carius; Fauser, i 888 .) 




In Water. 



In Alcohol. 

X 

— 


I \‘ol. HoO Absorbs. 

/ 3 . 

<;• 

f —^ 

I \'ol. Alcohol Absorbs. 

0 

4-37 Vols. HjS (at 0 " and 760 mm.) 

4.686 

0.710 

17.89 Vols. HjS (at 0 ® and 760 mm.) 

5 

3-97 


4.063 

0.615 

14.78 

10 

3-59 


3-520 

0-530 

11.99 “ 

X 5 

3-23 


3 056 

0.458 

9-54 

20 

2.91 


2.672 

0.398 

7.42 

25 

2.61 




5.96(24“) 

30 

2.33 


. - . 



35 

2.08 





40 

1.86 



. . . 



For definition of and q see Solubility of Hydrogen Sulfide in Water. 

Solubility of Hydrogbn Sulfide in Several Solvents at 20° and 760mm. 

(Bell, 1931.) 

The solvents were saturated by bubbling H?S through them for about 3 
hours, using some 8-10 times as much gas as required for saturation. 

The dissolved gas was determined by displacin? it with a current of 
COg free air and absorbing the II^S in a known volume of normal NaOlI 
containing an excess of 30% above that required for oxidation to 

sulfate. After absorption the excess of ll^Og wcls removed by heating to 
60-70® and the excess of alkali was titrated with normal HCl. 


Solvent 

s 

X 

Solvent 

s 

X 

Hexane 

6.30 

0.0341 

Penta chlor Ethane 

10.63 

0.0514 

Octane 

6.80 

0.0440 

Bromoform 

16.76 

0.0581 

Dodecane 

5.71 

0.0513 

Ethyl bromide 

17.80 

0,0608 

Cetane 

5.0s 

0.0578 

Chloroform 

32.8 

0.103 

Cyclo Hexane 

7.50 

0.0338 

Bromo Benzene 

12.92 

0.0376 

Carbon tetrachloride 

10.79 

0.0419 

Chloro Benzene 

13.So 

0.03B8 

Renzene 

15.68 

0.0563 

Tetrabrom Ethane(5) 

9.49 

0.0446 

Toluene 

16.90 

0.0672 

Tetra chlor Ethaneji)i6.66 

0.0702 

Tetra chlor Ethylene 

8.90 

0.0372 

Ethyl bromide 

43.3 

0.126 

Tri chlor Ethylene 

13.16 

0.0482 

Ethylene chloride 

23.0 

0.0719 


S = the partition coefficient of ILS between the liquid and the vapor; 
that is S = C (the gm. equiv. per liter) r 0.0417, since S/C = 22.4 x 

293/273* 

X - the Mol. Fraction Solubility calculated c*n the assumption that the 
densities obey the ideal mixture law. 

At pressures between 0 and 15 Atmospheres, the Solubility of iigS in 
Gas Oil (d = 0.8319 and vapor pressure of 2mm at 25°) is expressed by 
the equation y = 4-i7 (x ^ 1.7). 

At pressures between 0 and 9 Atmospheres, the Solubility of H^S in 
Heavy Naphtha Id = 0.8003 vapor pressure of 80mm at 25°) is expressed 
by the equation y * 5.six). 

In these equations y = Volume of Hj^S at 25“ and 1 atm, dissolved per 
1 vol. of liquid. 

X = Absolute pressure in atmospheres. iFrolich, Touch, Hogan and 
Peer, 1931*) 
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SO 


HYDROGEN SULFIDE 


Freezing-point Data have been determined for the following mixtures: 


H.S + CCl. 

^ ^CS, 

” SO. 

" 

" + CH3OH 

" +(CH3)20 


(Biltz and Brautigam, 1927.) 

II « II M 

II II II II 

(Sheflan and McCrosky, 1932.) 

(Baume & Perrot, 1914; Baume et al, 1914.) 
IRaume & Perrot, 1914.) 


HYDROGEN Di and TriSULFIDES H^Sg and H^Sj. 


Freezing-point Data for mixtures of ^ S are given by Butler and 

Maass, 193O1 and for HgS^ + S by Valton and Ifhitford, 1930.) 


HYDROGEN SULFATE (Sulfuric Acid) HgSO^ 

Freezing-Points op Mixtures op Sulfuric Acid and Water. 

(HGilsiiiann and Blitz, 1934.) 

The many difficulties which interfere with the accuracy of determina¬ 
tion are described. The temperatures were measured with a thermoelement. 
The authors' original results were plotted and the following values read 
from the curves. 


.0 

Qna 

HgSO^ per 

Solid 


Ons, HgSO^ 

per 

Solid 

t 

100 ena. sac. sol. 

Phase 


100 gms. sac. 

sol. 

Phase 

-4.0 


3 0. 

0 

Ice 

-47. 

2(Eutec)68.o 



-15.0 


20 

0 

II 

-45 

69.0 

H3S0, 

. 2 Hj ,0 

-35.0 


30 

0 

II 

-42 

0 

0 



- 55.0 


25 < 

0 

II 

-40 

71.5 

II 


-72.4(Eutec136 

5 

"♦H,S 0 ,. 8 Hp 

-39 

(m.pt.) 73 .i 

M 


-67.5 

-63.7 


37 . 

37 

2 

8 

M 

-39. 

-30 

5 (Rutec) 73.5 

74.5 

II 

H-SO.H-O 

.h^8 " " 

-62.0 


38 

2 

•••►H.S0..6H.0 

-20 

76.0 

11 ' 


-60 


38 

5 


-10 

78.3 



-58 


39 

0 

II 

0 

81.0 

II 


-55 


40 

5 

II 

*►8. 

5lm.pt.184.5 

fi 


-54 


42 

.0 

»-^HgS0.4H.0 

0 

88.5 

" 


-50 


43 

.5 

HgS0,.4H,0 

-10 

91.0 

M 


-40 


48 

,0 

' II 

-20 

92.5 

" 


-30 


55 

.0 

II 

-35. 

, 5 (Eutec) 93.5 

11 

♦ H^so, 

-28. St"* 

.pt. 

>57 

.65 


-20 

95.5 

HgSO 

4 

-30.0 


60. 

.0 


-10 

97.0 



-35.0 


64. 

.0 

II 

0 

98.5 

M 


-40.0 


66, 

.0 

II 

■►10. 

.49 100.0 

II 
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Solubility of Sulfuric Acid in Water, Determined by the 
Freezing-point Method. 


HYDROGEN H 



Gms. 

H2SO, 

Gms. SO3 


Gms. 

H2SO4 

Gms. SO3 


V . 

per 100 
Gms, 
Sat. SoL 

per 100 Gms. Solid Phase, 

Sat, Sol. 


per 100 
Gms. 
Sat. Sol. 

per 100 Gms. 
Sat. Sol. 

Solid Phase. 

—10 

16.25 

i3-25(i)(s) 1“ 

— 10 

77.75 

63-5 (3) 

SOa.aHjO 

— 20 

24 

19-S(i)(2)(3) “ 

0 

80.25 

65-s (2) 


-30 

28.5 

23-25 (2) 

+ 8.3s 

" 84.5 

68.98 (2) 

it 

-40 

31-25 

2S-S (2) 

8.81 

84.5 

68.98 (i) 


-50 

33-5 

27.25 (i) (2) “ 

0 

88.25 

72 (2) 

it 

— 60 

35-25 

28.7s (i) 

— 20 

9I-S 

74-75 (i) 

it 

-70 

36.75 

30 (2) 

-30 

92.5 

73-5 (i) 

it 

-75 

38 

31 (2) ■■ -(-S0,.5H,0 

-38 

93 

76 (2) 

“+SO,.HaO 

-70 

39 

31.75 (2) SOi-sH^O 

“30 

93-75 

76-3 (4) 

SO3.H3O 

—60 

41-S 

33-75 (2) “ 

— 20 

95-25 

77-73 (4) 


-50 

44 

36 (2) “ 

— lO 

96.25 

78.5 ^K4) 


-40 

47-75 

39 (2) “ 

0 

97-75 

79-73 (4) 

a 

-30 

53-25 

43-25 (2) “ 

+10 

99-75 

81 (4) 


“25* 

57-65 

47-06 (2) “ 

10-35 

100 

81.62 (i)(3)(7)(4) 

-30 

61 

49-75 (2) “ 

10 


82 (4) 


-40 

65-25 

53-25 (2) “ 

0 


83-23 (4) 

“ 

— 60 

70.75 

57-75 (3) “ (unsuble) 

— 10 


84-5 (4) 


-70 

73-25 

59-73(3) “ “ +S0,.2H^ 

— 12 


83 (4) 

“ +S0,.iH20 

—60 

73-50 

60 (3) SO3.2H2O (unstable) 

— 10 


85-23 (4) 

SOa-iHaO 

-50 

74.25 

60-3 (3) 

0 


86 (4) 

it 

“SO 

68 

55-5 (2) SO3.5H2O+SO3.3H2O .+10 


86.73 U) 

ti 

-45 

68.5 

56 (6) SO,.3HiO 

20 


87-s (4) 

ii 

-40 

71 

38 (6) “ 

30 


88.5 (4) 

a 

-38.9^ 

‘ 73-14 

59-69(6) “ 

36* 


89.89 (4) 

it 

-40 

74.25 

60.5 (6) “ 

30 


90-5 (4) 

it 

-41 

74-75 

61 (6) “ -(-S 0 ,.jH ,0 

20 


91-5 (4) 

n 

-40 

74.75 

61 (4) SO,.2HjO 

10 


92.25 (4) 

u 

“30 
— 20 

75-25 

76.5 

61-3 (4) 

62.5 (3) 

6.5 


93 (4) 

“ +(?) 


• m. pt. 


<i) =Pfaundler and Schnegg (1875); (2) = Pickering (1890); (3) =Thilo (1892); Pictet (1894.); C4) 
= Knietsch (rgoi); (s) = Riidorff C1862); (6) = Biron (1899); (7) = Marignac (1853). Sec also Pickering 
(1890-91); Lespieau (1894) and Giran (1913). 


Solubility of Sulfuric Acid in Benzene Solutions of Valeric 
Acid at i8 °. 

(Gurwitsch, 1914.) 


The mixtures were shaken with excess of 95.8% H2SO4 at o® and then brought 
to equilibrium at 18®. 


Gms. Valeric 

Gms. H2SO4 

Acid per 100 

per 100 Gms. 

Gms. Valeric 

of the 

Acid+Bcnzcnc. 

Sat. Solution. 

o=Pure benzene 

0 

0.584 

0.052 

1.62 

0.104 

3-64 

0.226 

7.60 

0.378 

I 7 -S 

0-454 


SO 
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Equilibrium in the System Sulfuric Acid, Nitrobenzene and Water at 17°. 

(Bailey and Hilton, 1936.) 


Vei^hed ii^^antities of two of the components were nixed and the third 
(usually water) added until opalescence appeared. A perfectly sharp end 
point was usually obtained. 


SO 


On. Mols 

of the 

, per 100 gn. Mols. 

three constituents 
__ 

On., Mols 
of the 

. per 100 gn, 
three ^^sti 

. Mols. 

tuents 

On. Mols 

of the 

. per 100 gm. Mols. 

three constituents 





Hj,0 



Hj,0 


0.054 

84.9 

15.0 

6.52 

44.6 

48.9 

46.3 

17.1 

36.6 

0.084 

80 7 

19.2 

8.9 

42.1 

49.0 

■ 48.4 

16.7 

34.9 

0.32 

66.2 

33.5 

15.1 

36.0 

48,9 

64.1 

10.2 

25.7 

0.88 

57.4 

41.7 

17.1 

34.5 

48.4 

76.6 

5.5 

17.9 

1.59 

53.7 

44.7 

19.2 

32.5 

48.3 

86.4 

3.0 

10.6 

2.3it 

51.3 

46.4 

26.3 

27.5 

46.2 

97.6 

0.41 

2.02 

4.24 

48.0 

47.8 

32.7 

23.5 

43.8 

*98.6 

1.4 

— 


*0.03 99.99 


• These two results by Davis, 1916 

Experimental determinations by the method of Alexleff of R-iuilibrium 
in the System Sulfuric Acid, Phenol and Water are given by Svecova, 1938* 
Results for the distribution of HgSO^ between IVater and Phenol, at 
17° are given by Wosnessersky and Astachow, 1925. 


Freezing-point data have been determined for the following mixtures: 


SeO 


HgSO^ ZnSO^ and other sulfates (Kendall and Davidson, 1921.) 

" Phenol (Kendall and Carpenter, 1914; Kendall and 

Landon, 1920; Kendall and Davidson, 1921.) 
" + Nitrobenzene (Masson, 1931.) 

" + Amyl alcohol (Archibald, 1932.) 

" Tertiary Amyl Alcohol " " 

" n Butyl Alcohol " " 

' " Acetic acid and long (Kendall and Carpenter, 1914; Atsuki and 

series of Organic Compounds Tsshi, 1931.) 


HYDROGEN SELENIDE H2Se 

Solubility in Water. 

(de Forcrand and P'onzes-Diacon, 1902.) 

t®. 4'' 9-65 

Vol. H2Se (at o® and 760 mm.) dissolved 
per I vol. H2O 


3-77 3-45 


13.2 22.5 

3.31 2.70 


Solubility of Hydrogen Selenide in Water and in Aqueous Solutions 
OF Hydriodic Acid at a Partial Pressure of IT2 Sc of 760 mm. 

( Me Amis and Fclsin*^, 1025.) 

Solubility in Water. Solubility in Aq. HI Solut. at 



Mols. ir^Se 

Cc. ir. Sc 
(at 0 "and Tfio inm.) 

Mots, in 

Mots, n^ Se 

Cc. lIjSe 

{at 0 “ and 7 G 0 mm. 

t". 

per liter sal. sol. 

per liter sat. sol. 

per liter. 

per llK'r sat. sot 

per liter sat. sol. 

14.6.. 

. 0.09789 

2194 

0.20 

0.08478 

1900 

i 5 .o.. 

. . 0.0()6 I I 

21.54 

0.40 

0.08634 

1935 

25.0.. 

.. o.o84i5 

1886 

2.73 

0. 11012 

2468 

25.6.. 
35.0.. 

.. 0.08277 

0.07317 

1855 

1640 






HYDROGEN H 


6ot 


HYDROGEN SELENITE (Selenious Acid) HgSeOg. 

Solubility in Water. 

(Etard, 1894.) 



Gms. HoScOa per 

100 Gms. Solution. 

r . 

Gms. IIoScOs per 
loo Gms. Solution. 


(ims. floSeOj per 
100 Gms. Solution. 

—10 

42,2 

25 

67 . 

60 

79-3 

0 

47-4 

30 

70.2 

70 

79-3 

+10 

SS 

40 

77-5 

80 

79-3 

20 

62.5 

50 

79.2 

90 

79-4 


HYDROGEN SELENATE (Selenic Acid) jl^SeO^. 


Solubility in Water, Determined by Freezing-point Method. 


V. 

Gms. HoSeO^ 
{Ter 100 Gms. 

(Kremann and Hofmeier, 1908 .) 

Solid Phase. t®. 

Gms. H 2 Se 04 
per 100 Gms. 

Solid Phase. 

0 

.Sat. Sol, 

0 

Tee 

-55 

Sat. Sol. 
71-5 

HjSe04.4Hj0 

— 10 

21 

it 

—65 Eutec, 

74 

“ +HjSeO,.HaO 

— 20 

30 

i( 

“50 

75-5 

HiS-AH-jO 

-30 

36 

a 

— 20 

79 

ti 

-40 

40 

(< 

0 

81 

tt 

-50 

42.5 

« 

+20 

85 

<( 

—60 

45 

a 

26 m. pt. 

88 

(( 

—80 

48 


20 

Qt 


—95 Eutec. 

50 

“ -l-Hs.SeO 4 . 4 HjO 

16 Eutec. 

91-5 

” -fH,Se04 

-80 

52 

H..Se04.4H20 

30 

93 

HjSeOi 

-70 

54 


40 

94-5 

II 

—60 

ss 

H 

50 

96.5 

“ 

— 51 m. pt. 

67 

it 

60 

100 

4( 


Freezing-Points of Mixtures of Selenic Acid and Sulfur Trioxide. 
I Mevor an<l Statec/ny, 19’22.) 


SeO 


A diagram is given and the following numerical data for the principal points 
of the diagram. 

(Jms, SO3 per Gms. SOj por 

t". 100gms, mixture. Solid Phase. t“. 100gms,mixture. Solid IMi.-isc, 


58 . 0.0 

— I'jt Kiiluc,. ' 23.0 

- r - 6.6 m . pi . 35.0 


IL Se O4 

»- i I In SeSO 
llnSeSOT 


— 8.0 Eiilec. 4 D -4 
19.0 m. pt. 53.0 

— 7.0 Kutoc. 63.9 


IlaSc'SO; hir,SeS.. 0 ,„ 

llnSeSnOlo 

» SO, 


HYDROGEN SILICIDE H Si 


One liter of Cyclo Ilexanol (CQH^pH)dissolves 97CC. HSi at 26° and Si 

765nim. (Cauquil, 1927.) 


HELIUM lie. 

Solubility of IIf.lium in Water, ivon AniropoiT, 1925.) 

New determinations made with a highly relined apparatus and with the greatest 
possible accuracy, gave the following values, which ar(‘ expressed in terms of the 
Bunsen absorption cocflituent, as modified by Kuoikui to show the volume of gas 
(reduced to 0° and the 7G0 inm) dissolved by i.o gm. of Hg 0.. 


t". O". I0“, 21IA .-lu". HV. .-iO". 

Absorption coef. 0.0097 D.0099 0.0100 o.oioi o.oio 3 0.0108 
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Solubility of Helium in Water. (Cady, Elscy and Bcrj^er, 1022.) 

The following very carefully determined results are given in terms of the Ostwaldf 
I X V 

solubility expression a = — ^ y — ? in which V ~ the volume of Hg 0, = the 


volume of helium absorbed by V volumes of Hg 0 and T = temp, on the absolute 


scale. 

t”. 10". 25°. .10". 

a. 0.00987 0.00895 0.00860 0.00817 


Aecording to Venable and Fuwa, 19^0, 100 cc. of H2 0 dissolve 1.4 cc. He (reduced 
to o® and 760 mm.) at 21®. These authors also found that 100 cc. of rubber 
dissolve about i.o cc. of helium at 21®, as determined by pumping out the gas 
with a Tuplcr pump and measuring it over mercury. 


Solubility op Hilium in Vatbr. 

(Lannung, 1930 .) 


The results are in terms of the Bunsen Absorp. Coef. p and the Ostwald 
Solubility Expression 1 . ^ - (W + w) Po.where W and w are the volumes 

f - 

of He originally introduced and remaining after absorption (reduced to 
0° and 760mm). Vl is the volume of H2O at the temp, of saturation. P is 
the partial pressure of He in mm Hg and Pq is 760 mm. } z the equilibrium 
distribution ratio of the volume concentration of He in the solution and 
in the vapor phase. 



ft 

I 

15 

0.0089 

0.0094 

20 

0.0088 

0.0095 

25 

0.0087 

0.0095 

30 

0.0086 

0.0095 

37 

0.0084 

0.0095 


The older results of Rstreicher, 1899» are considered to be too high 
due to inaccuracies in the method of determination. 

Solubility op Hblium in IfATBR at Pressures up to 1000 Atmospheres. 

(Wlebe and Oaddy. 1935 .) 

The authors used a simple bubbling-type of apparatus made of a steel 
cylinder with pressure valves. Equilibrium was approached from both 
lower and higher pressures. The helium was 99.95% pure. It was found 
that 1% N impurity had a very decided effect upon raising the solubility, 
but 0.05% was negligible. 


Partial Pressure 

ce He^(reduced 

to 0^ and 7 Q 0 nn) jglasolved per 1.0 

0R. H^O at: 

of He in Atmospheres 

QO 

250 

500 

755 s 

25 

0.2322 

0.2156 

. 0.2225 

0.2442 

50 

0.4674 

0.4332 

0.4445 

0.4892 

100 

0.9240 

0.8491 

0.8827 

0.9699 

200 

1.807 

1.688 

1.734 

1.907 

400 

3.436 

3.241 

3.358 

3.666 

600 

4.916 

4.681 

4.844 

5.277 

800 

6.228 

6.015 

6.248 

6.787 

1000 

7.421 

7.263 

7.536 

8.251 


The averages of the 25 and 50 atm. values were used to compute the 
Bunsen and Ostwald coefficients. The values thus obtained were found 
to be in good agreement with the results of Cady, Elsey and Berger, 
1922» and Lannung, 1930.) 
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SOUIBILITY OP HbLIUM IN I^TATER AND IN VhOLE BlOOD AT 38®. 

(Hawkins and Shilling, 1936 .) • 


The blood of oxen or dogs vras oxalated with 0.03 percent oxalate and 
used immediately or chilled to nearly 0® and used the next day. The 
time allowance for saturation was 30 minutes. TheO capacity of the blood 
samples varied from 18 to 21.5 vol. percent. The HgO content from 0.77 
to 0.89 gm. per cc. 


Results for H^O 


Results for Ox and Dog Blood 


He pressure He conr.ent 

In nm. Hg In Vol. Percent 


He Pressure He Content 

In mm. Hg In VoL. Percent 


723 

0, 

.80 

1495 

1. 

.68 

3025 

3 

.41 

4620 

5. 

.20 


699 

0.83 

1466 

1.70 

3028 

3*54 

4556 

5.59 


The solubility coefficient for He in Water is 0.085 ^.nd that for dog 
blood was found to vary from 0.083 to 0.089 and that for ox blood to 
vary from 0.080 to 0.091. The amount of helium dissolved by whole 
blood under helium pressures varying from i to 6 atmospheres (absolute) 
was found to be directly proportional to the helium pressure in accordance 
with Henry's law. 

Solubility op Helium in Aqueous Solutions op Salts at 25°* 

(Ekerlof, 1935 .) 


Aqueous 

Qm. mols. Salt 


CC HBg (at 0 ° and veomm.y In an 

Solutions of: 

per 1000 »». HgO 


of solution containing 1.0 BPm. 

Potassium Chloride 

4.72 


0.0048 

Sodium Chloride 

5.81 


0,0043 

Lithium Chloride 

6.18 


0.0136 

Lithium Iodide 

2.40 


0.0109 

Sodium Nitrate 

6.95 


0.0039 

Perchloric Acid 

6.89 


0.0187 

Water alone 

0.0 


0.0086 

Solubility of 

A Mixture op 

30 

Percent Helium and 70 Percent 


Neon 

IN 

Water. 


(Valenliner, 1927 .) 

t° 



X (Oscwald Solubility Expression) 


0 

17 

45 


0.021 

0.015 

0.010 


The author has collected and recalculated al] previous determinations 
of the solubility of the rare gases in water. 


Solubility op Helium in Liquid Ammonia. 

(Ipacjew and Teodorowltsch, 1932 .) 


,0 

He Pressure 

cc HCg (at 0° and 760 mm) 

_o 

He Pressure 

cc HCg (at oP and 760 ram) 

t 

in Atm. 

dissolved In l.occ NH^ 

c 

In Atm. 

dissolved In l.Qcc NH^ 

-16 

35.5 

0.554 

•*•20 

23*3 

0.465 

-10 

34.55 

0.521 

II 

38.7 

0.719 

•*“20 

5.35 

0.126 

25 

37.7 

0.750 

II 

t ^ A 




r. Q.... 
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Solubility op Helium in Several Organic Solvents. 

(Lannung, 1930.) 

The results are expressed in terms of the Bunsen Absorp. Coef. and 
the Ostvfald Solubility Expression (See results for the Solubility of 
Helium in Water by Lannung, 1930,) 

Results for the Solubility in: 


.-0 

Mechyl Alcohol 

Ethyl ^Icohol 

Acetone 

t 


1. 


1 " 

fi 

1 

IS 

0.0298 

0.0314 

0.0268 

0.0283 

0.0284 

0.0300 

i8 

0.0307 

0.0327 

0.0275 

0.0293 

0.0299 

0.0319 

20 

0.0313 

0.0336 

0.0281 

0.0302 

0.0309 

0.0332 

25 

0.0328 

0,0358 

0.0294 

0.0321 

0.0331 

0.0361 

30 

0.0343 

0.0381 

0.0306 

0.0340 

— 

— 

37 

0.0364 

0.0413 

0.0325 

0.0369 

— 


t© 

Benzene 

Cyclohexane 

Cyclo^anol 



1 


1 


1 

IS 

0.0165 

0.0174 

0.0220 

0.0232 

— 

— 

i8 

0.0174 

0.0186 

0.0227 

0.0242 

— 

— 

20 

0.0180 

0.0193 

0.0236 

0.0253 

— 

— 

2 S 

0.0192 

0.0210 

0.0252 

0.0275 

0.0100 

0.0109 

30 

0.0202 

0.0224 

O.O26B 

0.0297 

0.0107 

0.0119 

37 

0.0221 

0.0251 

0.0293 

0.0333 

0.0119 

0.0135 


HAFNIUM Oxy BROMIDE flfOBCg 

Solubility in Aqueous Solutions op Hydro Bromic Acid at 25'^. 

(V, Hevesy and Warier, 1930 .) 


d ^ of 

Normality 

Ohs. HfOj, 


Normal!ty 

Qtas, HfOg 

aac. sol. 

of Aq. HBr 

per liter sat. sol. 

sat. sol. 

of Aq. HBr 

per liter sat. sol. 

2,0838 

0.354 

694.5 

1.4984 

8.77 

10.60 

1.6989 

3.620 

314.5 

1.7157 

13.36 

0.80 

1.4348 

6.568 

48.90 




H/irMIUM Acid Oxy FLUORIDE Hf0Fj,.Il3Fj.2H20. 

SOLOBItlTT III AQDBOUS SOUITIOXS OF HYDROFLUORIC ACID AT 25“. 
(V. Hevaay and Wagner, 1930.) 


d ^ of 

Normality 

Ohs. HfO^ 

d ^ of 

Noraality 

(Ins. HfOg 

sat. sol. 

of Aq. HBr 

per liter sat. sol. 

sat. sol. 

of Aq. HBr 

per liter sat. sol. 

1.577 

0,0 

413.6 

2.050 

10.05 

903.9 

1.537 

0,0 

475.6 

1.899 

15.05 

733.6 

1.650 

1.06 

568.3 

1.902 

15.03 

741.8 

1.655 

1.06 

571.2 

1.394 

20.09 

250.6 

2.036 

6.03 

892.1 

1.404 

20.09 

258.9 

2.040 

6 .03 

897.1 
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HAFNIUM Oxy CHLORIDE HfOClo, 


Solubility of Hafnium Oxychloride in Aqueous Solutions of 
Hydrochloric Acid at 20 °. (von Hevesv, 1925 .) 

The hafnium contained 5 per cent Zr O2. 


Xonnaliiv 

d of 

Cm. mols. IlfOClj 

Normality 

</ of 

Cm. mols. IlfOCI, 

aq. JICI.‘ 

sal. sol. 

per liter sat. sol. 

aif, II Cl. 

sal. sol. 

per liter sat. sol. 

5.84 

~ 

0.167 

10.56 

I . 180 

0.0801 

0.48 

1.1*27 

0. io3 

11 .-28 

- 

0.1.509 

9 • 

10.33 

IM.54 

o.o53 

0.0668 

11.40 

— 

0.0619 


HAFNIUM Ammonium FLUORIDES, and IIf(NH03F7. 

Solubility in Wateb and Aq. NH^F Solutionr. 

(von Hevesy, 1925 ; von Hevesv, Christiansen and Berglund, 1925 .) 

Mols. per tiler 


Compound. 

Solvent. 


MI3. 

" ~ Ilf 

Hf(NH 4 )aF 6 

Water 

0 

I .807 

0.890 

» 

» .... 

, . 20 

2 . 83*2 

1.425 

nf(NH*),F, 

» .... 

. . 0 

1 . 23 o 

0.425 

)) 

» .... 

. . 20 

1.756 

0.538 

0 

0.922 n NH4F_ 

. . 20 

- 

0.261 

)) 

1.971 - 

. . 20 

- 

0.108 

» 

5.01 )) .... 

. . 20 


0.0258 

H£(NH»tFe 

1 VVaicr .... 

. . 20 

3.038 

1.439 


HAFNIUM Potassium FLUORIDE HfKoFe 


One liter of aq. o. 1 'a 5 n HF .solution dissolves o. 1008 mols. HfK^Fft at 
» '^'89 )) 0.194*2 » 

(von Hovesy, 1925 ; von Hevesy, Christia 'son and Berglund, 1925 .) 

HAFNIUM PHOSPHATE HfO(H.PO0. 

Solubility of Hafnium Phosphate in Aqueous Solutions of 
Hydrochloric Acid at 20 °. (von Hevesy and Khmira; 1925 .) 


About o.i gm. of the compound was shaken 3 days in a thermostat and then 
allowed to stand many days. 100 cc. of the solution filtered through glass wool 
was evaporated and residue ignited and the weighed. 


Normal 1IV 
of aq. nOl. 


5.94 

U).‘.U 

10.4B 

HYDRAROYRUM (Mercury) Hg. 


Wl. of Ignited re.sl<lii(* 
from luocc. sai. sol. 

o.ooSi 

0.0043 

0,004() 


(lin. nuds. 
eoinpil. p«‘r tiler. 

o.00009 
0 .0001*2 
0.00013 


Thu Solubility of Metallic Mbfcury in VIatbr. 

(StOCtC. 1934.) 


By operating with the greatest possible care to remove air from the 
water and the Hg, the solubility was found to be 

0.02 to o.oay Hg per cc H^O at 30® (y - 0.001 mg.) 

When the separation of the water from the Hg was made in the air the 
solubility rose to o.o6y or more per cc H^O. This increase is due to 
oxidation. At 85® the solubility was found to be o-ay and at loo 
o.6y Hg per cc HgO. 

Experiments were also made at 30® of the solubility of Hg in H 0 in 
contact with air, both with and without stirring and in presence^of 
of oxygen. In the latter case the solubility rose to 39.6y Hg per cc 
H^O^in 2 months. Using pure red HgO a solubility of 42.^y HgO per cc 
HgO was found. Alkali hydroxide in presence of air increased the Solu¬ 
bility of Hg to 54y in 5% KOH and to i3$y in 10% KOH. Many other experi¬ 
ments of a similar character are described. 











g HYDRARGYRUM 606 

HTORARGtRUM BROMIDE (Mercurous Bromide) Hg^Br^ 

One liter sat. sol. of Hg Br in water contains 0.000039 gm. Hg Br 
at 25°. (Sherrill, 1903.) ^ 

From the measured E.M.F. of the chain Hg 1 Hg Br^.KBr, C I KNO against 
I C, KCl.HggCl* I Hg; E = 0.1318 - o.oooi88t, the calculated Solubility 
Product of nggfirz is 0.545.10“^® at io°8.» 1.00.10“^® at 14.9°, 3.88.10“®® 
at 19.2° 5.5.10“®® at 25° and 6.95.10“®® at 26.5®. 

HYDRARGYRUM BROMIDE (Mercuric Bromide) HgBrg 


Solubility op Mercuric Bromide in Water. 

(HBurneux and Pernot, t 925 J above ioo° Benrath, Ojedebo, Schlffers and Wunderlich, 1937.) 


tO 

Oms, HgBr^ 

tO 

Gtas. HgBrg 

jO 

Ghis, HgBrg 


per 100 gns. sat. sol. 


per 100 0nfl. sat. sol. 


per 100 gns. sat. sol. 

0 

0.3 (?) 

SO 

1.25 

173 

33.5 

10 

0.4 (?) 

60 

1.65 

185 

59.1 

20 

o.ss 

80 

2.7 

187 

74.7 

25 

0.61 

100 

4.7 

189 

88.1 

30 

0.65 

142 

12.0 

193 

92.8 

40 

0.9 

164 

22.4 

201 

96.2 


Equilibrium in the System Mercuric Bromide, Ammonia, Water at 8°-io®. 

(Gaudechon, lyio.) 

The mixtures were shaken intermittent!}^ for 21-48 hrs. Both the clear sat. 
solution and the separated and dried solid phases were analyzed. 


Initial Mixture. 

Gms. Mols. per Liter. 

Sat. Solution. 

Gms. Atoms, per Liter. 


IlgBrs. 

NHj. 

NH4Br. 

Hg. 

Br. 

- N 

N. 

ooHci X nstsc* 

0.0125 

0.0250 

0 

trace 

0.0154 

0.0185 

(NHg*Br)4HgBrj 

0.0166 

0.0332 

0 

0.00032 

0.0172 

0.0202 

36% “ +64% NHgjBrNHiBr 

0.025 

0.050 

0 

0.00078 

0.0241 

0.0251 

NHg,Br.NH4Br 

0.050 

0.100 

0 

0.0019 

0.0525 

0.0514 


0.0125 

0.025 

0.037s 

0.00178 

0.0497 

0.0497 


0.025 

0.050 

0.075 

0.0041 

0.103 

0.108 

“ 

0.0328 

0.0656 

0.0984 

0.0061 

0*133 

0.133 

93 % “ +6% NHgBr.aNH^Br 

0.0365 

0.073 

0.1095 

0.0060 

0.132 

0.133 

36% » +64% NHgBr.aNH^Br 

0.050 

0.100 

0.150 

0.007 

0.170 

0.169 

NHg,Br. 3 NH 4 Br 

0.100 

0.200 

0.300 

0.0124 

0.333 

0-338 


0.0180 

0.036 

0.01875 

0.001 

0.0315 

0.0318 

NHg,Br.iNH4Br 

0.050 

0.100 

0.006 

0.0057 

0.1172 

0.1178 


0.050 

0.100 

0.150 

0.0071 

0 ■ 169 

0.168 

NHgjBr.3NH4Br 

0.100 

0.200 

0.160 

0.0083 

0.184 

0.187 


0.125 

0.250 

0.306 

0.0160 

0*393 




Solubility of Mercuric Bromide in Aqueous Salt Solutions at 25®. 

(Herz and Paul, 1913.) 


(The mixtures were constantly agitated for eight days.) 

In Aq. BaBr2. In Aq. CaBr^. In Aq. KBr. In Aq. NaBr. In Aq. SrBrj. 

Mols. per Liter. Mols. per Liter. Mols. p«r Liter. Mols. per r.itcr. Mols. per Liter. 

BaBra. HgBis. CaBrj. HgBrs. KBr. " HgBr,.' NaBr. ^ IlgBr,.' SrBr.. HgBrj.'" 

0 0.017 0.072 0.117 o 0.017 o.iiS 0.078 0.062 0.104 

0.274 0.370 0.645 0.676 0.209 0.098 0.596 0.285 0.328 0.471 

0.396 0.540 1.892 1.358 0.770 0.472 I. 142 0.540 0.668 0.902 

0.57^ 0.759 ^*479 2.766 2.380 1.360 2.448 1.276 I. 401 1.770 

1.096 1.478 3-754 3*666 3.470 1.930 5*246 2.306 1.872 2.238 

The following slightly higher results for KBr solutions are given by Sherrill 

(1903). 

Mols. KBr per liter o 0.05 o.io 0.5 0.866 234 

Mols. HgBr2 per liter 0.017 0.055 0.088 0.0359 0.6 ii 1.407 2.096 2.339 

Data for equilibrium in the system HgBr2 + KOH + HjjO at 25® are given by 
Herz (1910). 
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HYDRARGYRUM Hg 

Solubility op Mercuric Bromide in Aqueous Solutions op Potassium 
Bromide and Vice Versa. 

(Pemot, 1932 .) 

The original results are presented only in the form of a diagram from 
which the following approximate figures were read. 



Results 

at 0° 


Results 

at 34O 

Results at 

80° 

Gins. 

per 100 


(tes. 

per 100 


Qns. 

per 100 


gms. sac. sol. 

Solid 

gns. 

sat. sol. 

Solid 

gms. 

sat. sol. 

Solid 

KBr 

Hg Bg ' 

Phase 

KBr 

Hg Brg' 

Phase 

'“'iCBr 

Hg Brg^ 

Phase 

0.0 

0.3 

HgBrg 

0.0 

0.68 


0.0 

2.7 

HgBr, 

7.5 

15-0 


5.0 

15.0 

tl 

10.0 

30.0 

II ^ 

12.0 

24.0 

" + 1 . 1 . 

110.0 

23.0 


15.0 

50.0 

II 

20.0 

31.5 

1 . 1.1 

15.0 

38.0 


18.5 

75.0 

" 4 1.1 .1 

25.0 

37.5 

II 

19.0 

51 >0 

" T 1.1.1 

21 .5 

70.0 

1 . 1.1 

30.0 

43*2 


23.0 

48.5 

1 .1.1 

25.0 

65.0 

II 

32.5 

48.2 

" + KBr 

28.0 

48.0 

" 

28.0 

63.0 


32.2 

40.0 

KBr 

33 .5 

55.0 

” 4 KBr 

32.0 

62.0 

" 4 KBr 

31.8 

30.0 

tf 

34.0 

45.0 

KBr 

35.0 

50. 

KBr 

32.5 

20.0 

" 

35.0 

30.0 


40.0 

26. 

tl 

3 ^ 1 -. 0 

0.0 

ti 

40.0 

15.0 

II 

44.0 

15. 

II 




42.1 

0.0 


48.7 

0.0 

" Br 

1 . 1.1 

= HgBr^ 

.KBr.HgO 







HYDRARGYRUM 

BROMIDE 

(ic) 







Solubility of Mercuric Bromide in Aqueous Solutions of Metyhl 
Alcohol, Ethyl Alcohol and of Ethyl Acetate at 25°. 

(Ilcrzand Anders, jyoy.) 


In Aq. Methyl Alcohol. In Aq. Ethyl Alcohol. In Aq. Ethyl Acetate. 


Wt. % 

dy of 

Gms. 

vvt. % 

f/y of 

Gms. 

Wt. % 

f/y of 

Gms. 

CHjOH 

HgBr2 per 

C2H50H 

HgBro i)er CHsCOjCoHb 

HgBrj per 

in 

Solvent. 

Sat. Sol. 

100 cc. 
Sat. Sol. 

in 

Solvent. 

Sat. Sol. 

lOO cc. 
Sat. Sol. 

m 

Solvent. 

Sat. Sol. 

100 cc. 
Sat. Sol. 

10.6 

0.9857 

0.72 

0 • 

1.0022 

0.60 

0 

1.0022 

0.60 

30.77 

0.9588 

1.29 

20.18 

0.9717 

0.67 

4.39 

1.0018 

0-574 

47.06 

0.9401 

2.52 

40.69 

0.9435 

1-59 

96.76 

I. 1159 

26.69 

64 

78.05 

100 

0.9386 

0.9744 

1 . 227 s 

6.85 

14.66 

50.25 

70.01 

100 

0.9214 

0.9873 

6.58 

22.81 

100 

1.0113 

14.13 


100 gms. sat. sol. in 95% CjHsOH (du = 0.8126) contain 13.2 gms. HgBra at 
16.53 gms. at 25® and 22.63 gms. at 50®. (Reinders, 1900,) 


Solubility of Mercuric Bromide in Alcohols. 

(Timofeiew, 1894.) 


In Methyl Alcohol. In Ethyl Alcohol. In Propyl Alcohol. In Isobutyl Alcohol. 


t“. 

Gms. HgBr2 
per 100 Gms. 


Gms. HgBr2 
per loo Gms. 

t“. 

Gms. HgBro 
per 100 Gms. 

t“. 

Gms. HgBrji 
per 100 Gms 

0 

CH3OH. 

4115 

0 

CjHjOH. 

25.2 

0 

C3H7OH. 

14.6 

0 

CiHgOH. 

4.61 

10 

49-5 

10 

26.3 

10 

15.6 

10 

5 63 

19 

66.3 

19 

29.7 

19 

155 

23 

6.6s 

22 

60.9 

39 

31-9 

39 

20.8 

39 

9-58 

39 

71-3 

65 

445 


31-3 

65 

15.80 

65 

97 

90.8 

139 I 

89 

66.9 

86.5 

42.7 
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HYDRARGYRUM 
MERCUKY BROMIDE (ic) HgBr^. 

Solubility of Mercuric Bromide in Water and in Aqueous Solutions 
OF Glycerol at 25 ®. (Moles and Marquina, 1924 .) 

Gms. H^jBrjper 

Solvent. of sat. sol. 100 gras, solvent. 

Water. i.00‘;i3 o.6i35 

Aq. 25-0 glycerol. i.o 65 i 0.9840 

» 75.2 » . 1.2204 3-456 

» 99-'^ » . 1.4000 15.687 

Solubility op Mbrciiric Bromide in Methyl Alcohol and in Ethyl Alcohol. 

(Lloyd, Brown, Olynwyn, Bonnel and Jones, 1928.) 


Results for Methyl Alcohol Results for Ethyl Alcohol 


t° 

Qbs. HgBrg per 

Solid 

^0 

Qbs. HgBrp per 

Solid 


100 gms. GHj^OH 

Phase 

t 

100 0B8. Cgl^OH 

Phase 

10 

53-5 

HgRr^.CHgOH 

* 0 

27.3 

HgBr 

20 

65.3 

It 

10 

28.2 

II ^ 

22 

70.3 

" 

20 

28.6 

II 

27 

71.6 

llglitg 

30 

31.6 

II 

30 

72.1 

" 

40 

34.0 

II 

40 

76.0 

" 

50 

36.2 

M 

50 

81.9 

It 

60 

42.3 

II 

60 

85.1 

II 

70 

46.3 

II 


Solubility op Mercuric Bromide in Methyl Alcohol and in Ethyl Alcohol. 

(Malhotra, 1928.) 


Except in a few cases the determinations were made by the synthetic 
method. 


Results for Methyl Alcohol 

Results 

for Ethyl Alcohol 

d ^5 = 

X 

0.7961 

= 99.88 Wt.% CII3OH 

of 87 

.73 Wt.% CgHgOll 



Oms. HgBrg per 

r® 

Oms. HgBrg per 



100 ©ns. CH3OH 

C 

100 gms. solvenc 

22.1 


67.62 

32.9 

17.22 

27.4 


68.81 

42.13 

21.44 

30.8 


70.25 

45.20 

22.91 

36.1 


73.31 

49.07 

25.35 

49.8 


84.43 

55.8s 

28.61 




61.60 

31.84 




68.97 

37.11 



Results for Ethyl Alcohol 




of difi = 0.7943 = 

99.78 Wt.% Cg 

^H,0H 



Oms. HgBrg per 


Oms, HgBrg per 



100 gws. CgHgOH 


100 ^a. CgHgOH 


0.0 

24.04 

44.80 

34.55 


16.1s 

26.25 

48.60 

35.87 


24.95 

28.40 

53.20 

37.80 


29.1s 

29.28 

58.00 

39.80 


31.35 

30.05 

60.1s 

40.63 


34.30 

31.29 

64.80 

43.10 


41.60 

33.53 

79.25 

60.15 









609 


HYDRARGYRUM Hg 


HYDRARGYRUM BROMIDE (ici 

Solubility of Mercuric Bromide in Mixtures of Alcohols at 25°. 

(Hera and Kuhn, 1908.) 


In Mixtures of Methyl In Mixtures of Methyl In Mixtures of Ethyl and 
and Ethyl Alcohols. and Propyl Alcohols. Propyl Alcohols. 


% CH30H 
in 


Gms. 
HffBrj per 

% CjHtOH 
in 


Gms. 

HgBr^ per 

% C3H7OH 

of 

Gms. 

HgBr.i per 

Mixture. 

Sat. Sol. 

100 cc. 
Sat. Sol. 

Mixture. 

Sat. Sol. 

100 cc. 
Sat. Sol. 

Mixture. 

Sat. Sol. 

100 cc. 
Sat. Sol. 

0 

0.9873 

22.8 

0 

1.227 

50.20 

0 

0.9873 

22.80 

4.37 

0.9932 

23.1 

II .11 

I - 1954 

47.28 

8.1 

0.9802 

22.25 

10.4 

1.009 

25-4 

23.8 

1.1524 

41-53 

17.85 

0.9740 

21.06 

41.02 

1.080 

33-3 

65.2 

1-0257 

25-30 

56.6 

0.9487 

i 7-()3 

80.69 

1.185 

45-7 

91.8 

0.9437 

16.35 

88.6 

0.9269 

14.76 

ii 4.77 

I • 193 

46.8 

93-75 

0.9368 

15 

91.2 

0.9239 

14.64 

(J1.2S 

I , 211 

48.6 

96.6 

0.9275 

14.66 

95-2 

0.9227 

14.06 

TOO 

I . 227 

50.2 

100 

0.9213 

13-78 

100 

0.9213 

13-78 



Solubility 

OP Mixtures op 

Mercuric 

Bromide and 

Mercuric 



Chloride in 

Alcohol ai 

• 25°. 




(Van Pelt. Jr.. 

and de Boer. 

1934.) 


Qms. per 100 gma. sat. aol 

. Percent HgEr^ 

Qms. per 100 ^gms. aat. sol. 

. Percent ngBr^ 

HgClg 

HgBr^ 

^ In Solid Phase 

HgClg 

HgBrg 

^ In Solid Phase 

31.3s 

0.0 

— 

17.4 

20.5 

50 

31.0 

3.3 

— 

14.0 

22.4 

60 

27.3 

7.1 

14 

10.7 

21.8 

— 

25.8 

9.8 

27 

10.4 

22.1 


26.0 

10.0 


6.7 

24.6 

100 

24.0 

12.2 

— 

3.8 

20.2 

100 

22.2 

14.1 

41 

0.0 

18.1 

— 


The solid phase consists of a series of mixed crystals up to about 
70 percent HgBr^. 

Solubility of Mercuric Bromide in Ethyl Alcohol vSolotions 
OP Potassium Bromide at 3/1° and Vice Versa. 

(Pernot, 1933.) 

The original results are given only in the form of diagrams from which 
the following approximate figures have been read. 


Results 

Qms. per 100 

for 

.gms. 

Ah.solute CgHgOIl 

sat. sol. Solid 

Results 

Gms. per 100 

for 95 Percent CgH^OH 

gms. sat. sol. Solid 

" HgBrg 


K3r 

^ Phase 

HgBrg 

KBr 

Phase 

25.0 


0.0 

HgBr^ 

19.0 

0.0 

HgBr^ 

35.0 


3.0 


0 

0 

3.0 

" 

0 

0 


4.5 

M 

0 

0 

6.0 


45.0 


6.0 

" -t- 1.1. A 

45*5 

7.2 

" + 1.1. 

40.0 


6.0 

1.1 .A 

35.0 

7.2 

1.1. H 

25.0 


6.0 


30.0 

7.5 


20 


6 . 0 

It 

25.5 

8 .S 

n 

20 


7.0 

" + KBr 

28.0 

12.0 

If 

15 


5.5 

KBr 

30.5 

14.5 

" + KBr 

10 


4. 0 

ft 

20.5 

10.0 

KBr 

5 


2.0 

ft 

10.0 

5.0 


1.1. A = 

HgB 

r^.KBr.C.llgOII 

1.1 .H 

: HgBr^.KBr 

.H3O 


Br 
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Solubility of Mercuric Bromide in an Equimolecular Mixture of 
Ethyl Alcohol and Benzene. (Dukeiski, 1907.) 

t"*- o. 10. 20. 30. 40. 50. 60. 

Gms. HgBro per 100 Gms. Sat. Sol. 10.7 12 14 16 17.5 19 21 

100 gms. of sat. sol. in acetone at 25® contain 34.76 gms. HgBr2. (Reinders, 1900.) 
Solubility of Mercuric Bromide in Aniline. (Staronka, 1910.) 


Gms. Gms. 



Mol. % 
HgBrs. 

HgBr2 per 
100 Gms. 

Solid Phase. 


Mol. % 
HgBrj. 

HgBrj per 
100 Gms. 

Solid Phase. 

60 

CjHjNHj. 



CaHfiNHj. 


4 

16.14 

HgBrj.aCaHiNHs 

110* 

33-3 

193 -3 

HgBr 2 . 2 CaH»NH, 

70 

5.8 

23-83 

U 

109.7t 

33-5 

195 

“ -fHgBrj.CaHsNH, 

80 

8-3 

3 S -04 

U 

«S 

37-2 

229.3 

HgBrj.CaHaNH, 

90 

12.2 

S 3 - 8 o 

ti 

120 

42.3 

283.8 


100 

18.8 

89.64 

it 

124 

SO 

387-2 

M 

^05 

23.2 

116.9 

it 

123 

55-4 

480,9 

(1 


• M. pt- t Eutec. 


100 gms. ethyl acetate dissolve 13.05 gms. HgBra at 18°. (Naumann, 1910.) 

100 gms. methyl acetate dissolve 21.93 gms. HgBr^ at 18® (dig sat. sol. = 1.090). 

(Naumann, 1909,) 

Solubility op Mercuric Bromide in Anhydrous Acetic Acid 
Determined by the Synthetic Method. 

fDavluson and Chappell, 1936.) 


,0 

Molfl. HgBr^ per 

Solid 

,0 

Mois. per 100 

solid 


100 raols. HgBrg ♦ CH3COOH 

Phase 


100 «oiS. HgBr^ ♦ CHjCOOH 

Phase 

16.5 

0.194) 

CM 

HgBrj, 

75 

0.707 

HgBrj, 

25 

0.261 

86 

0.860 

II * 

32 

0.287 


92 

0.998 

M 

41 

0.350 

" 

97 

1. 13 

ri 

51 

0.413 


103 

1.29 

ti 

58 

0. 477 


110 

1.50 

M 

71 

0.650 






Solubility of Mercuric Bromide in Pyridine. (Staronka, 1910.) 




Gms. 




Gms. 


f. 

Mol. % 
HgBrj. 

HgBrj per 
100 Gms. 

Solid Phase. 

r. 

Mol. % HgBrj per 
HgBrj. 100 (jms. 

Solid Phase. 



CaHaN. 




CaHaN. 


10 

5 

24 

HgBrj.aCaHaN 

107* 

39 

291.5 HgBrj.aCaHaN+HgBrj.CaHaN 

30 

8 

39-64 

it 

HO 

40.4 

309 

HgBrj.CaHaN 

50 

11.2 

S7-49 

a 

120 

45-5 

381-3 

“ 

80 

17.5 

96.68 

it 

I23t 

50 

455-8 

“ 

TOO 

22 

128.5 

it 

125 

51 

474-4 

3HgBrj.2CaH,N 

HO 

24-5 

147.8 

u 

130 

54-2 

539-4 

l( 

ii8t 

33-3 

227.6 

u 

I34t 

60 

683.7 

tt 

HO 

35-5 

250.8 

€t 

133 

64 

810.4 

it 




• Eutec. 

t m. pt. 




Solubility of Mercuric Bromide in Quinoline. (Staronka, 1910.) 


t". 

Mol. % 
HgBrj. 

Gms. HgBrj per 
100 Gms. C9H7N. 

Solid Phase. 

88 

4-4 

12.85 

HgBrj.2C,H,N 

III 

8.9 

27.28 

a 

127 

14-3 

46.58 

(C 

m 

17.6 

61.16 

a 


Data for the solubility of mercuric bromide in nitrobenzene, in p nitrotoluene, 
in tn nitrotoluene, in 0 nitrotoluene and in a nitronaphthalene, determined by the 
method of lowering of the freezing-point, are given by Mascarelli, 1906, and Mas- 
carelli and Ascoli, 1907. Data for HgBrj + Se are given by Olivari, 1912. 
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Distribution of Mercuric Bromide Between Water and Benzene 
(Thiophene Free) at 25°. (Sherrill, 1903.) 

Mols. per Liter. M ols. per Liter. 


Dist. Coef. 


Dist. Coef. 

0.89 

0.90 

0.90 


1^0 Layer. QHe Layer. * * tijO Layer. CiHel^yer. 

0.017 0.194 0.876 0.00634 0.0715 

O.OII47 0.1303 0.88 0.00394 0.0436 

0.00953 0.1074 0.89 0.00320 0.0353 

Data are also given for the distribution between aqueous potassium iodide solu¬ 
tions and thiophene free benzene at 25®. o a 

Data for the solubility of mix crystals of HgBrj + Hgl2 in acetone at 25 and 
in ethyl alcohol of = 0.8126 = 95% at o®, 25® and 50° are given by Reinders 
(1900). In the case of acetone, the ratio of HgBrz in the solution increases with 
increase of per cent of HgBr2 in the solid phase. In the case of the alcohol solu¬ 
tions the ratio in solution does not show such regular variations with change 01 
per cent of MgBrj in the solid phase. 

Solubility of Mercuric Bromide in Organic Solvents. 


In Carbon Disulfide. In Other Solvents at 18®-20®. 


(Arctowski, 1894.) (Sulc., 1900.) 


t“. 

Gms. HgBrj 
per 100 Gms. t“. 

Gms. HgBrj 
per 100 Gms. 

Solvent, 

Formula. 

Gms. HgBc 2 
per TOO Gms. 

— 10 

Solution. 

0.049 

IS 

.Solution. 

0.140 

Chloroform 

CHCI 3 

Solvent. 

0.126 

“ 5 

0.068 

20 

0.187 

Bromoform 

CHBra 

0.679 

0 

0.087 

25 

0.232 

Carbon Tetrachloride CCI 4 

0.003 

+ S 

0.105 

30 

0.274 

Ethyl Bromide 

QHsBr 

2.31 

10 

0.122 



Ethylene Dibromide 

C 2 H 4 Br 2 

2.34 


One liter benzene dissolves 6.99 gms. HgBrj at 25®. (Abegg and Sherrill, lyoj.j 
100 Rms. sat. solution of Mercuric Bromide in Acetone contain 33.9 
gms. HqBrg at 25°. (Zapata y Zapata, 1930.) 

100 Rms. of liquid Sulfur Dioxide dissolve 0.074 HgBr^ at 0°. 
(Jander and Ruppolt, 1937.) 


iig 


Br 


Fusion-point data have been determined for the following mixtures*. 


HgBr, HgCl„ (Losana, 1926.) 

•• - Hgig 

•• - " + HgClg 

'' * (Paic, 1930* 1933.1 

" AgNO Bergman, 1922-24» 1926; Bergman, Genke and Isaikin, 

« + TlNOg " " " 1922-24.1 

" TISO^ (Woskresenskaja, 1929 .1 

" PbBr., (Sandonnini, 1912, 1924 .1 ^ ^ 

^ BrO 

MERCURY BROMATE (ic) normal Hg(BrO;02, basic HgOHBrOa. 

Solubility of Each in Aqueous Solutions of Perchloric Acid and of 
Nitric Acid at (Smith, 1924.) 


Results for Hg(Br03)2 in Aq : Results for HgOHBrOain Aq : 

Perchloric Acid. Nitric Acid. Perchloric Acid. Nitric Acid. 


Approx. 

Gms. 

HgIlirOj), Approx. 

Gms. 

irgiBrO,), 

Approx. 

Gms. 

IlffOUBrOs 

Approx. 

Gms. 

HgOUBrO, 

Normality 

per too cc. Nonnallly 

per 100 cc. 

NormalUv 

per 100 cc. 

Normality 

per 100 cc. 

of IICIO4. 

sat. sol. 

Of H.NOj. 

sat. sol. 

of UGIO;. 

sal. sol. 

of IINO3. 

sut. sol. 

2.0 

6.58 

2 . 0 

14.66 

0.0 (=H20) 

0.081 

1 .0 

12.52 

2.5 

5 .22 

3.0 

i 5 .oo 

1.0 

4.34 

2.0 

21. 3 o 

3.0 

3.5 

4.0 

5.0 

4.i3 4-0 
3.40 5.0 
2.58 

1.55 

i4-99 

14.75 

2.0 

2.5 

3.0 

5.94 

6.06 

6.06 
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MERCURY ACETATE rous) Hgj(CH,COO’)j. 

Solubility of Mercurous Acetate in Water and in Aqueous Acetic Acid 

AT ^21®. (LegerlotZj 19J8.) 

Recrystallized mercurous acetate was rubbed with water or aqueous acetic 
acid uritill thoroughly wet and the mixture constantly shaken in a thermostat 
for 120 hours. The saturated solution was analyzed by adding a^ slight excess 
of Na Cl to precipitate Hg Cl and this latter filtered, dried and weighed. 

Gras. Ilg, ( GHj coo 


Solvent. >00 cc. sal. sol. 

Water. 0.1024 

Aq. acetic acid (cone. = 2) . 0.0730 

)> (cone. = 4). 0.0690 

o (cone. = 6). o.o65o 


The amount of acetic acid corresponding to cone. 2, 4 and 6 is not stated. 

100 gnis. sat. solution of Mercurous Acetate in Water contain 0.75 
gm. HgglCH COOlg at 13°. (Welsh and Broderson, 1915.) 

The Solubility Product of HggtCH CCX))^ in Water at 25° is 2.0 x 10'^® 
(Bargarsky 1897, reported by BrodsKy, 1929.) 

loocc anhydrous Hydrazine dissolve about 2.0 gms. Hgg (CHgCCWlg at 
about 20° with precipitation of Hg. (Welsh and Broderson, 1915.) 

100 gfns. Methyl Alcohol dissolve 1.24 gni. Hg2(CH3C(X))2 at 15° and 
1.40 gm. at the b. pt. (66.3°). (Hen.stock, 1934.) 

HYDRARGYRUM ACETATE (Mercuric Acetate) Hg (CH^COOlg 

100 gnis. water dissolve 25 gms. Hg(CHjCCX))g at 10°. (Welsh and 
Rroder.son, 1915.) 

100 gms. Methyl Alcohol dissolve 7.5f| gms. Hg(CH C 00 )g at 15° and 
49.84 gms. at the b. pt.{66.7°). (Henstock, 1934.) 

100 gms. Acetone dissolve 0.60 gm. Hg(CHgCCX))2 at 15®. (Henstock, 

1934 -) 

100 gms. of liquid Sulfur Dioxide dissolve 0.095 (CHgC(X))g 

at 0°. (Jander and Ruppolt, 1937.) 

Solubility of Mercuric Acetate in Mixtures of Phenol and Acetic Acid 
AT 13®. { Mameli and (locconi, 1922.) 


Gms. per 100 gms. snt. 

sol. 

Gms. por 

100 gms. sat. 

sul. 

iigfCii,f:oois. 


CHaCOOir. 

irgiciijCOOi,. 


CIIaCOOH. 

34.03 

51.93 

14.04 

35.46 

.59.. 8a 

1 1 , 72 

4o.o8 

51.90 

8.02 

8.61 

18.65 

72.74 

7.40 

8.40 

8,',.20 

9.23 

34.99 

55.78 

42.02 

Si . 20 

5.78 

13.56 

43.76 

42.68 

9-65 

19.46 

70.89 

28.53 

50.76 

20.71 


Data for the f. pt. of Hg (CH3 CO 0)2 + Cg Hg OH and other mixtures are also 
given by Mameli and Cocconi. 

MERCUROUS TARTRATE Hg^C^H^Og 

The Solubility Product of Mercurous Tartrate in Water at J8° as 
quoted from Behrend, 1894,hy Brodsky, 1929, is (2).10’^°. 

MERCURY Nitroso PHENYL Hydroxylamine HgCCgHg.NiNO) 0 ] ^ . 

This compound is prepared by precipitating in acid solutions, salts 
of mercury with "Cupferron" (the ammonium salt of nitroso phenyl 
hydroxylamine). Its solubility in water at 18° is less than 1.3 x 10"® 
gm. atoms or 0.3 mg per liter. (Pinkus and Martin, 1927.) 
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MERCUBY BENZOATE (ic) IlgCCsHjCOO),.H20. 

100 cc, of sat. sol. of mercuric benzoate in water contain 0.209 (Q COO) j 

at 20'*. ( Ephraim and Pfisler^ 1925v j 

100 gms. HgO dissolve 1.2 gm. HgtC^HgCOOlg at 15° and 2.5 gi^s. at 
100^^. (Tarugi and Checchi, 1901.) 

100 gms. Methyl Alcohol dissolve 3.67 gms. HglC^H CCX))^ at 15° and 
3.67 at the b. pt. (66.5°). 100 gms. Acetone dissolve 7.23 

HgiCgHgCOOlg at 15°. (Plenstock, i934‘) 

100 gms. Benzene (C^Hg) dissolve 2.4.9 gms. HglCgHgCOOg at 15°• 

(Henstock, 1934.) 

MERCURY CINNAMATE (ic) (C6H5CH.CHC00)2Hg.?H20. 

100 gms. HaO dissolve about 0.03 gm. mercuric cinnamate at 25®. (De Jong, 1906*) 

100 gms. HaO dissolve about o. 53 gm. Hg cinnamateat 100°. (Tarugi&Checchi, 1901,) 


MERCURY DiPHENYL HglC^Hglg. 

Fusion-point data for mixtures of HglCgHglg + SnlC^Hg)^ and for 
HglCgHglg SbiCgHglg are given by Cambi, 1912. 

MERCURIC Diazoamino BENZENE HglC^HgN = N-CgHgl^. 

Solubility in Alcohols. 

(Watt and Femellus, 1936.) 


Alcohol 


0ms. H8(CgHgN = 

par liter sat. sol. 


Methyl Alcohol 

25 

Ethyl Alcohol 

25 

n Propyl Alcohol 

25 


0.0116 
0.0052 
0.0228 


CN 


MERCURIC CAMPHOR CARBONATE Hg ^ 2 

Solubility in Several Solvents. 

(Picon, 1931.) 

This compound is made by allowing camphoric acid and yellow oxide 
of mercury to react in the cold in presence of a small amount of water 


Methyl Alcohol 

15 

44.9 

Ethyl Alcohol 

10 

46.0 

Ethyl Ether 

10 

133.0 

Acetone 

12.5 

84.7 

Ethyl Acetate 

12.5 

82.6 

Chloroform 

12.5 

376.2 

Carbon Tetrachloride 

12.5 

215.9 

Benzene 

15.0 

560.3 

Carbon Disulfide 

15 

341.25 

Petroleum Ether 

10 

43-4 

Gasoline 

10 

145.2 

Oil 

15 

50.0 
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HYDRARGYRUM (Mercuric Palrmtate and Stearate) 

Solubility op Each Sbparatbly in Sbvbral Solvents at 20°. 

(Dletzel and SedlmcTer* 1928.) 


Weighed amounts of compound and solvent were shaken for 30 hours. 
The mixture was the filtered and the excess of undissolved compound 
weighed and the amount dissolved found by difference. 

Results for Hg Palmitate Results for Hg Stearate 


Solvenc 


On. Molfl. Solvent 

per liter sat. sol. 


Om. Mols. g 

per liter sat. sol. 


Abs. Ethyl Alcohol 0.0005404 
Ethyl Ether 0.0005460 

Chloroform 0.0007627 

Mixture of Alcohol 
Chloroform & Pyridine 0.01261 


Abs. Ethyl Alcohol 
Ethyl Ether 
Chloroform 
Mixture of Alcohol 
Chloroform & Pyridine 


0.0006809 

0.000S061 

0.0007279 

0.001380 


MERCURY FULMINATE CjHgNaOa. 

One liter of solution in water contains 0.70 gm. C2HgN202 at 12® and 1.76 
gms. at 49®. (Holleman. 1896J 


CN MERCURIC CYANIDE Hg(CN)2. 

Solubility in Water. 



Gms. Hg(CN)2 per 100: 

Authority. 

Gms. H2O. 

cc. Sat. Sol. 

— o.45Eutec. 

about II 


(Guthrie, 1878.) 

13-5 

9-3 


(Timofeiew, t 894 .) 

IS 

12.5 


(Marsh and Struthers, 1905.) 

20 

■ .... 

9*3 

(Konowalow, 1898, 1899.) 

25 


II. 12 

(Sherrill, 1903.) 

25 

11.27 

io.gsid^= 

1.0813) (Herz and Anders, 1907.) 

lOI. I 

53-85 


(Griffiths.) 


The Solubility Product of Mercuric Cyanide in Water at 25° is 
5.0 X 10"^° as calculated from the results of Immerwahr by Brodsky, 
1929- The following results for the Solubility of Mercuric Cyanide 
in Water at temperatures above 100° are given by Benrath, Gjedebo, 
Schlffers and Wunderlich, 1937. 

108° 125 ° 140° 156° 175° 209° 
Gms. Hg(CN)g per loo gms. sat. sol. 35.8 42.9 49.8 56.7 63.4 72.8 
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Solubility of Mercuric Cyanide in Aqueous Potassium Cyanide Solu¬ 
tions AT 25®. (Sherrill, 1903.) 


Mols per Liter. Gms, per Liter. 


' KCN. 

Hg(CN)2. 

KCN. 

Hg(CN)2 

0.0493 

0.4855 

3-21 

122.6 

0.0985 

0-5350 

6.41 

135-2 

0.1970 

0.6270 

12.83 

158.4 


The reg^ularity of the increase in solubility proves that the complex Hg(CN)2. 
KCN is formed at the given concentrations. 

Data are also given for the distribution of Hg(CN)2 between aqueous solu¬ 
tions of KCN and ether at 25°. 

hydrargyrum cyanide (Mercuric Cyanide) 

Solubility of Mercuric Cyanide in Aqueous Solutions of 
Potassium Cyanide at 25® and Vice Versa. 

(Corbet. 1926 .) 


Due to the difficulty of preparing KCN free from KOH the saturated 
solutions were prepared from double salts which were free of KOH. 


The solutions were 

kept in contact with an 

atmosphere of coal gas 

previously 
and NaOIl. 

washed 

by being passed through 

solutions 

of lead 

acetate 

Gms. per 100 gms. sat. sol. 


Gms.'’i)er 100 gms. sat. sol. 


KC.N. 

Hg(CN)s. 

OUllll. 

Phase. 

KCN. 


OOilU* 

Phase. 

41.7 

0,00 

KCN 

12.81 

39.96 

K,Hg(CN), 

39.7 

0.49 

KGN-f-K 2 Hg(CN )4 

11 .37 

4 i .85 

Hg(CN)i 

29-47 

2.34 

K 2 Hg(CN )4 

3-97 

20.34 


17.34 

11.09 

» 

*1.09 

id. 53 

» 

14.54 

15.54 

»> 

* 0.56 

11.83 

If 

12.54 

^ 0.65 

» 

*0.^8 

10.89 

» 

12. 5 i 

31.19 

)) 

*0.00 

10.00 

» 


*Sliemll, Z. Physik Chcni., 43 , 719 , 1903. 


CN 


MERCUKY CYANIDE (ic) Hg(CN). 2 . 

Solubility of Mercuric Cyanide in Aqueous Solutions of Ammonia at 0 ®. 

(Brinklev. 1922). 


(1ms. per 100 gms. sal. sol. 


rig(CN)s. 

NHj. 

Solid Phase. 

6 . 3 i 

0.0 

Hg(CN), 

8.46 

0.43 

)) 

11.66 

1 .09 

»-»-irg(CN),.Nnj 

9.40 

2.06 

Hg(CN),.NH, 

10. 3*2 

4.08 

» 

15.43 

6.82 

)> 

17.51 

7.67 

» 

19.31 

8.25 

» 


Gms. per .100 gms. 

sat. sol. 


irg(CN)*. 

^Nir” 

Solid Phase. 

24.68 

9.40 

Hg(CN),.NH, 

25.41 

9*55 

»-f-irgiCN)2.2Nir. 

24 • o 4 

11.23 

Hg(C]N)i. 2 NH 3 

23 .40 

12.59 

» 

24.46 

16-87 

» 

43.57 

22.09 

» 

66.10 

21. 5 i 


79.30 

20,70 

If 


One liter 5.2% aqueous NH3 solution dissolves 204.3 Hg(CN)2 at about 20®. 

(Konowalow, 1898 .) 
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SourHILITY OF MBRCtJRiC CYANIDR IN AQUBOUS SOLUTIONS OP 

Potassium Sodium Tartrate and of Sodium Acetate at 18-20°. 
(Bordelanu* 131^.) 


In aqueous solutions of: 

KNaC,H^0,.4H,0 


Qna. per 100 0 ns. 

sac. sol. 

KK-C^H^Og 

Hg(CN )2 

7.S 

9.6s 

10.0 

9.69 

15.0 

10.38 

» 20.0 

10.73 


NaCH3C00 


QMS. per 100 0 Ba. 

aat. sol. 

NaCHjCOO 

Hg(CN )2 

8.84 

9.11 

16.57 

9.40 

32.52 

9.69 


Solubility of Mercuric Cyanide in Aqueous Solutions of Methyl Alcohol, 


Ethyl Alcohol and of Ethyl Acetate at 25®. (Herz and Anders, 1907.) 

In Aq. Methyl Alcohol. In Aq. Ethyl Alcohol. In Aq. Ethyl Acetate. 


Wt. % 
CH* 0 H in 
Solvent. 

of 

Sat. Sol. 

Gms. 
Hg(CN), 
per 100 cc. 
Sat. Sol. 

Wt. % 
CjHbOH in 
Solvent. 

of 

Sat. Sol. 

Gms. 
Hg(CN)2 
per 100 cc. 
Sat. Sol. 

CHjCOO^H, j'y 
in Solvent. Sat. Sol. 

Gms. 
Hg(CN), 
oer 100 cc. 
Sat. Sol. 

10.6 

1.0640 

11.02 

0 

1.0813 

10.95 

0 I.0810 

10.9s 

30*77 

1.0484 

12.46 

20.18 

I 0339 

8.76 

4.39 1.0798 

10.83 

47.06 

1.0426 

16.37 

40.69 

1.0006 

9.02 

96.76 1.9374 

2.66 

64 

1.0441 

20.48 

70.01 

0.9419 

9.57 

100 0.9097 

1.80 

78.05 

1.0484 

24.58 

100 

0.8552 

8.19 



100 

1.0762 

34‘29 







Solubility of Mercuric Cyanide in Ethyl Alcohol, Methyl Alcohol 
AND IN Mixtures of the Two. 


In Ethyl Alcohol. 

CTimofeicw, '94; dc Bruyn, ’92; 
Hcrz and Kuhn, 1908.) 


In Methyl Alcohol. 

(Dukelski, 1907.) 


In CHaOH-fCzHsOH at 25®. 

(Herz and Kuhn, 1908.) 



Gms. Hg(CN)2 
per 100 Gms. 

t“. 

Gms. Hg(CN)2 
per 100 Gms. 

% CHsOxI 
in 

d^ of 

Gms. Hg(CN)7 
per 100 cc. 


Sat. Sol. 


Sat. Sol. 

Mixture. 

Sat. Sol. 

Sat. Sol. 

0 

8.3 

0 

26.10 

4.37 

0.8618 

9.02 

10 

8.8 

14.17 

29.17 

10.4 

0.8707 

10.10 

20 

9-25 

23-4 

32.01 

41.02 

0.9267 

16. 70 

25 

9.53* 

27.4 

3177 

80.69 

1.024 

28. 20 

30 

9.8 

31-7 

32.53 

84.77 

1.034 

29.60 

40 

10.3 

38.1 

33 29 

91.25 

1.052 

30 

* 

^=0.8552 

44-5 

34.05 

100 

1.076 

34-30 


100 gms. of a sat. solution of Hg(CN)2 in a mixture of equimolecular amounts 
of CH3OH and CeHe contain 10.2 gras. Hg(CN)2 at 10®, 13 gms. at 30® and 15 
gras, at 50^* (Dukelski, 1907.^ 


100 gms. Methyl Alcohol dissolve 34.55 gms. HglCNlj, at 15° and 
59.84 gms. at the b. pt. (67°). 

100 gms. Acetone dissolve 10.3 gms. HglCN)g at 15®. (Henstock, 

1934.) 
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Solubility of Mercuric Cyanide in Mixtures of Propyl and Methyl 
Alcohols and Propyl and Ethyl Alcohols at 25 ®. CHcri; and Kuhn, 1908.) 


In CaHTOH+CHoOII. In CnH701I ^-C2H60H. 


r~ 

% C3H7OH 
in Mixed 
Solvent. 

Solvent. 

4^5 

Sat. Sol. 

Gins. 
Hg(CN)2 
per 100 cc. 
Sat. Sol. 

';i;C 3 H 70 H 

in Mixed 
Solvent.' 

of 

Solvent. 

djiLfi of 
Sat. Sol. 

Gms. 
Hg(CN), 
per 100 cc. 
Sat. Sol. 

0 

0,7878 

1.0760 

34-3 

0 

0.7867 

0.8552 

8.91 

II. II 

0.7894 

1.0327 

29.52 

8.1 

0. 7886 

0.8549 

7.90 

23.80 

0.7907 

0.9891 

24.48 

17-85 

0.7902 

0.8527 

7.30 

65.20 

0-7954 

0.8800 

10.48 

56.6 

0.7926 

0.8386 

5-21 

91.80 

0.7992 

0.8376 

5.04 

88.6 

0.7973 

0.8311 

387 

93-75 

0.7995 

0-8335 

4.23 

91.2 

0.7979 

0.8306 

3-84 

96.60 

0.7999 

0.8322 

398 

95-2 

0.7986 

0.8293 

3.64 

100 

0.8004 

0.8283 

3-44 

100 

0.8004 

0.8283 

3-44 


100 gms. propyl alcohol dissolve 3.79 gms. Hg(CN)2 at 13.5°. (Timofeiew, 1894.) 
100 gms.'acetonitrile (b. pt. 81.6°) dissolve 9.58 gms. Hg(CN)2 at i8°- 

(Naumann and Schier, 1914.) 

100 gms. benzonitrile'(b. pt. 190-1®) dissolve 1.093 gms. Hg(CN)2 at 18®. 

(Naumann, 1914^ 

Solubility of Mercuric Cyanide in Aniline. (Staronka, 1910.) 

t° of Solidification 41° 49 58.5 65 77 83.5 84 88.5 

Mol. % Hg(CN)2 in sat. 

Solution 3.7 5.7 7.7 9 14.2 18.2 19.7 23.4 

The solid phases are the unstable Hg(CN)2.4C6H6NH2 and the stable Hg(CN)2. 
2C6HjNH 2 (m. pt. about 90°). 

One liter sat. solution in ethyl ether contains 2.53 gms. Hg(CN)2 at 25®. 

(Abegg and Sherrill, lyo.'j) 

100 gms. glycerol dissolve 27 gms. Hg(CN)2 at 15.5°. 

Solubilities of Mercuric Cyanide Double Salts in Water and 

in Alcohol. 


Double Salt. 

t ° 

Gms. per too Grams. 

Observer. 


tV.ater. 

Alcohol. 


Hg(CN),.2KCN 

cold 

22. 7 

• • • 



Hg(CN)2.2TlCN 

1° 

12.6 

• • • 

(Fromuller 

— Ber. IX, g 

Hg(CN),.2TlCN 

10° 

9-7 

. . . 


(Custer.) 

2Hg(CN)2.CaBr2.5H20 cold 

100.0 

50.0 


2Hg(CN)2.CaBr2.5H2 

.0 boiling 

400.0 

100.0 


(Brett.) 

Hg(CN)2.KCl.H20 

18° 

14.81 

. . . 


Hg(CN)2.KBr.2H20 

18° 

7-49 

. .. 


“ 

Hg(CN)2.KBr.2H20 

boiling 

100.0 + 




Hg(CN)2.Bal2.4H20 

cold 

6.42 

4.42 


(Custer.) 

Hg(CN)2.Bal2.4H.,0 

boiling 

250.0 

62.5 

(90% Ale.) 

(Caillot.) 

Hg(CN)2.KI 

cold 

6.2 

1.04 (34° B Ale.) 

Hg(CN)2.NaI.2H20 

18® 

22.2 

25-4 

(90% Ale.) 

(Custer.) 

Hg(CN)2.Srl2.6H20 

18® 

14.3 

25.0 

(90% Ale.) 



SOLDIULITY of MeCURIC CYANIDE IN ORGANIC SOLVENTS AT 18®~20®. 

(Sulc. 1900 > 


Solvent. 

Fonnula. 

G. Ifc(CN)2 per 
xoo Gms. Solvent. 

Bromoform 

CHBr, 

0.005 

Carbon Tetra Chloride 

CCl, 

0001 

Ethyl Bromide 

QHsBr 

0.013 

Ethylene Di Bromide 

QH,Br, 

0.001 


Data for the ternary syatein, mercuric cyanide, phenol, water are given b>- 
Timmermans, 1907. 
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Solubility of Mercuric Cyanide in Pyridine. (Staronka, igto.) 


Mols. 


Mols. 

Mols. 

Hg(CN)2 

t®. oer 100 Mols. Solid Phase. 

HgCCN). 

t“. per 100 Mols. Solid Phase. 

t®. per 100 Mtols. Solid Phase. 

Hg(CN)2+ 



Hg(CN)2+ 

C5H5N 


CsHsN 

C5H5N 

0 7.1 Hg(CN),.6CW^ 

22.5 17.3 Hg(CN)i.2C|H4N 

56.5 26.6 2Hg(CN)j.3CBH*N 

II 8.7 


28.5 18.4 

68 27.5 Hg(CN),.CBH,Nr 

12.2 10.4 

<4 

32 19-3 “ 

70 27.7 

13 II-3 

M 

38 20.6 “ 

86 29 

13s 12-9 

M 

42 22-3 “ 

III 32 

145 13S 

<4 

46 23.7 

122.5 33.8 

16.5 15.8 

44 

S3 25.3 jHg(CN)t.3C.H.N 

125 34.4 

20.5 159 

44 

54 5 26 

141 3^-3 


lOO gms. pyridine dissolve 64.8 gms. Hg(CN)2 at 18®. (Schroeder, 1905.) 


Solubility of Mercuric Cyanide in Quinoline. (Staronka, 1910.) 


f. 

Mols. Hg(CN)j 

per xoo Mols. Solid Phase. 

hRcn)2+c,h,n. 

4.2 Hg(CN),.3C,H,N 

t®. 

Mols. Hg(CN)i 
per 100 Mols. 

Solid Phase. 

45 

137 

Hg(CN)a4-CgH7N. 

13.2 Hg(CN),.2C»H,N(?) 

54 

6 tr. pt. 60® 

161 

17.4 

44 

89 (61®) 

8.2 

180 

22.S 

M 

99 (61) 

9.2 

192 

27.1 

M 


CN 


100 gins, liquid Sulfur Dioxide dissolve 0.014 gm. HgfCNig at 0®. 
iJander and Ruppolt, 1937.) 

MERCURY Oxy CYANIDE HgO.HgICNIg. 

Solubility op Mkrcury Oxy Cyanidp in Aqubous Solutions at 18-20°. 

(Sordalanu, 1933 .) 

In aqueous solutions of: 

KNaC^H^0g.4H20 NaCHjCOO HgBO^ 


Gms. per 100 

gms. saL. sol. 

Ons. per 100 

gms. sac. sol. 

Qms. 

per 100 sac. sol. 

TSec^Oj 

HgO.Hg(CN) 2 '‘ 

‘"NaCHgCOO 

HgO.HgCCNlg'^ 

'HjjBOg HgO.Hg(CN )2 

0.0 

1.315 

8.25 

1.291 

0.4 

1.80 

12.0 

3.18 

18,74 

1,170 

1.4 

1.94 

20.0 

4.39 

35.72 

1.063 

2.4 

2.00 

42.0 

5.73 



3.4 

2.18 


The author also {rives results showing that the presence of Hg(CN)j^ 
CNS little effect upon the above solubilities. 

MERCUROUS THIOCYANATE HgjjiSCN)^. 

The Solubility Product of Mercurous Thiocyanate in Water at 25° is 
3.0 X 10'^° as quoted by Brodsky, 1929 from Immerwahr/and 1.4 x 10’^* 
as quoted from Grossmann, 1905. 
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MERCURIC THIOCYANATE HfjtSCN)^ 

Equilibrium in the System Mercuric Thiocyanate, Potassium 
Thiocyanate and Vater at 25°. 

(Mason and Forgeng, 1931,) 

The authors determined the following triple points of the system: 

Oms. per 100 gms. sat. sol. 

' KSCN HgfSCN)'^ 

0.0 0.063 

2.0s 4.05 

33.1 49.1 

66.4 10.4 

70.5 0.0 

MERCURIC THIOCYANATE 

100 gms. liquid Sulfur Dioxide dissolve 0.02 gm. HglSCNlg at o". 

(Jander and Ruppolt, 1937.) 

MERCURIC Zinc THIOCYANATE HgZn(SCN)^. 

Solubility op Mercuric Zinc Thiocyanate in Aqueous 
Solutions of Ammonium Chloride. 

(Cuveller, 1935 .) 

Measured amounts of aqueous solutions of HgNaglSCN)^, Zn(NOj)^, Cu(SCN^ 
and MH^CI of known concentration were mixed and the amount of zinc not 
precipitated as HgZnlCNSjg was determined by a colorimetric comparison. 

Thus the amount of HgZN(SCN)^ remaining in solution at each concentra¬ 
tion of NH^Cl was estimated by difference. 


Solid 

Phase 


Hg(SCM), 

" foig(SCN), 

K.Hg(SCN). 4 . •• 

" + KSCN 

KSCN 


CNS 


Normality 

Oms. HgZn(SCN)^ 

Normality 

Oms. HgZn(8CN)^ 

of Aq. NH^Cl 

per 100 gms. sat. sol. 

of AQ. NH^Cl 

per 100 gms. sat. sol. 

0.022 

0.0766 

0.714 

0.462 

0.044 

0.110 

1.000 

0.50s 

0.089 

0.173 

I.42B 

0.534 

0.17B 

0.25s 

1.843 

0.546 

0.357 

0.353 




MERCUROUS CARBONATE Hg^CO^ 


The Solubility Product of mercurous carbonate in water at 25*^ is 
9.0 x 10”^'^ as quoted from Immerwahr by Brodsky, 1929. 

C 0 ( 

MERCUROUS OXALATE Hg^Cj^O^ 

The Solubility Product of mercurous oxalate in water at 25° is 
(2).x 10"^® as quoted from Behrend by Brodsky, 1929. 

MERCURIC OXALATE HgC^O^. 

100 gms. H2O dissolve 0.0107 gm. IlgCsOi at 20®. (Trifnov, 1024,1925.) 

Data for the system. HgG2 04-+-K2C2 O44-H2O at 20" are also given. The five 
branches of the curve have, respectively, for solid phase : HgCoO^; K2G0 Oi.HgGnO v 
.2H2O, 2K2G2Ov.HgG2O4.3H2O, 3K->G.,0v.HgG204.4H20 and K2G2O4. 



Hg 
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020 

MERCUROUS CHLORIDE 

Solubility of Mercurous Chloride in Water. 


Gms. HgjClj 

t®. per loo Gms. Authority. t". 

Sat. Sol. 

0.5 O • OCXDI4O (Conductivity, Kohlrausch, 1908.) 24.6 

18 0.000075 (Indirect, Behrend, 1893.) 25 

18 0.00021 (Conductivity, Kohlrausch, 1908.) 4^ 

20 0.000038 (Ley and Heimbucher, 1904.) 


Gms. HgjCL 

per 100 Gms. Authority. 

Sat. Sol. 

0.00028 (Kohlrausch, 1908.) 
0.000047 (Sherrill, 1903.) 

0 .00070 (Kohlrausch, 1908.) 


The solubility product of mercurous chloride, determined by a modified electro¬ 
metric method, was found by Brodsky and Scherschewer, 192^6, to be a.o.io"”^® 
at 11°, 3.4.10-^* at i5o, 5.3.10"^® at 19® and 12.2.10-^® at 260.5. 

Subsequent determinations by Brodsky, 1929, gave the following values: 

2.22 X 10*^^ at io.8®» 3.31 X 10“^^ at 14.9°, 5.42 x 10“^® at 19.2° and 
15*1 X 10**^® at 26.5°- 

HYDRARGYRUM CHLORIDE HO HgCl^ 


SOLITBILITY OP MBRCURIC ChLORIDB IN WATER. 


Cl 


Average cui^e from results of Etard, 1894; Foote, 1903; Osaka, 1903-08; 
Herz and Paul, 1913; Greenish and Smith, 1903; Schreinemakers and Thonus, 
1912; Sherrill, 1903; Morse, 1902. 


Gms. HgCli per 
* 100 Gms. Sat. SoL 

O 35 

10 4.6 

IS-5 5-3 (<^15= 1-047) 

20 6.1 


t®. 

Gms. HgCIj per 

t*. 

Gms. HgCli per 


100 Gms. Sat. Sol. 


zoo Gms. Sat. SoL 

25 

6.9 

80 

23.1 

30 

7-7 

100 

38 

40 

9-3 

120 

59 

60 

14 

150 

78.S 


Solubility of Mercuric Chloride in Water. 

Gm.s. HgCl, 
per luu gnus. sal. sol. 

13.7 ( 3 j 

2.3.4 ( 3 ) 

36.0 ( 3 ) 

(i) Laird, 1920; (2) Moles and Marquina, 1914, 1924; ( 3 ) Tourneux, 1919; 
( 4 ) Toda, 1921. 


t“. 

d of 
SJll. sol. 

Gms. UgClj 
per 1(H) gnus. sat. sol. 

t". 

d of 
sat. sol. 

18. 


6.24 (0 

56 . 

1 . 109 

25 . 


6.76 (2) 

80. 

.. 1.194 

34. 

0 

00 

8.55 ( 3 ) ( 4 ) 

100 .... 

.. 1.348 


More recent determinations have given the following results: 


.0 

d Of 

Oms. HgCl, 

, per 

,.0 

Qtts. HgClg per 

,.0 

Oms. HgClj^ per 

c 

sac. sol. 

100 gms. sac. sol. 

c 

100 gms. sac. sol. 

c 

100 sms. sac. sol. 

15 

1.0457 

5.426 

ll) 

105 

38.9 (5) 

157 

80.0 

20 

1.0518 

6.167 

(1) 

116 

49.0 

16s 

82.6 

25 

1.0560 

6.806 

(1) 

123 

55.3 

175 

86.5 

25 

— 

6.584 

(2) 

129 

61.5 

182 

88.8 

25 

— 

6.732 

I3) 

133 

65.1 

195 

91.4 

30 

— 

7.55 

(4) 

141 

70.6 

206 

93.0 

70 


19.12 

(4) 

145 

73.2 

235 

96.0 


(1) Flftttmann, 1928; (2) Benrath, 1927^ 1 3) Benrath and Ammer, 1929; 
(4) Sugden, 1929; (5) above 100°, Benrath, Gjedebo, Schiffers and 
Wunderlich, 1937. 
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EQniLIBRIUM lU THE SYSTEM MERCURIC CHLORIDE, MERCURIC lODIDE AND VATER. 

(Sugden. 1929 .) 

Suitable mixtures of the two salts in water were heated to 100° and 
then rapidly filtered. The solutions thus obtained, from which solids 
separate, w«»re rotated up to 11 days. It was necessary to operate in 
this manner since e-juilibrium is established too slowly if solids are 
present from the beginnini?. Due to analytical difficulties great ac¬ 
curacy is not claimed for the results. The solid phase in the iodide 
region consists of two series of mixed crystals which are respectively 
yellow and red. They correspond to the yellow and red form of the 
simple iodide stable above and below 129°. 


Results at 30° Results at 70° 


Gk&s. per 100 ^ 

gpnfl. aat. aol. 

Solid 

Qtaa. per 100 ^a. 

aat. aol. 

Solid 


Hglj, 

Phaae 

HgClg 

Hgljj 

Phaae 

7.55 

0.0 


19.12 

0.0 

w 

7.67 

0.41 

" 

19.5 

0.44 

II 

7.75 

0.21 

" 

20.5 

1.10 

Y 

7.77 

0.43 

" R 

19.8 

1.02 

II 

7.72 

0.54 

R 

17.4 

0.99 

" 

7.69 

0.46 


16.7 

1.00 

II 

6.75 

0.31 

II 

12.8 

0.99 

" 

5.32 

0.28 


12.6 

0.94 

M 

3-39 

0.33 


10.2 

0.91 

" + R 

2.20 

0.18 


9.9 

0.84 

•• t R 

7.82 

0.52 

Y 

7.35 

0.75 

R 

5*36 

0.37 

II 

3.94 

0.52 

" 

W = lifhite, R = Red, Y = Yellow. 
MERCUROUS CHLORIDE MgCl 
Solubility of Mercurous Chloride 

(Calomel) in Aqueous 

Solutions of 


Sodium Chloride, Barium Chloride. Calcium Chu)ride and of Hydro¬ 
chloric Acid at 25°. (Richards and Archibald. 1902.) 


Solid phase in each case. Calomel + about 0. i gm. of mercury. 


In Aqueous NaCl. In Aqueous BaCb. 


Sp. Gr. of 

Gms. Tx;r Liter. 

sp. Gr. of 

Gms. per Liter. 

^lutions. 

■ NaCI. 

HgCl. ‘ 

Solutions. 

BaClj. 

HgCl. 


5-85 

0.0041 

1.088 

104.15 

0.044 

1.040 

58-50 

0.041 

I-I 34 

156.22 

0.088 

1.078 

119 

0.129 

I.I74 

208.30 

0.107 

1.093 

148.25 

0.194 

1.263 

312.54 

0.231 

I.I42 

222.3 

0.380 




I.188 

292.5 

0.643 





In Aqueous CaCli 


In Aqueous HCl. 


Sp. Gr. of 

Gm.s. i>er Liter. 

Sp. Gr. of 

Gms. per Liter. 

Solutions. 

■ CaClj. 

HgCl. ^ 

Solutions. 

■ HCl. 

HgCl. ' 

. . . 

39.96 

0.022 


31-69 

0.034 


55-5 

0-033 


36-46 

0.048 

1.064 

III 

o.o 8 i 

I .042 

95-43 

0.207 

I.IO5 

138-75 

0.118 

I .069 

158-4 

0.399 

1.151 

195-36 

0.231 

I .091 

209.2 

0.548 

1.205 

257-52 

0.322 

1. II4 

267.3 

0.654 

1243 

324-67 

0.430 

I .119 

278.7 

0.675 

1-315 

432-9 

0.518 

I.I32 

317-3 

0.670 

1-358 

499-5 

0.510 

I-I 53 

364-6 

0.673 

100 gms. 

bromoform, CHBrs, dissolve 0.055 gm. HgCl at 18^-20°. 

(Sulc., 1900.) 

Data for the system Mercurous Chloride 4 KOII t 11 0 at 25° are given 

11 _ ^ 


by llerz, 1911. 
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Cl 


MERCURIC CHLORIDE HgCl^ 

Solubility of Mercuric Chloride in Aqueous Salt Solutions at 25*. 

(Herz and Paul, 1913 ) 


In Aqueous Ba¬ 
rium Chloride. 


Mols. per Liter. 


BaClj. 

HgCl.,. 

0 

0.265 

0-385 

0.697 

0.572 

1.167 

0.776 

1.620 

1-336 

2.645 

3-030 

5-348 


In Aqueous Cal¬ 
cium Chloride. 

Mols. per Liter. 
CaClj. HgCla!' 

0.190 0.364 

0.402 0.766 

0.656 I.108 
0.964 I.81I 

1.429 2.64s 

1-723 3-304 


In Aqueous Lith¬ 
ium Chloride. 
Mols. pvcr Liter. 


LiCl. 

HgCh. 

0.414 

0.351 

0-835 

0.666 

I .271 

I .021 

1-738 

1.678 

2.265 

2.214 

3.091 

2.896 


In Aqueous Mag¬ 
nesium Chloride. 
Mols. per Liter. 


'MgCIj. 

HgCla.' 

0.168 

0.374 

0.415 

0.719 

0.570 

I .131 

0.997 

1.8(^4 

1.320 

2.569 

1.728 

3.206 


In Aqueous Potas¬ 
sium Chloride. 

Mols. per Liter. 

In Aqueous Sodium 
Chloride. 

Mols. per Liter. 

In Aqueous Strontk 
Chloride. 

Mols. per Liter. 

KCl. 

Hgcn..' 

' NaCl. 

HgClj.' 

' SrCh. 


0 

0.265 

0.201 

0.372 

0.164 

0-31S 

O.I 

0.381 (Sherrill, 1903.) 

0.416 

0.508 

O.3II 

0-563 

0.174 

0.355 

0.671 

0.748 

0.519 

0.829 

0.221 

0.381 

I -153 

1.192 

0.724 

1.342 

0.25 

0 .542 (Sherrill, 1903.) 

1.941 

2 .022 

I .046 

1.776 

0.683 

0.836 

3.162 

3-434 

1-384 

2.293 


Solubility of Mercuric Chloride in Aqueous Solutions op 
Hydrochloric Acid at: 


0''. 

(Engel — Ann. chim. phys. [6] 17, 362, ’89.) 
M4K. Mob. per xoo cc. Sol. Gms. per 100 cc. Sol. 


HQ. 


iHga. 


HQ. 


HgCla. 


4-3 

9-7 

I 

57 

13. II 

9-9 

19.8 

3 

61 

18.04 

17.8 

35 -S 

6 

49 

32-44 

26.9 

55-6 

9 

81 

49-04 

32.25 

68.9 

II 

76 

58.80 

34-25 

72.4 

12 

48 

62.40 

41.5 

85 5 

15 

13 

75-65 

48.1 

88 6 

17 

54 

87.70 

70.9 

9 S -7 

25 

84 

129.20 



20-25 

(?)- 


(Ditte— Ibid. [5] 22, 551, ’81.) 

Sp. Gr. of 

Parts HCl 

Parts HgCb 

Solutions. 

per 100 
Parts H2O. 

per 100 
Parts Solution 

I .117 

0.0 

6.8 

1.238 

5-6 

46.8 

1.427 

10. I 

73-7 

1.665 

•13-8 

87.8 

1.811 

21.1 

127.4 

1.874 

31.0 

141-9 

2 .023 

50-0 

148.0 

2 .066 

2.198 

68.0 

154.0 


One liter of o.i n Hg(NOj)j solution dissolves 105 gms. HgCL at 25®. 

..... . (.Morse, 1902.) 

This result, together with distribution experiments, show that complexes of 
HgCl, and Hg(NO,), are formed. 
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Equilibrium in the System Mercuric Chloride, Yellow Mercuric Oxide 
AND Water at 35 ®. (Toda, 1921.j 

The various mixtures were rotated in a thermostat for about 72 hours, and 
both the clear solution and solid phases were analyzed. 


per 100 

gms. sat. sol. 


Gins, per 100 

gms-. sat, sol. 



^ IlgO. 

Solid Phase. 

liflila. 


Solid Phase. 

8.58 

0.0 

HgCl, 

o.6i 

0.02 

HgGl2.4HgO 

8.72 

0. 14 

»H-ItiCl,. 2 HgO 

0.23 

o.o 3 

)) 

8.68 

0.07 

» » 

0.20 

0.06 

)) 

8.69 

0.10 

» » 

0. i 3 

o.o 4 

» -h Ilg 0 

8.81 

o.o 3 

)> » 

0.07 

o.o 4 

» » 

8.70 

0.11 

1) » 

o.o 5 

o.o 3 

» )> 

8.69 

0.10 

» 

o.o 5 

o.o 4 

» 1 ) 

4.39 

0.09 

HgClj.aHgO 

0.04 

o.o 4 

HgO 

3.42 

0.06 

)) 

O.Ol 

o.o 3 

» 

0.66 

0.02 

» 

0.00 

0.001 

» 

0.66 

0 

0 

»^HsCI,.iHgO 





Equilibrium in the System Mercuric Chloride, Potassium Chloride, 
AND Water at 34 ®. ( Toumeux, 1919.) 

Saturation was secured by constant stirring. Both the saturated solutions and 
solid phases were analyzed. 


(1 Of 

sat. sol. 

Gnis. 

per lOO gms. 
.sat. sol. 

"ngciT^TT^ 

Solid Phase. 

d of 
sat. sol. 

Gms. 

per 100 gm.s. 
sal. sol. 

IlgClj. KCl. 

Cl 

Solid Phase. 

J .068 

8.55 0 0 

HgCl, 

1.386 

•^ 7*9 

9.6 

HgCIs.KCl.«/4H»0 

I . 202 

19.14 2.6 

)) 

1.368 

25.5 

11.4 

» 

- 

27.2 4.2 

» 

1.428 

26.8 

14.9 

» 

- 

34.1 5.4 

» 

1 . 56 i 

3 o .8 

20.0 

» 

1.497 

37.0 6.0 

» 

1.620 

32.6 

22.0 

» 

I. 5 I 2 

37.4 6.0 

))-H2ifgCu.KCi.2ir,o 

1.624 

33.0 

21.9 

»+IfgCl,.2KCl.HgO 

1.525 

37.8 6.5 

2ngc Is. KCl. 211^0 

1.621 

32.8 

21.9 

ngCls.2KCl.IIaO 

1,533 

37.7 6.7 

)) 

- 

29.0 

23.0 

» 

1.545 

37.6 7.3 

» 

- 

24. 5 

24.8 

» 

1.549 

37.8 7.45 

))-»-:iirgci,.2KCi.V3irsO 

1.459 

20.65 

26.0 

))-t-KCl 

1.534 

37.4 7*8 

3 HgCl,. 2 KCi.«/ 3 HjO 

• _ 

17.8 

26.8 

KCl 

i. 53 o 

37.6 8.0 

» 


12.2 

27.0 

» 

1.524 

36.8 8.2 


- 

8.4 

27.3 

» 

1 . 51 2 

35 .9 8.2 

HgClj.KCl.V-insO 

- 

4.5 

27.5 

)) 

1.486 

34.5 8.5 

)) 

- 

0.0 

27.8 

» 

Results similar to the above are given for 56 ®, 8o® and lOO®. 



In a later paper by Tourneaux, i934» having for its object an expla¬ 
nation of the variation in the solubility of HgCl. in aq.. solutions of 
KCl and vice versa, the author calculates the equilibrium constants 
involved and finds that they vary with the temperature in 2u:cordance 
with the law of Van't Hoff. 

Data for the system HgClid- KCl + NH4CI + H^O at 25 ® are given by Osaka 
and Ando 1025 , 192G. 
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Solubility of Mercuric Chloride in Aqueous Solutions of Potassium 
Chloride at 20® and Vice Versa. 

(Tichomirow, 1907: see also results by Foote and Levy 


Gms. per 100 Gms. HjO. 
■" KCl ' ’ HgCk* 


Solid Phase. 


Gms. per loo Gms. H^O. 

"TC\. HgC'ir* 


Solid Phase. 


0 

7*39 

HgCl* 

20 

•35 

29 1 

I .12 

11.63 

(i 

26 

31 

34 83 

2.39 

15-72 

U 

30 

32 

39.10 

4 05 

22.17 

t( 

34 

12 

42.82 

4.84 

25.16 

“ +2HgCl2.KCl 

34 

18 

39-34 

5.60 

25-13 

2 HgCU.KCl 

34 

34 

35-16 

6.71 

25.66 


35 

S4 

30-63 

7-39 

26.41 

“ +HgCl2.KCl 

37 

72 

24-30 

7.46 

24.70 

HgCU.KCl 

41 

33 

19-33 

8-95 

19-93 

(t 

39 

66 

15-76 

IS 

22.87 

tc 

37 

87 

10.28 

17-57 

26.12 

tc 

35 

32 

2 I 


“ +HgCl2.2KCl 
HgCl2.2KCl 


+KC 1 

KCl 


Cl 


Solubility of Mixtures of Potassium and Mercuric Chlorides 
IN Water at 25°. 

(Foote and Lc\w.) 


Composition of Solution. 
Grams p^'r too Grams 
5 k>luiion. 


Percentage Composition 
of Undissolvcd 
Residue 


KCl. 

HgCb. ^ 

m. 

HgCl*. 

26.46 

none 

100 

none 

26.24 

15.04 

. 


3-63 

26.43 

15.02 



26.15 

26-33 

15.02 



52-01 

26-33 

14.92 



61 .04 

23-74 

18.91 

34 

61 

61.66 

22.36 

21-39 

34 

77 

62 .02 

21.39 

23.88 

34 

80 

61 .84 

20.32 

27.62 



65-24 

20-26 

27-38 



73-98 

17-85 

25-34 

21 

89 

75-10 

9-26 

18.9s 

21 

02 

73-36 

7.80 

19.56 

20 

76 

73.06 

6.84 

22 .81 

20 

75 

74-54 

6.66 

24.32 

20 

54 

73-99 

6.52 

25-13 

- 


76.46 

6.64 

25.16 



80.60 

6.27 

25.11 

12 

09 

83.20 

5-77 

24-73 

II 

37 

83-18 

4-68 

24.75 



84.46 

4.66 

25-17 



93.68 

4-69 

24.82 

. 


98.50 

none 

6.90 

none 

100-00 


H2O. 


•73' 

.21 

•35 . 


3.01- 

.62 

6.18 

4.71 

5-47 


4-71 

4-95 


none 


Solid 

Phase. 


KCl 


KCl and 
2 KCLHgCl 3 .H 20 


2KCI.HgCI2.H2O 
Calc. Composition 
34 . 05 % KCl. 6 i. 84 %HgCl 2 , 

4.11% H2O 

2KCl.HgCl2.H2O and 
KCl.HgCl2.H2O 


KCl.HgCl2.H2O 
Calc. Composition 
ao.S2%KCU 74.5.7% HgCl2. 
4.95% H2O 


KCl.Hga2.H2O and 
Ka.2Hga2.2H2Q 

KCl.2Hga2.2H2O 
Calc. Composition 

n.43%Ka 83.os%HgCl2.5.53%H20 


KCl.2HgCl2.2H3O and HgCl* 
HgCl, 
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Data for the quaternary system Ammonium Chloride +'Mercuric Chloride -|- 
Potjissium Chloride + Water at 25 ® arc given by Osaka and Ando, 1924. 


The results of these authors have been further interpreted in a 
paper by JSlnecke, 1938. 

Data for equilibrium in the system KOI! 4 - H^O at 25° are 

given by Herz, 1910. 


Solubility op Mbrcuric Chloride in Aqueous Solutions of 
Magnesium Chloride at 25° and \^ice Versa. 

(Bassett, Barton, Foster and Patenan, 1933.) 


Ohia. per 100 

gms. sat. sol. 

Solid 

Phase 

Okns. per 

gpts. sat 

100 

sol. 

Solid 

Phase 

Gkns. per 100 
gms. sat. sol. 

Solid 

Phase 

"HgClg 

MgClg 

'HgClg " 

MgClg' 

'HgClj, 

MgClg 

6.90 

0.0 


53^15 

16.30 

B 

44.93 

21.12 

c 

33-47 

5.4 

" 

51.88 

17.27 

" 

43.20 

21.95 

'* r 

47.72 

8.28 

M 

50.08 

18.77 

'• .h c 

41.66 

22.43 

D 

56.03 

9.86 


49.85 

19.23* 

3 

31.92 

25.29 

II 

57.46 

10.68 

M 

49.47 

19.07 

C 

24.29 

27.64 

II 

59.23 

12.48 

" + B 

48.95 

19.22 

■1 

11.76 

31.72 

II 

55.90 

14.44* 

3 

48.78 

19.45 


0.58 

35.48 

II 

55.78 

14.38 

fi 

47 .32 

20.01 

II 

0.0 

35.70 

II 

54.53 

15.24 

" 

45.45 

20.90 

II 





• Metastable 

3 = [M?(H^ 0 )gj [jIggClg: ; C = [MgdlgOgl [HgCl,] ; 0 i [M?(HgO)g] Cl^. 


Solubility op Mercuric Chloride m Aqueous Solutions of 

Sodium Chloride. 

(Homeyer and Ritsert — Pbarm. Ztg.33, 738, ’88.) 


Per cent ConcentraUon 

Gms. HgCIj per 100 Gms. Na(d Solution at: 

of NaCl Solutions. 

X 5 " 

6 s" 

- \ 

100'’ 

0-5 

10 

13 

44 

1.0 

14 

18 

48 

50 

30 

3 ^ 

64 

lo.o 

58 

68 

no 

25.0 

120 

142 

196 

26.0 (saturated) 128 

152 

208 


100 ?ms. of aqueous 1.0 normal NaCl solution dissolve 25.08 gms. IlgClg 
at 25°. (Osaka, i903“08.) 
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Equilibrium in the System Ammonium Chloride, Mercuric Chloride, 

Water at 30°. 

(Meerburg, t9o8.) 


Gms. per 100 Gms. Sat. Sol. 

Solid 

Gms. per 100 

Gms. Sat. Sol. 

Solid 

■ HgCh. 

NH4CI. * 

Phase. 

■ HgCI,. 

NH4CI.* 

Phase. 

0 

29.50 

NHiCl 

57-05 

9 

92 

3 - 2.1 

22.80 

26.91. 


58.65 

9 

20 

“ +9.2 

42.45 

25-05 


*51-83 

8 

76 

9-2 

50-05 

24-79 

“ 1.2.1 

*46 

7 

52 


S 3 08 

22.77 

1.2.1 

* 35-60 

5 

26 

“ 

58.90 

20.02 


*32.90 

5 

06 


56.38 

18.50 

I.I.I 

29.65 

3 

62 

“ +HgCl, 

55.58 

16.82 

“ 

40.12 

5 

13 

HgCl, 

57-01 

14.12 

“ +3.2.1 

21 

2 

29 

“ 

56.26 

13.04 

3.2.1 

7.67 

0 




1.2.1 = HgCl2.2NH4CI.H2O; I.I.I = HgCl2.NH4Cl.H2O; 

3.2.1 = 3HgCl2.2NH4Cl.H2O; 9.2 = 9HgCl2.2NH4Cl. 

• In these solutions 2 to 3 weeks were required for attainment of equilibrium. 


Cl 


Solubility of Mixtures of Sodium and Mercuric Chloride in 

Water at 25°. 

(Foote and Levy — Am. Ch. J. 35, 239. ’06.) 


Gms. per too Gms. Solution. Gms. per too Gms. Undissolved Residue. 


NaCl. 

HgCla. 

NaCl. 

HgCla. 

HaO. 

26.5 

no,ne 

100 

none 

none 

18.66 

51-35 


16.39 


18.71 

51-32 


21.98 


18.64 

51.42 


65.42 


18.87 

51.26 


71-25 


14.97 

57-74 

59 69 

16.38 

74.18 

9-44 

14.03 

16.36 

74.21 

9-43 

13-25 

62.16 

16.16 

74.70 

9.14 

13-17 

62.59 

15.96 

74.76 

9.28 

12.97 

62.50 


78.20 


13.14 

62 .48 


88.64 


13-15 

62.55 


90.83 


Two determinations made at 

10.3® gave: 



19.46 

46.49 

67.46 

29.19 

3-35 

19.48 

46.50 

22.83 

68.85 

8.32 


Solid 

Phase. 


NaCl 


NaCI and 
NaCl.HgCla.aHaO 


Double Salt 
x\aQ.HgCIa.2H20 
Calc. Comp. =» i6.ot% NaCl 
74.14% HgC1.9.8s% H2O 


Nari.HtrCl2.2H2O 
and HgCla 
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Solubility of Mixtures of Mercuric and Rubidium Chlorides in 
Water at 25®. 

(Foote and Levy, 1906.) 


Composition of Solution. Percentage Composition of 

Gms. per 100 Gms. Solution, Undissolved Residue. 


RbCl. 

HgCl* 

RbCl- 

HgClj. 

H2O. 

48.57 

none 

100 

none 

none 

46.76 

9.18 

88.04 

II 

24 

0.72 

47-54 

9.49 

60.33 

37 

51 

2.16 

47-55 

9-39 

56-59 

40 

75 

2.66 

47-3 

9-47 

46.73 

49 

38 

3.88 

47-65 

10-35 

46.50 

SO 

92 

2.58 

35-16 

19.58 

45-98 

50 

80 

3.22 

34-77 

19.94 

43-07 

52 

44 

4-49 

34-76 

20.10 

41.10 

55 

36 

3-54 

30.27 

20.17 

39-07 

57 

34 

3-59 

29.20 

20.5s 

39.10 

57 

47 

3-43 

27.38 

20.63 

38.67 

57 

40 

3-93 

26.83 

20.87 

38.48 

57 

36 

4.16 

27.09 

20.97 

31-40 

64 

35 

4.25 

26.15 

20.58 

30-34 

65 

48 

4.18 

23.81 

18.71 

30.87 

65 

10 

4-03 

18.10 

14-25 

29.87 

65 

28 

4 85 

10.87 

10.42 

29-33 

66 

15 

4.52 

10.68 

10.56 

28.59 

67 

99 

3-42 

10.50 

10.05 

26.22 

72 

20 

1.58 

10.06 

9.86 

25.28 

73 

38 

0.84 

8.48 

8.71 

25-30 

73 

IS 

1-55 

8.46 

8.80 

25-44 

73 

67 

0.89 

5 68 

8.70 

25-09 

73 

46 

1-45 

S-io 

8-33 

24.92 

73 

93 

I-I 5 

3 43 

8-25 

22.79 

75 

72 

1.49 

3-38 

8 

12.68 

86 

74 

0.58 

2.98 

7.71 

8.40 

9 ^ 

24 


1.89 

7-64 

8.38 

91 

78 


1-50 

7-55 

8.30 

91 

81 


1.10 

7 21 

8.07 

91 

58 


0 79 

7.16 

6 91 

93 

15 

. . 

0.84 

7.42 

2.27 

97 

09 


none 

6.90 

none 

100 




Solid Phase. 


RbCl 


RbCl and 2RbCl.HgCl2.H2O 


2RbCr.HgCl2.H.O Calc. Com¬ 
position 45.55^6 RbCl. 51-05% 
HgCl2.3.4% HoO 
2RbCl.HgCI2.H2O ahd 3RbCl. 
2HgCl2.2H20 
■ 3RbCl.2HgCl2.2H2O 
Calc. Composition 
38.55% RbCl, 57.62% HgCli. 
3.82% H2O 

3RbCl.2HgCl2.2H2O and 
RbCl.'HgCl2.H20 

RbCl.HgCl2.H2O 
Calc. Composition 
’29.49% RbCl, 66.11% HgCU, 
4.40% H2O 

1 RbCl.HgCl2.H2O and 3RbCl 
j 4HgCl2.H20 

3RbCl.4HgCl2.H2O 
Calc. Composition 
24.76% RbCl, 74.01% HgCl,. 
1.23% H2O 

3RbCl.4HgCl2.H2O and RbCl 
■ sHgCl* 

RbCl.sHgClj 
. Calc. Composition 
8.20% RbCl, 91.8% HgCl, 

. RbCl.sHgCli and HgClj 
HgClj 


Cl 
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MERCURIC CHLORIDE HgCl^ 


Solubility ok Mbrcuric Chloridb in Aqueous Solutions op 
Strontium Chloride at 25° and Vice Versa. 

(Bassett, Barton, Foster and Pateman, 1933.) 


1 


Ghis. per 100 


Chs. per 100 

gms. sat 

sol. 

Solid 

gjns. sat. sol. 


Sr^ 

Phase 

HgClg 

SrClg 

6.90 

0.0 

IlgClg 

56.20 

19.20 

34.70 

9.30 

n 

55.45 

19.82 

48.21 

13.93 

II 

54.33 

20.88 

56.62 

16.65 

n 

52.70 

21.90 

57.17 

17.34 

II 

51 .20 

22.50 

58.38 

18.02 

" +B + S 

50.87 

22.98 

58.68 

18.47* 

•• + C 

1 ( 8.90 

23.69 

58.49 

19.42* 

c 

48.81 

24.01 

59.49 

19.66* 

II 

48.77 

23.90 

58.13 

18.00 

B + S 





Qms. 

per 100 


Solid 

gms. sat. sol. 

Solid 

Phase 

" HgCl^T^ 

SrClg^ 

Phase 

3 - S 

0.0 

40.0* 

D 

'• 

48.20 

23.60 

E 

II 

46.25 

24.02 

II 

" 

45.32 

24.26 

II 

II 

34.52 

2(i .78 

11 

II 

31.02 

27.50 

II 

•' + E 

18.82 

30.50 

II 

II 

8.55 

33.42 

II 

It 

0.0 

35.84 

It 


* = Meiastable 
B = [Srdi.O) j 

SrClg.2Hj,0; E - 


ilHgCl 
SrCl 


^ipUClgj 
,.6^: § 


; C : [SriHgOjgj 
r solid solution. 


[(HgCl,),cg; D = 


Solubility of Mercuric Chloride in Aqueous Ethyl Alcohol at 25®. 

(Abe, 1912.) 


Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

CjHjOH. 

HgCl,. 


C,H,OH. 

HgCIa. 


0 

6.80 

Hga 

45-84 

15-36 

HgCla 

S.08 

6.6s 


49.86 

18.18 

(< 

14.49 

6.41 


53-61 

21 .40 

(( 

21 

6.5s 


57.26 

24 51 

U 

26.25 

7-31 

« 

60.55 

27.67 


31-53 

8.SI 


63-95 

29.86 

u 

36-85 

10.32 


67-39 

32.40 

i€ 

41-36 

12.64 






Solubility of Mercuric Chloride in Aq. Ethyl Alcohol at 25®. 

(Herz and Anders, 1907.) 


Wt. % CiHjOH 
in Solvent. 

of Solvent. 

of Sat. Sol. 

Gras. HgCIa’per 
100 cc. Sat. Sol. 

0 

0.9971 

1-0565 

7.22 

20.18 

0.9665 

1.0214 

6.76 

40.69 

0.9302 

I .0180 

10.69 

70.01 

0.8632 

I .0616 

23.60 

100 

0.7856 

1.1067 

36.86 


The solid phase in contact vfith solutions of Mercuric Chloride plus 
Potassium Chloride in 95* or absolute ethyl alcohol at 34® was found to 
be bli^Cl^.sKCl.aCgHgOII. (Pernot, 1934.) 
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Solubility of Mercuric Chloride in Aqueous Methyl Alcohol at 25*. 

(Herz and Anders, 1907.) 


Wt. % CH3OH 
in Solvent. 

of Solvent. 

of Sat. Sol. 

Gms. HgClj per 
100 cc. Sat. Sol. 

10.60 

0.9792 

1.0441 

7.90 

30-77 

0.9481 

I .0420 

II.31 

37-21 

0.9369 

1.0507 

13-43 

47.06 

0.9186 

1.0809 

19.71 

64 

0.8800 

1.2015 

38.44 

78.05 

0.8489 

1-3314 

57-17 

100 

0.7879 

1.2160 

48.62 


100 cc. 90% ethyl alcohol dissolve 27.5 gms. HgCh at 15.5°, dih sat. sol. = 1.065. 

(Greenish and Smith, 1903 J 

100 gms. 99.2 % ethyl alcohol dissolve 33.4 gms. HgCh at 25®. (Osaka, 1903-8.) 

“ abs. “ “ “ 49.5 “ “ “ . (de Bruyn, 1893.) 

“ “ methyl “ ‘‘ 52.9 ** at 19.5® and 66.9 gms. at 25®. 

(de Bruyn, 1892.) 

“ “ “ “ 1.2 “ “ at the crit. temp. 

(Centnerszwer, 1910.) 

Solubility op Mercuric Chloride in Methyl, Ethyl Propyl^ 
n Butyl, Iso Butyl and Allyl Alcohols. 

(Etard — Ann. chim. phys. [7] 2 , 563, *94.) 

Note. — For the solubility in Me, Et, and propyl alcohols at room C1 
temperature, see Rohland — Z. anorg. Ch. 18 , 328, *98; at 8.5®, 20® and 
38.2®, see Timofejew — Compt. rend. 112, 1224, *91; in Me and Et 
alcohols at 25®, see de Bruyn — Z. physik. Ch. 10, 783, *92. The deter¬ 
minations of these investigators agree well with those of Etard, which 
are given below. 


Grams Hs^Qs per loo Grams Saturated Solution in: 


t 

CH3OH. 

QHfiOH. 

CsHtOH, 

CH 8 (CH 2 ) 80 H. (CH 8 ) 2 CHCH 20 H. 

CH2.CH.CHiOH 

-30 


14-5 

15.0 

... 



— 20 


20.1 

15-7 

13-5 


21 .0 

— 10 

15*2 

26.5 

16.5 

13-7 


255 

0 

20.1 

29.8 

17.4 

14-0 

5-2 

30 0 

+ 10 

26.3 

30.6 

18.0 

14-3 

6.0 

37-5 

20 

340 

32.0 

18.8 

14.6 

6.8 

46-5 

25 

40.0 

32-5 

19 s 

15-5 

7-2 


30 

44-4 

33-7 

'20.0 

16.5 

75 


40 

58.6 

35-6 

23.0 

19.6 

9-7 


60 

62.5 

41.2 

29.8 

26.5 

17.0 


80 

66.0 

47-5 

36.8 

33-0 

24.9 


100 

70.1 

54-3 

43-8 

... 

317 


120 

73-5 

61.5 

50.6 

... 

39'2 

. . . 

ISO 

78 -5 

... 


... 




Solubility of Mercuric Chloride in Aq. Ethyl Acetate at 25®. 

(Herz and Anders, 1907.) 


Wt. % CH3COOC2H6 
in Solvent. 

dof Solvent. 

of Sat. Sol. 

Gms. H^CIj per 

100 cc. Sat. Sol. 

0 

i-i 

Os 

d 

1.0565 

7.22 

4-39* 

... 

1.0581 

7-38 

96.767 

... 

1.2371 

41-55 

M 

8 

0.884 

1.1126 

26.42 

® Almost sat. with ethyl acetate. t Ethyl acetate almost sat. with 

J Cb. pt. - 75 - 77 --) 
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Solubility of Mercuric Chloride in Aqueous Solutions 
OF Ethyl Alcohol at 18 ®. 

(Laird, 1920 .) 


AVI. Vo CH,OH 

<ims. HgCIj 

W’l. 

V0G2 H, 0 H 

Gms. HgCIc 



111 S()lV(!llt. 

per 100 gms. sal. sol. 

In solvent. 

per 100 gms. sat. .sol. 


0 

6.24 


25.0 

5.08 



10.0 

5.63 


3o.o 

5.86 



i5.o 

5.43 


40.0 

7.58 



20,0 

5 i5 


5i .0 

11.3o 


Solubility of 

Mercuric Chloride 

AT 55® IN Aqueous Solutions of : 



(Moles and Marquina, 1914 , 

1924 .) 



Citric 

Acid. 

Tartaric Acid. 

Glycerol. 

Sucrose. 

Per cent 

Gms IlgCIi 

Per cent Gms. Ilg; 

Per cent 

Gins Ug(U. 

Per cent 

Gms. HgCl, 

Citric acid 

per 100 gms. 

Tartaric acid per Iftogius. 

Glycerol 

per l()0 gms. 

Sucrose 

per 100 gms. 

Insolvent. 

sat. sol. 

Ill solvent. sat. sol. 

Insolvent. 

sat. sol. 

in solvent. 

sat. sol. 

0.0 

6.76 

I0.0 6.36 

5.08 

7 .20 

10.0 

7.08 

10.0 

6.63 

20.0 5.75 

i5.1 

8.33 

25.0 

8.o5 

25.0 

5.73 

25.0 5.36 

25.0 

9.60 

3o.o 

8.46 

5o.o 

3-99 

35.0 4.5q 

35.0 

1 I . 10 

35.0 

8.83 



42.5 3.98 

5o. 18 

14.88 

40.0 

9 *i 4 



5o.o 3.28 

75.08 

26.53 

42.5 

9-i6 




£00.00 

44 

47.0 

9*68 






55.0 

10.14 


Ethyl ether, saturated with mercuric chloride by repeated agitation at room 
temperature, and also by prolonged boiling under a reflux condenser and allowing 
to stand at ordinary temperature for many days, contained 6.9 gms. Hg CI2 per 
100 gms. ether. On the basis of 0.720 as the Sp. Gr. of the ether this corresponds 
to 5.0 gms. Hg Clj per 100 cc. of ether. ( Richard, 1926 .) 

100 gms. glycerol oi d = 1.2326 (= 86.5 0/®) ^iissolve 53.5 gm. HgClj at 20® 

» » » df = 1 .2645 (= 98.5 ®/o) » 65.5 » » » 

(Holm, 1921 , 1922 .) 

100 gms. sat. solution of mercuric chloride in selenium oxychloride (Se 0 Clj) 
contain 0.89 gm. Hg CI2 at 25 ®. (Wise, 1923. j 

100 gms, liquid Sulfur Dioxide dissolve 0.103 ^g^lg at o®. 

(Jander and Ruppolt, 1937.) 

Solubility op Mercuric Chloride in Aqueous Solutions of Urethan at 25°. 

(Falltzsch, 1938, 1929.) 


On. Mols, HgClp per 1000 gns. H^O 

Solid 

HgClg 

NHgCOOCgHg ' 

Phase 

0.27 

0.0 

H?C1^ 

0.30 

1.1225 

II 

0.607 

4.4898 

II 

1.552 

11.326 

" 

0.25 

51.79 

" 4- 
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Solubility op Mercuric Chloride in Anhydrous Acetic Acid 
Determined by the Synthetic Method. 

(Davidson and Chappell, 19 W.) 


^0 

Mols. HgClp, 

per Solid 

^0 

Mols. HgClp per 

Solid 

c 

100 fflOls. HgClj^"+ 

CH 3 COOH Phase 

c 

100 mols. HgClj, CH^COOH 

Phase 

16.6 

0.0 

CHgCOOH 

■53 

1.46 

IlgCl, 

16.45 

0.27 

" 

60 

1.61 

It 

16.35 

0.477 

II 

66 

1.81 

\\ 

17.0 

0.477 

HaC 1 .^. 2 CH_C 00 H 

72 

2.01 

11 

24 

0. 680 

^ II ■■ 

78 

2.22 

II 

30 

0.936 

II 

84 

2. 42 

If 

33 

1.06 

II 

92 

2.74 

II 

36 

1. 19 

II 

97 

3.05 

II 

40 

1-15 

MgCl, 

106 

3.55 

It 

46 

1.30 


117 

4.21 



Distribution of Mercuric Chloride Between Water and Benzene. 

(Linhart, 1915.) 

Results at 25®. Results at 40°. 

Mols. HgCl; per Liter: Cone, in HoO Mols. HgCU per Liter: Cone, in H^O 


QHa Layer. 

HjO Layen 

Cone, in CeH« 

QHj Layer. 

H ,0 Layer. 

Cone, in C(jHb 

0 . 02 ICX) 

0.2866 

13-65 

0.02647 

0.34600 

13.07 

0.01224 

0.15777 

12.91 

0.015296 

0.18470 

12.08 

0.005244 

0.064756 

12.3s 

0.011774 

0.138228 

IX.74 

0,000618 

0.007382 

ii‘ 9 S 

0.008041 

0.091959 

11.44 

0.000310 

0.003696 

11.90 

0.004140 

0.04586 

11.08 

0.000155 

0.00184s 

II .90 

0.000847 

0.009153 

10.81 


Distribution op Mercuric Chloride Between Water and Amyl Alcohol. 


r. 

20 

30 

40 

50 

60 


(WossnessensKy and Astachow, 

Mols, HgClp^per liter 

1927 .) 

Cone. In HpO 


' Water 

Amyl Alcohol^ 


Cone, in Amyl Alcohol 

0.0072 

0.013 


0.554 


0.0378 

0.072 


0.525 


0.0688 

0.139 


0.495 


Solubility 

OF Mercuric Chloride in Acetic Acid. 


(Etard, 1894.) 



Gms. 


Gms. HKCI2 


Gms. HgCli 

per 100 Gms. 

t\ 

per IDO Gms. 

t“. 

per 100 Gms. 

Solution. 


Solution. 


Solution. 

2-5 

70 

8-S 

no 

13.6 

3-5 

80 

9-7 

120 

16.5 

4*7 

90 

II 

130 

20.7 

6 

ICXO 

12.4 

140 

25.2 

7.2 



160 

34-8 


Cl 
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1 


Distribution of Mercuric Chloride between Water and Ether. 

(Hantzscli and Sebalt, /899.) 

50 cc. ether + 50 cc. sat. aqueous solution were shaken together at 

different temperatures and after equilibrium was established the HgCla in each 


4-0 

Mols. HgCL per Liter: 

c' 


H2O Layer (c'). 

(C2Hi)20 Layer (c^). 

y 

0 

0.0056 

0.01407 

0.391 

10 

0.0066 

O.OI415 

0.467 

17-5 

0.0090 

0.02150 

0.419 

2$ 

0.0095 

0.02076 

0.429 


Determinations by Skinner (1892) at room temp, using concentrations of 
, HgCla in the aqueous layer varying from 1.4 to 5.9 per cent, gave a distribu¬ 
tion coefficient, ~ = approximately 0.23. 

Cj 

Distribution of Mercuric Chloride between Aqueous HCl and Ether 

AT 18°. (Mylius, 1911.) 


When I of Hg as HgCla is dissolved in 100 cc. of HaO or aqueous HCl and 
shaken with 100 cc. of ether, the percentage of the Hg which goes into the ethe¬ 
real layer is as follows: 

Percentage Cone, of Aq. HCl o (=H20) i 10 20 

Per cent Hg in Ether Layer 69.4 13 0.4 0.2 


Distribution of Mercuric Chloride between Water and Toluene at 24®. 

(Brown, 1898.) 

Gms. HgOa per 100 cc. Gms. HgClg per 100 cc. 


HaO 

CsHfiCHa 

fi20 

CeHftCfta 

Layer. 

Layer. 

Layer. 

Layer. 

0.442 

0.0270 

I .816 

0.130 

0.732 

0.0488 

3.766 

0.292 

0.780 

0.0542 

3-754 

0.298 

1.192 

0.0812 

6.688* 

0.528* 


♦ This solution saturated. 


Results at Dif. Temperatures. Results at 25®. 

(Hanusch and Vagt. .90:.) 


t*. 

Mols. IlgCU per Liter: 

Cl 

Mols. HgCL per Liter: 

A 

£ 1 . 


H 2 O Layer (rO. CjHjCHj Layer (c-jT. <^2 

/ - 

H 2 O Layer (ci). 

CeHjCHs Layer (cj)! 

Cj‘ 

0 

0.0578 

0.0047 

12.35 

0.18410 

0.01590 

II .6 

10 

0-0575 

0.0050 

11.60 

0.09193 

0 . 00807 

II .4 

20 

0.0576 

0.0050 

II .40 

0 04593 

0.00410 

II.I 

30 

0.0574 

0.0051 

11.20 

0.02289 

0 . 002 II 

10-8 

50 

0-0573 

0.0052 

11.25 

O.OII 42 

0.00108 

10.5 





0.00573 

0.00057 

10 


Data for the effect of Hg(N03)2 upon the distribution are given by Morse 
(1902). Results for the effect of ZnCla are given by Drucker (1912). 
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Solubility of Mercuric Chloride in Water-Ether Mixtures at 25®. 

(Abe, 1912.) 


Gms. per loo Gms. Sat. Sol. 

Solid Phase. 

HgCl,. 

Ether. 

H.O. 

6.92 

87.86 

5.22* 

HgClg 

5-2 

I . 2 

93-6 

li 

4-3 

5-2 

90-5 

tc 

2.8 

5-4 

91.8 

it 

i-S 

5-4 

93-1 

it 


• (Solvent, ether sat. with H2O.) 


Solubility of Mercuric Chloride in Mixtures of Ether and Ethyl 
Alcohol at 25®. (Abe, 1912.) 

(ims. per TOO Gms. Sat. Sol. Gms. per loo Gms. Sat. Sol, 


HgClj. 

CjHfiOH. 

MgCL. 

C.HsOH. 

32.43 

67-57 

36.29 

27.16 

35-50 

58-59 

34.08 

22.48 

37-39 

51.02 

28.55 

15.20 

37-96 

44-79 

20.67 

8.97 

38.24 

38.69 

5-49 

0 

37-75 

32.84 




Solubility of Mercuric Chloride in Mixtures of Alcohols at 25®. 

(Herz and Kuhn, 1908.) C 1 

In Mixtures of Ethyl and In Mixtures of Ethyl and In Mixtures of Methyl and 
Methyl Alcohols. Propyl Alcohols. Propyl Alcohols. 


% CHjOH 

d^ol 

Gms.HgCIj %CaH70H 

of 

Gms. HgCh % C3H7OH 

rfy of 

Gms. HgClf 

in 

Solvent. 

Sat. Sol. 

per 100 cc. 
Sat. Sol. 

in 

Solvent. 

Sat. Sol. 

per 100 cc. 
Sat. Sol. 

m 

Solvent. 

Sat. Sol. 

I3er 100 cc. 
Sat. Sol. 

0 

1.107 

36.86 

0 

I .1070 

36.86 

0 

I .2160 

48.62 

4.37 

1.130 

39.43 

8.1 

I .0988 

36.67 

II. II 

1.2278 

50.34 

10.40 

1-157 

42.61 

17-85 

I.0857 

34.06 

23.80 

I .2848 

57.14 

41.02 

1.294 

58.37 

56.6 

1.0272 

27.11 

65.20 

1.1568 

42.28 

80.69 

1.321 

61.67 

88.6 

0.9854 

21.66 

91.80 

1.0090 

25.09 

84-77 

1.288 

57-82 

91.2 

0.9824 

21.60 

93.75 

1.0029 

23.23 

91-25 

1.254 

53-85 

95-2 

0.9772 

20.87 

96.6 

0.9851 

21.52 

100 

1.216 

48.62 

100 

0.9720 

20.03 

100 

0.9720 

20.03 


Solubility of Mercuric Chloride in Mixtures of Ethyl Alcohol and Ben¬ 
zene and of Ethyl Alcohol and Chloroform at Different Temperatures. 

(Dukelski, 1907.) 

In a Mixture of In a Mixture of In a Mixture of In a Mixture of 

one mol. CaHsOH two mols. CaHsOH one mol. CaHsOH two mols. CaHaOH 

-f one mol. CeHe. + one mol. CgH*. + one mol. CH3CI. -f- one mol. CHCI3. 


V. 

Gms. HgClj 
per 100 Gms. 

t\ 

Gms. HgClj 
per 100 Gms. 

V. 

Gms. HgCIa 
per 100 Gms. 

t“. 

Gms. HKCI7 
per 100 Gms. 

- 2-5 

Sat. Sol. 

15.20 

~S-2 

Sat. Sol. 

19-45 

-20.5 

Sat. Sol. 

3.82 

-20.5 

Sat. Sol. 

6.60 

0 

15.40 

0 

20.13 

— 12 

4-43 

0 

7-69 

6 

16.38 

9.1 

21.65 

0 

4.89 

8 

8.96 

20.5 

18.40 

20.9 

23-57 

8 

5-37 

23 

10.66 

20.65 

18.50 

24.4 

24.19 

23 

7.12 

38.5 

12.50 

24-5 

19-33 

36.5 

26.53 

38-5 

8.51 

44.2 

14.40 

34-5 

54-4 

54-5 

21-34 

24.84 

24.42 

53-7 

74 

31.27 

38-74 

44.2 

45-6 

9-51 

9.98 




Some of the determinations were made by the direct method of saturating the 
solution at a given temperature and determining the dissolved material by evap¬ 
orating and weighing. Others were made by the synthetic method of Alexejew. 
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Solubility of Mercuric Chloride in Mixtures of Methyl Alcohol and 
Chloroform, Methyl Alcohol and Carbon Tetrachloride, and Methyl 
Alcohol and Dichlorethane at Different Temperatures. 

(Dukelski, 1907.) 


In a Mixture of In a Mixture of In a Mixture of In a Mixture of 

one mol. CH3OH two mols. CH3OH two mols. CH3OH two mols. CH3OH 

+ one mol. CHCI3. + one mol. CHCI3. + one mol. CCI4. + one mol. C2H4CI2. 



Gms. HgCl, 


Gms. HgCK 



Gms. HgCl; 



Gms. HgCIa 


per 100 

t“. 

per 100 Gms. 

t“. 


per 100 Gms. 

t". 


per I ( 3 o Gms., 


Sat. Sol. 


Sat. Sol. 



Sat. Sol. 



Sat. Sol. 

12 

1-73 

— 12 

3-33 

0 


5.20 

0 


13-33 

0 

351 

0 

6-73 

7 

7 

6.69 

12 

5 

21.30 

8 

5-63 

8 

8.21 

24 

9 

14.06 

20 

8 

29.23 

23 


23 

16.56 

30 

6 

19.40 

25 

3 

34-78 

24.9 

10.71 

24.9 

18-45 

35 

5 

20.50 

30 

2 

36.87 

30.6 

11.40 

30.6 

19.70 

3 ^ 

I 

21 .80 

37 

4 

37-95 

38.5 

12 .02 

38.5 

20.83 

48 

•5 

21 .90 

45 

9 

39-36 


Solubility of Mercuric Chloride in Mixtures of Methyl Alcohol 
and Benzene at Different Temperatures. 

(Timofciew, 1894.) 


In a Mixture of one mol. In a Mixture of one mol. 


CH,OH 

“h one mol. CeH#. 

CH3OH + two mols. CflHe. 


Gms. HgClj per 100 

4^ 

Gms. HgCli per 100 

1» • • 

Gms. Sat. Sol. 

» . 

Gms. Sat. Sol. 

0 

8 

0 

4.8 

21-25 

23 -9 

21-25 

17.1 

30 

27*3 

30 

18 

37 

28.1 

37 

18.4 


Solubility of Mercuric Chloride in Benzene, in Dichlorethane 
and in Ethylacetate at Different Temperatures. 



In CeH,. 

(Dukelski, 1907.) 

In C,H4C1,. 

In CHaCOOCzH*. 

t". 

Gms. HgClj per 

t". 

Gms. HgClt per 

t“. 

Gms. HgClj per 


100 Gms. Sat. Sol. 

100 Gms. Sat. Sol. 


100 Gms. Sat. Sol. 

6*5 

0.26 

0 

1*33 

0 

22.9 

18 

0*53 

12.5 

1*55 

6-5 

22.7 

34*1 

0.64 

253 

1-73 

26.1 

22.8 

54*1 

I .02 

33 

2.05 

38-5 

23*5 

69 

1*39 

45*9 

2.42 

45-3 

26.4 


Solubility of Mercuric Chloride in Mixtures of Benzene and Ethyl- 
acetate, Chloroform and Ethyl Acetate and of Carbon Tetrachloride 
AND Ethyl Acetate. 

(Dukelski, 1907.) 


In a Mixture of one mol. 
CsHs + one mol- 
CH3COOC2H6. 



Gms. HgClj per 


100 Gms. Sat. Sol. 

0 

9.62 

6.5 

9.62 

25-7 

9-78 

27.6 

9.98 

35 • 5 

10.81 

45-3 

13.69 


In a Mixture of one mol. 
CHCI3 -f one mol. 
CHjCOOCtHs. 

*0 Gms. HgCL per 
100 Gms. Sat. Sol. 


0 

3 

34 

26.1 

4 

07 

36-1 

4 

78 

46 

5 

38 

48-5 

5 

10 


In a Mixture of one mol. 
CCI4 + two mols. 
CH3COOC2H6. 

Gms. HgClj per 
' 100 Gms. Sat. Sol. 

o 9.24 

10.3 9.0s 

25-7 932 

27.6 .9.50 

38.5 9.89 

45-3 “- 7 ° 
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Solubility of Mercuric Chloride in Ethyl Acetate and in 

Acetone. 

(Etaxd, 1894; von Laszcynski, 1894; Krug and McElroy, 1892; Linebarger, 1894; Aten, 1905-06.) 

Note. — The results obtained ^by the above-named investigators were calcu¬ 
lated to a common basis and plotted on cross-section paper. The variations 
which were noted could not be satisfactorily harmonized, consequently all the 
results are included in the following table: 

Solubility. 


In Ethvl Acetate. 


In Acetone. 


Grams HgCla per 100 Grams Solution. 


Gms. HgCl2 per too Gms. Solution. 



Laszcynski. 

Aten. 

Linebarger. 

Etard. 

K and McE. Laszcynski. Aten. 

Etard. 

-“lo 


23.0 


40 



44.0* 

57*0 

0 

22 .0 

23.2 

32 0 

40 


49-7 

43-0 * 

61.7 

+ 10 

22.2 

23*5 

32-5 

40 


52.0 

51.0 ’^-58.9? 61.7 

20 


23*4 

32*7 

40 


54 

58 ST 

61.7 

25 

22.7 

23*5 

33*0 

40 

37*4 

55-2 

58.2 t 

61.7 

30 

23.0 


33*2 

40 




61.7 

40 

235 


33*5 

40 




61.7 

50 

24.0 


33*5 

41 




61.7 

60 

24.7 



42.5 



. . . 

61.7 

80 

26.0 



45*2 



. . . 

61.7 

100 



... 

48.0 




... 

120 

. . . 



50.8 




* • * 

150 

... 



55*0 




• • • 


Cl 


(♦) Solid phase HgCl2(CHs)3CO. 


(t) Solid Phase HgClj. 


100 gms. absolute acetone dissolve 143 gms. HgCh at 18°. (Naumann, 1904.) 

100 gms. sat. solution of HgCl^ in Acetone contain 54.9 gms. HgClg 
at 25°. (Zapata y Zapata, 1930.1 

100 gms. ethyl acetate (di^ = 0.8995) dissolve 48.8 gms. HgCl* at t8®. 

(Naumann, 19x0.) 

100 gms. methyl acetate = 0.935) dissolve 42.6 gms. HgClx at 18®. 

(Naumann, 1909.) 


Solubility of Mercuric Chloride in Several Solvents. 

(Arctowski, 1891; von LasTscynski, 1894; Sulc, 1900.) 


In Carbon Bisul¬ 

In Benzene 

In Several 

Solvents 

phide (A.). 

(von L.). 

at 18-20 

° (S.). 


Gms. HgCla 


Gms. HgCb 


Gms. HgCla 

t*. 

per 100 Gms. 

t®. 

per TOO Gms. 

Solvent. 

per 100 Gms. 


Solution. 


Solution. 


Solvent. 

— 10 

0.010 

15 

0-537 

CHBr, 

0.486 

0 

0.018 

41 

0.616 

CHCI3 

0.106 

10 

0.026 

55 

0.843 

CCl, 

0.002 

15 

0.032 

84 

1.769 

CjHjBr 

2.010 

20 

0 042 



CjH^Br, 

1*530 

25 

0053 





30 

0.063 
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Solubility of Mercuric Chloride in Mixtures of Acetone and Benzene, 
Ether and Chloroform and of Ethyl Acetate and Benzene at 25°. 


In Mixtures of 

(Marden and Dover, I9i7-) 

In Mixtures of 

In Mixtures of 

CH3COCH3 + CeHe. 

(C2H6)20 + CHCI3. 

CH3COOC2H6 + C,H,. 

Gms. CHjCOCHa 

Gms. HKCI2 

Gms. CHCI3 

Gms. HgCIj 
per 100 Gms. 

Gms. CHsCOOCaHj 

Gms. HgCh 
per 100 Gms. 

per 100 Gms. 

per 100 Gms, 

per 100 Gms. 

per 100 Gms. 

Mixture. 

Mixed Solvent. 

Mixture. 

Mixed Solvent. 

Mixture. 

Mixed Solvent. 

100 

140 

0 

6-95 

100 

49-3 

90 

II7 

10 

5.8s 

90 

26 

80 

96.5 

20 

4-73 

80 

22.1 

70 

77 

30 

3-70 

70 

18.1 

60 

60 

40 

2.80 

60 

14.2 

SO 

45 

50 

2.10 

50 

II 

40 

31-4 

60 

1.48 

40 

8 

30 

20 

70 

0-95 

30 

5*4 

20 

10.7 

80 

0.657 

20 

3-1 

10 

3-9 

90 

0.328 

10 

1.6 

0 

0.66 

100 

0.128 

0 

0.66 


Solubility 

OF Mercuric Chloride 

IN Benzene. 



(Average curve from results of Linebarger, 1895; Sherrill, 1903; and Marden and Dover, 19x7,) 


Cl 

r. 

Gms. HgCL per 

100 Gms. CgHe. 


Gms. HgClj Mr 
100 Gms. QHa. 


0 

0.20 

25 

0.64 


10 

0-39 

30 

0.71 


20 

0.56 

40 

0.84 


Solubility of Mercuric Chloride in Absolute Ethyl Ether. 

(Etard, 1894; Laszeynski, 1894; Kohler, 1879.) 


t*. 

Gms. HgCU per 

100 Gms. Solution. 

t*. 

Gms. HgCU per 


Gms. HgClj per 

100 Gms. Solution. 


100 Gms. Solution. 

— 20 

6 

60 

6 

90 

7 -S 

0 

6 

70 

6.4 

100 

8 

20 

6 

80 

7 

no 

8-5 


Solubility of Mercuric Chloride in Chlorinated Hydrocarbons at 25®. 

(HofiPmann, Kirmreuther and Thai, 1910.) 




Gms, 

Solvent. 

Formula. 

HgChper 
100 Gms. 



Solvent. 

Ethylene Chloride CH2CI.CH2CI 

1.229 

Tetrachlorethanc 

C2H2CI4 

0.090 

Chloroform 

CHCI3 

0. lOI 

Pentachlorethane C2HCI6 

0.0193 


Gms. 

Solvent. Formula. 

100 u-ms. 
Solvent. 

Dichlorethylene CHCl.CHCl 0.114 

Trichlorethylene CHCI.CCI2 0.0274 
Tetrachlorethylene CCI2.CCI2 0.0072 
Carbontetrachloride CCI4 trace 


100 gms. 95% formic acid dissolve 2.1 gm. HgCb at 19®. (Aschan, 1913.) 

100 gms. 95% formic add dis^lve 0.02 gm. Hg2Cl2 at 16.5°. 

100 cc. anhydrous hydrazine dissolve i gm. HgCh with decomp, at room temp. 

(Welsh and Broderson, 1915.) 

100 CC. anhydrous hydrazine dissolve i gm. Hg2Cl2 with decomp, at room temp. 

(Welsh and Broderson, 1915.) 

100 gms. glycerol dissolve 80 gms. HgCh at 25®, (Moles and Marquina, 1914.) 

100 gms. glycerol dissolve 8 ^s. HgCli ? Hg2Cl2 at 15-16®. (Ossendowski, 1907.) 
100 gms. anhydrous lanolin (m. pt. about 46®) dissolve 1.55 gms. HgCh at 45®. 

, (Villose, 1907.) 

100 gms. sat. solution of HgCl in Ethyl Ether contain 6.494 gms. 
HgClg at about ao®. (Richard, 1926.) 
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Solubility of Mercuric Chloride in Pyridine. 

(McBride, tgio,) 


The determinations at the lower temperatures were made by stirring an excess 
of HgCh with pyridine and analyzing the sat. solution. Those at the higher tem¬ 
peratures were made by the synthetic method. 



Gms. 



Gms. 



t“. 

HgClj per 
100 Gms. 

Solid Phase. 


HgClj per 
100 Gms. 


Solid Phase. 


Sat. Sol. 



Sat. Sol. 



—32.6 

2.76 

HgCl 2 .aC 4 H 4 N 

94.7 

60,72 

HgCl 2 . 2 CjHftN+ 3 HgCl,. 2 CtH.N 

-21 .75 

7.86 

H 

74.7 

48.38 

HgClj.CjHjN (unst able) 

0.02 

13.14 

u 

83-5 

50-53 


(stable) 

12.58 

17-34 

u 

90.4 

53-41 



18.78 

19.78 

ii 

97 

56-45 



27.23 

22.65 

u 

100.5 

57-84 


“ 

31-05 

24.46 

it 

104.2 

60.72 



40.90 

29.29 

it 

107 

63.06 


(unstable) 

$0.10 

34-94 

it 

io6.2 



+3HgCl2.2C6H5N 

60.03 

40.36 

it 

95-2 

60.77 


sHgClj-aCeKsN (unstable^) 

70.15 

46.44 

ii 

106.4 

61.93 


“ (stable) 

76 


» +HgClj.CsH 5 N 

109.8 

62.58 



80.02 

51-52 

HgCl2.2C5H6N (unstable) 

114 

63.18 


U it 

89 

56.45 

“ “ 

124.2 

65 


ii ii 

94.1 

60.09 

u « 

145-5 

69.66 


€i ii 


Data for this system are also given by Staronka (1910). 

Data for the solubility of HgCl2.2C6H6N and of Hg(N 03 ) 2 . 2 C 5 H 6 N. 2 H 20 in 
aqueous solution of pyridine at i8°.i are given by Stromholm (1908). 

Data for the solubility of diamine mercuric chloride, (NH3)2HgCl2 — NHaHgCl, 
in aqueous solutions of ammonia at 17.5° are given by Stromholm (1908). 


^ Solubility of Mercuric Chloride and of Double Mercuric and 
Tetra Methyl Amine Chloride (CH3)4NCL6HgCl2 in Aq. Ether 

AT 17 • (Strdmholm — J, pr. Ch. [2] 66, 443, '02; Z. physik. Chem. 44, 64, ’03,) 


Molecular Concentration per later. Grams per Liter of Solution. 


IhO . 

HgCb (♦). 

HgCb (t). 

H2O. 

HgClo (*). 

HgCla (t). 

00 

01515 

0.0342 

0 

41.16 

9.26 

0.0656 

0-1795 

0 .0428 

1.18 

48 • 64 

II .60 

O.13II 

0.2069 

0.0516 

2.36 

56.08 

14.00 

0.1956 

0-2339 

0 0603 

3-52 

63 38 

16.34 

0.2611 

0.2489 

0 .0690 

4-70 

70.16 

18.70 

0.3267 

0.2849 

0.0779 

5-88 

77.20 

21.10 

0.3922 

0.3100 

0 .0866 

7.06 

84.02 

23.48 


(*) Results in this column arc for solutions in contact with the fyilid Phase HgCla. (t) Results £a 
this column are for solutions in contact with the Solid Phase (CH3)4NC1.6HgCl2- 


SOLUBILITY OF MeRCURIC ChLORIDE AND OF DOUBLE MeRCURIC AND 
Tetra Methyl Amine Chloride in Alcohol-Ether Solutions 

AT 17*^. (Strdmholm.) 

Grams C2H6OH per Liter. Grams HgCl2 (♦) per Liter. Grams HgCl2 <t) Per Liter. 


0.0 

41.16 

9.26 

4-58 

50.00 

II .87 

9.16 

58.76 

14.38 

13-74 

66.96 

16.90 
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Cl 


Solubility of Double Mercuric Chlorides in Aqueous and Pure 
Ether at 16.6°. 

(Stromholm, 1902, 1903.) 


Mol. Cone, of EtgClj per Liter of: Gms. HgClj per Liter of: 

/■ ' .. ... s ... N 

Pure Aq. Aq. Aq. Pure Aq. Aq. Aq. 

Ether. Ether Ether • Ether Ether. Ether Ether Ether 

(I). (2). (3). ^ (4). (S). ( 6 ). 

O.1515 0.2387 0.2647 0-3196 41.04 64.69 71:71 86.58 

0.0673 0.1157 0.1293 0.1617 18.23 31.41 35*05 43-79 

0.0404 0.0720 0.0835 0.1034 10.95 19.51 22.61 28.01 

0.0342 ... 0.0706 ... 9.26 ... 19.10 

0.0264 •*' 0.0568 ... 7.14 ... 15.39 ••• 

0.0209 0.0400 0.0460 0.0594 5.66 10.83 12.48 16.10 
0.0063 ... 0.0144 ... 1.70 ... 3.90 


Solid Phase. 


HgCl, 

(CH,.CHjCjH4)2SC1.6HgCl* 

(CH,.CaH5CH3C2H4)2SC1.6HgCl, 

(CH3)4NC1.6HgCl2 

(C2H6)3SC1.6HgCl, 

(CH3.C2Hfi)2SC1.6HgCl, 

(CH3)2.H2NC1.2HgCl, 


(i) containing 0.21055 mol. H2O per liter. (2) 0.2756 mol. H2O per liter. (3) 0.421 mol. HoO per liter. 
(4) containing 3.79 gms. H2O per liter, (s) 4.97 gms. H2O per liter. (6) 7.59 gms. H2O per liter. 


Solubility of Mixtures of Mercuric and Potassium Chlorides at 25® in: 
Absolute Alcohol. (Foote, 1910.) Acetone. (Foote, 1910.) 


Gms. per 100 Gms. Gms. per 100 Gms. 

Sat. Solution. Solid Phase. Sat. Solution. Solid Phase. 


KCl. 

HgCU. 


KCl. 

HgCL. 


0.21 

33 69 

HgCI,-f5KC1.6HgCl2.2C2H50H 

1.27 

61.87 

HgCl 2 +KC 1 . 5 HgCl,.(CH 3 )jC 0 

0.28 

3380 

“ « 

1*39 

60.68 

KCl.sHgCl2.(CHa)jC0 

0.22 

24.84 

sKC1.6HgCl2.2C2H50H 

2.58 

55-85 

C( 

0.28 

6.21 

“ 

2.78 

54*41 

“ + 5 . 6.2 . 

0.25 

1.65- 

sKC1.6HgCl2.2C2H60H+KCl 

2*93 

48.13 

5 . 6.2 

0.17 

1-57 

« “ 

2.52 

18.04 

« 

0.38 

1.03 

ci << 

3*34 

13.26 





2.92 

II 

“ +KC 1 


5.6.2 = 5KC1.6HgCl2.2(CH3)2CO. 

100 gms. of sat. abs. alcohol solution of HgCb + NaCl contain 46.85 gms. 
HgCb and 3.01 gms. NaCl at 25°. (Foote, 1910.) 


Solubility of Mercuric Chloride and Sodium Chloride in Ethyl 

Acetate at 40°. 

(linebarger — Am. Ch. J. i6, 214, *94.) 


Mols. per too Mols. 
Acetate. 

Gms. per 100 Gms. 
Acetate. 

Gms. per 100 Gms. 
Solution. 

Solid 

Phase. 

nIcl 

HgCb. 

NaCl. 

Hgaa'. 

NaCl. 

Hgci2: 

0.8 

12 .9 

0-53 

39-7 

0.53 

28.4 

HgGa 

2-3 

12 .4 

1-53 

38 15 

I- 5 I 

27.61 


4-3 

16.4 

2.85 

50.44 

2.78 

33-54 

M 

9.1 

22.85 

6.05 

86.14 

5.60 

46.28 

f* 

18.5 

34*9 

12 .29 

107.4 

10.9s 

51-76 

«< 

20.0 

40.0 

13.29 

123.0 

”•73 

55 -18 

Hga2 + NaCl 


The double salt (HgCl2)2.NaCl is formed under proper conditions. 
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Frerzing-point Data are given for the Following Mixtures. 


Mercuric 

Chloride 

+ Mercuric Iodide 

{Padoa and Tibaldi, 1903 
Losana, 1926; Bergmann 
and Gonke', 1926.) 

" 

11 

+ Mercuric Sulfate 

(Paic, 1930, 1933 

II 

It 

+ Lead Chloride 

(Van Driel, 1935.) 

II 

II 

Ammonium Chloride 

(JSlnecke, 1923.) 

II 

It 

+ Silver Mitrate 

(Bergmann, 1926 .1 

•• 

II 

Thallium Nitrate 

11 II 


II 

+ Thallium Sulfate 

(hTaskresenskaja, 1929.) 

II 

II 

Selenium 

(Olivari, 1909.) 


It 

Antimony Chloride 

(Kendall, Crittenden and 
Miller, 1923,) 

II 

'• 

+ Sulfur 

(Olivari, 1909.) 

It 

It 

4- Nitrobenzene 

(Mascarelli, 1906; 
Mascarelli and Ascoli, 
1907.) 

" 

M 

-»■ 0 FT) and 2. Nitrotoluene 

(Mascarelli, 1906, 1907» 
1909.) 

11 

II 

Urethan 

(Mascarelli, 1908* 1909. 

" 

M 

" + Ni tronaphthalene 

( " 1906, 1907. 

II 

II 

4- "4- JbNitrotoluene 

( " 1908.) 

II 

II 

«*► a Ni Tronaphthalene 

( " 1906. 1907. 

II 

II 

4- h Nitranisole 

( " 1906.) 

MERCUROUS Per CHLORATE ngglClO^lg 



Solubility of Mercurous Prr Chlorate in 

(Newbery, 1936.) 


cic 


Qns. Hgg(C10^)2 per Solia a»s. Hg 2 (C 10 ^)gPer Solid 

100 ajns* HgO Phase ^ 100 Sns. H^O Phase 


-20 

^ JC 

215 

Hgg(ClO^)g. 4 HgO 37 

- g 

455 

H?(C 10 ^)g. 2 Hj 0 

'll 

0 

282 

38 

455 

+ 8 

315 

" 40 

457 

ri 

17 

355 

" 50 

480 

II 

20(d= 2 

.960)368 

" 60 

500 

M 

30 

420 

'* 70 

S16 

•1 

35 

450 

•• 78 

536 

II 

36 

465 

"^Hg(ClD^)g 99 

S8o 

II 



.2FIgO 




Solubility op Mercurous Per Chlorate in Aqueous 
Solutions of Perchloric Acid at 21°. 

(Newbery, 1936.) 


Mols. free HCIO^ 
4 

per 100 gjns. HgO 


fins. Hgg(C10^)g Solid 

per 100 gjivs. HgO Phase 


0.10 

0.38 

0.46 

1.27 

1.29 


375 

Hgg(C10^)g.4Hg0 

300 

" 

280 

II 

21.2 

TO *7 

Hgg(C10,)g.2[ig0 


13.7 


The total gm. mols. of HCIO^ in the above solutions is nearly con¬ 
stant' hence each added gm. mol. of HCIO^ precipitate approximately 
one gm. mol. equivalent of the salt.. 
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MERCUROUS CHROMATE Hg^CrO^ 


640 


Tile Solubility Product of Mercurous Chromate in Water at 25^^ is 
2.0 X 10*® as quoted from Tmmervfahr by Brodsky, 1929. 

MERCUROUS Phospho FLUORIDE Hg^POgP 

One liter sat. solution of Mercury Phospho Fluoride in Water contains 
about 0.0005 gm. mols. 1= 0.025 gm.) HggPOgF at 20°. {Lange, 1929.^ 

MERCUROUS IODIDE Ilgj^Ig 

Solubility of Mercurous Iodide in Water at 25®. (Sherrill. 1903.) 

One liter sat. solution contains 2 X 10“^ gms. Hg2l2, determined by indirect 
method. 

Data for the solubility of mercurous iodide in aq. KI solutions at 25® are also 
given by Sherrill. 

The Solubility Product of Mercurous Iodide in Water^ calculated from 
measurements of the E.M.F. of a chain electroded by Brodsky, 1929, is as 
f ollovfs: 


10.8 

14.9 
19*2 
25.0 
26.5 

j- MERCURIC IODIDE Hgig 

Solubility of Mbrcuric Iodide in Water. 



Ctaa. Hglj, per liter 

Authorl ty 

17.5 

0.040 

(Bourgoin, 1884 

22. 

0.05i< 

(Rohland, 1898. 

22,5 

0.001 

(Naude, 1927.) 

25. 

0.059 

(Morse, 1902.) 


Solubility of Mercuric Iodide in Water at Temperatures 
ABOVE 100° Determined by the Synthetic Method. 

(B«nraUi. OJedebo, Schl ffers and VAmderllch, 1937.) 

At 11,5 percent concentration of Hglj, and temperature of 241° the 
mijtture separates into two liquid layers, composed of a yellow solution 
and a wine red melt. These two layers mutually dissolve with rising 
temperature. At 77 percent Hgig and 338^ the solution and melt become 
identical and mix in all proportions above that temperature. 


lO 

Qws. Hglp per 

Solid 

xp 

Ctes, Hglp per 

.0 

(Ina. Hglp per 


100 gna. sat. aol. 

Pbase 


100 SRS. sat. sol. 

t 

100 gms. sat. sol. 

196 

3.7 

Hgla 

243 

12.0 

328 

54-4 

229 

9.4 

II 

257 

15-7 

336 

68.0 

241 

11.5 

II 

272 

18.7 

338 

75*0 

241 

98.0 

" 

295 

27.5 

336 

82.7 

255 

100.0 

II 

314 

41.0 

322 

90.5 




326 

49-7 

262 

97*4 


Solubility Product 


2.01 

X 

10 

5.10 

X 

0 

1 

0 

10.5 

X 

10-20 

49*5 

X 

0 

t 

0 

74.2 

X 

c 

1 

0 
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SotUBiLiTY OF Mercuric Iodide in Aqueous Solutions at 25°. 

(Herz and Paul, 1913.) 

In Aq. Bal2. In Aq. Cal2. In Aq. Nal. In Aq. Srl2. 

Mols. per Liter. Mols. per Liter. Mols. per Liter. Mols. per Liter. 


Balj. 

Hgl,. 

Calo. 

HgL. 

Nal. 

Hgla. 

' Sria. 

Hgi,: 

0.099 

0.059 

0.053 

0.050 

0.794 

0.412 

0.254 

0.212 

0.748 

0.742 

0.252 

0.261 

1.38s 

0.622 

0-355 

0.320 

0.978 

0.897 

0.468 

0.440 

2.225 

0.945 

0.539 

0.582 

1.508 

1.462 

1.799 

1.706 



0.608 

0.694 

Solubility of Mercuric Iodide 

IN Aqueous Solutions of Potassium 



Iodide at 25 

(Sherrill, 1903; Herz and Paul, 1913.) 


Mols. per Liter. 

Gms. per Liter. 

Mols. per Liter. 

Gms. per Liter. 

KI. 

Hgl2. 

'KI. 

HgL. 

KI. 

Hgis. 

* KI. 

Hgl,. 

0.05 

0.02s 

8.3 

II.4 

I 

0.50 

166 

227.2 

O.IO 

0.05 

16.6 

22.7 

I-S 

0.75 

249 

340.8 

0.20 

0.10 

33-2 

45*4 

2 

I 

332 

4 S 4 -S 

0.50 

0.25 

83 

113-6 

2-5 

I.25 

4IS 

578 


Data for the distribution of mercuric iodide between aq. KI solutions and 
benzene at 25° are given by Sherrill, 1903. 

Equilibrium in the Ternary System Mercuric Iodide, Potassium 
Iodide, Water at 20® and 30®. (Dunningham 1914.^ 



Results at 20 



Results at 30® 


Gms. per 100 Gms. Sat. Sol. 


Gms. i^r loo Gms. Sat. Sol. 




Solid Phase. 



Solid Phase. 

KI. 

HgL. 


KI. 

Hgl,. 


50-9 

193 

KI 

60.6 

. . . 

KI 

44.4 

32.4 

“ 

40 

53 

“ +KHgi, 

39 

48 

“ 

39-6 

52-7 

KHgla 

37-4 

53-6 

+KH 5 I, 

40 

52.2 

(C 

37.8 

52.6 

KHgla 

40.2 

51-2 

<4 

351 

52.2 

“ 

39-3 

50-3 

44 

35-5 

SI 2 

KHgI,.HjO 

33-7 

49.8 

44 

26.7 

503 


33 

52 

41 

26.6 

49-4 

Hgl, 

31-4 

SI -7 

KHgI,.H^ 

23-7 

40.2 

U 

29.1 

52.2 

<< 

14.9 

22.5 

n 





Equilibrium in thb System Mercuric Iodide, Potassium Iodide and VTater 

AT 22.5°. 

(Naude, l 9 ^ 7 ,) 


The solutions vrere analyzed by reducing the mercury and converting the 
iodine to KI by adding KOH and C^HgOll and warming. The total KI in the 
filtrate from the Hg was titrated with standard solutions of AgNO- and 
KSCN. 


One. per 100 Gins, per 100 Ona. per 100 


gas. sat. sol. 

Solid 

AAA 

0is. sac. sol. 

Solid 

gas. sac. sol. 

Solid 

- 



^ Kl 



'' KI Mg!^ ' 


0.0 

0.01 

H?Ie 

29.18 

49.18 

1.1 .li 

34.84 51.53 

1.1 

1.95 

2.02 

II 

31.18 

49.28 

It 

36.45 51.28 

KI 

16.16 

10.96 

If 

32.68 

49.15 

If 

36.69 50.01 

II 

24.60 

45.06 

If 

33.37 

49.67 

If 

37.61 47.04 

II 

24.57 

46.93 

II 

33.92 

50.10 

If 

40.41 37.41 

II 

25.10 

49.13 

” i.i.ii 33.79 

51.13 

»i 

49.60 18.37 

11 

27.58 

49.06 

1.1.li 

34.04 

51.74 

1.1 

58.33 i.6o 

II 

28.44 

48.97 

II 

34.92 

51.58 


59.20 0.0 


1.1 

.14 = HgIg.KI.i 

iH^O; 1.1 

= Hgig 

.KI 
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MERCURIC IODIDE Hgig 

Equilibrium in the System Mercuric Iodide Potassium 
Iodide and V^ater at Several Temperatures. 

(Pernot, 1926. 1927, 1931.) 

The samples were analyzed by separating the Hglg from the KI by 
sublimation in a glass tube which could subsequently be cut and the 
amount of each component determined by weighing. The accuracy of the 
results of Dunningham, 1914, is questioned. 


Results at 0° Results at Results at 20® 


fins, per 100 


ftos. per 100 


Ons. 

per 100 


9ns. sat, sol. 

Solid 

gms. sat 

. sol. 

Solid 

gms. sat. sol. 

Solid 

Hgig 

KI 

Phase 

__ 


Phase 



Phase 

19.1 

13.3 

Hgl, 

19.6 

12.0 

iigi^ 

10.3 

7.4 

Hgl, 

32.7 

21.1 

II 

34.9 

22.0 

II 

24.3 

16.2 


39*9 

25.0 

'* 

41 .7 

25.5 

II 

34.7 

21.3 

n 

41.8 

26.7 

1,1.1 

44.8 

27.0 

1.1.1 

41.3 

24.6 

M 

43.3 

29.7 

II 

46.6 

30.7 

II 

48.2 

27.3 

" + 1.1.1 

45.5 

32.1 

It 

48.1 

33.7 

II 

48.0 

29.0 

1.1.1 

47.8 

34.8 

II 

49.3 

3S.7 

n 

48.7 

31.3 

II 

50.2 

37.5 

II 

50.8 

37.5 

It 

49.2 

33-4 


47.5 

38.1 

KI 

50.9 

37.9 

" + KI 

49.9 

34.9 

II 

43.7 

38.9 

II 

q8.1 

38.3 

KI 

50.9 

36.8 

It 

39.2 

40.0 

It 

46.5 

38.6 

II 

50.0 

37.9 

KI 

34.0 

41.9 

II 

44*7 

39.0 

II 

45.3 

39.1 

•1 

28.4 

43.9 

II 

38.2 

41.2 

’* 

31.0 

44*4 

It 

24.1 

45.6 

II 

35-7 

42.3 

11 

16.7 

50.6 

II 

19.3 

47.q 

11 




8.7 

53.8 


15.6 

49.2 









Results 

at 34° 

Results 

at 56° 


Result 

s at 80’*' 

3.1 

2.2 

Hgl, 

4.1 

3.2 

Hgl, 

1.2 

0.6 


20.3 

12.9 


27.4 

16.6 

" 

19.1 

11.3 


47.4 

26,2 

II 

46.1 

25.0 

II 

40.8 

20.9 

II 

53.4 

27.7 

"♦1.1.1 

57.1 

27.5 

It 

54.3 

24.6 

II 

52.4 

29.3 

1.1.1 

57.4 

28.8 

1.1.1 

65.0 

26.2 

" + 1 . 1 . 1 

51.9 

30.7 

II 

56.4 

30.2 

II 

C3.2 

27. c 

1.1.1 

51-2 

34-4 

II II 

54.9 

32.8 

II 

Cl .1 

29.4 

II 

52.5 

37.6 

'• +-K 1 

54.2 

37.5 

•• + KI 

58.2 

33.0 

H 

49.8 

38.3 

KI 

53.0 

37.9 

KI 

57.5 

36.2 

" + KI 

46.1 

39-3 

II 

46.6 

39.8 

•1 

56.7 

36.6 

KI 

42.3 

40. s 


41 .2 

42.0 

n 

46.s 

40.4 

II 

33*7 

44.2 

II 

24.7 

49.4 

II 

28.9 

48.3 

II 

15.6 

52.9 

II 

12.8 

56.1 

II 

15.5 

56.2 

II 




3-9 

61.4 

n 

8.0 

60.8 

1 * 


1.1,1 = Hglp.KI.H 0 . No evidence was obtained of the existance of 
the compound Hglg.Kl. 





Kuifll.iwitliw 1^ t«i ty^TifM hnuim, laiiun 

AHU l»:TKtl, AtrnHiil, At . 






ii-rnmni, U<i,i 




Hi^'.n 1 

iru!i|* hb‘m\ni 

r* Alr'uhiiiJ 

|Ct*:ii|||-» in 


itUil 


■ kft, 

U.HJ iSC. 

%a. 

;4ni4 

lift#. l‘vii' U4' #*», »«l. mil. 

.VteUl.l 






iil. 

ff 



•Vi.l 

\UA* 



Ml 

1*. i p' 



hA . b 

iHh, 


0 

H 1 Ml 

M .i' 

** 



t 4. 7 


*’ * IH! 1 , 

K1 .,q. j 

Hm 7 



‘,7.0 

i »i, s 



v.<.j 

i^. 1 

••* H,-l . 

Kl.ii/i 

Ml * P 

J«K‘| 



*; 7 . ii 

i ■#. ti ‘t 

1 ^. K1 J 


*:*s .7 

j 1 . j 



7 7. i* 

*IH. 4 



*; t, 7 

, 14 . P 



'Wmii 

4 1. i 

“ 


•. H i 

47 « 7 



\% . 1 

n. 'i 



Ml, 1 

JCi . 1 


K| 

7if. 4 

47 . M 

III 


i*7 .7 

4 7*7 


•1 

J |i« b 

H. . 1 

a 







h . 7 

«A 



in 

TMi S7H'ni?< Hugrt’Uitl 

, VinA7% tvH 




AM{» A«M1r ftlftHJfi ArjSfiiNl? At Jii*'. 

Mrj, UM.t 


(. i'pr iw* fpn, 

•«ii, 

#ta. 

’Hat 4 

ka, |,#)4 Ivl.' #•». 

-A* 

a««. aSiii, 

,1*111 ■! 

Hit,, 

•if 

ttJim# 


ij 

rf 4 # 4 »» 

n. 1 

H, ii 


IM, . a 

4 4 . u 

i . 1 . 1 H' 1 

i»i*. 7 

1 1 

»Ii 

t* 

* 1 

■Jl* . H 

>t 


M 4 .I 

« 

f,fi , 4 

41 . ^ 

” - kl 

till * ^ 

1 V * t* 


bj , a 

4 4 ., *» 

k| 

Uh , *1 

40 ,i| 

“ * t. 

■ S . t / t ■' t / *4 *M . 7 

4 ^ 

j. 

i 4 » Ml 

ill, 7 

1,1. i ^' 

V*» . 4 

4 M . 'i 



I * I. I /1"!/«i ® 1. Ij? I ***• i/ii 

Thr* Asilllllf 4|if« ik¥r^’% '|r*|jrr«if|j|? i i*t t h** «* |>} | I | ** f t’■»*! .iWrfuwt* 

r'ttrif Aii«l«i» A , I li ^,0 4«»l I Vs»l. 1^ 4t l«i*' 4ft’! 

4lffu:illiy W4'4 t*4 iifi 4 *r¥4l4|-t« ttir 

*lti»li|i* •i4lf.*i. Pf -'if ritif .lift$iHf 44iiir4tl»»ft i i 

W44 tmmt !hAt HI -.u'f'UWi* i:‘%ni .litani* % V-«4 . I Hir ;,Mtt||f i»hi*4*- 'jaIi 

tittl £itft**il I y . IS! Ifl rI 41fHttf J V'4 , I ll^r .|.»st*4»'‘ 

•141 I jiilfly.lKI *#44 tlfil 4il»#"4 »l#llv 4? 1^44 

4t 4 «ri ,t! ui” *nit nni 4« Th** in%rr 44 IS f«wi4 «4?i 

i«i "uil , TtfiliiiiPii u% |»#li-'lr in 

4l J*,* . l,;l4|i4lA H# ! 

11 iir »!iit't-*iiir lii^iim l» lst«f r»ii^»i3% .**i:|itfi' I* ii» 
f»«?iiiitti»i» i*» fni '^sfitirir 

1 U## 14*#« «#»4 i,, I 'ji ^ 

l-i®* I*-*’ 

** a • 11^1 ^ w 


i>#»r iA' 

tel». Mil rsMss 


4m* 14 








Hg HYDRARGYRUM 644 

Eoon-iBRiuM IN THE Ternary System Mercuric Iodide, Potassium 
Iodide, Ethyl Ether at 20°. (Dunmngham, 1914 ) 

Two liquid layers with compositions as follows, are formed: 


fwr loo Gms. Upper Layer. 

Gms. per loo Gms. Lower Laj'er. 

Solid Phase. 

Kl. 

1.1 

Hglj. 

2.8 

K.I. Hgls. 

None 

KI+KHglj 

1.1 

2.4 

17-6 53-2 

KHgl, 

0.8 

2*5 

16.5 56.1 

Hgl, 


None 

17 58.2 

KHgI,+HgI, 


Data are also given for the tour component system, 

H2O at 20°. The results are of special interest since 3 liquid layers are formed. 

Solubility op Mercuric Iodide in Aqueous Ethyl Alcohol: 


At 18®. 

(Bourgoin.) 


At 25 ° 

(Herz and Knoch — Z. anorg. Ch. 45, 266, ’05.) 


Solvent. 

Abs. Alcohol 
H^O + SoVo 90 ^ Ale. 
H20i'io% 90° Ale. 


Gms. Hgit 

Wt. Alrohnl Hgl* per 100 cc. Solution. Sp. Or. of 

per Liter. 

in Solvent. 

'Millimols. 

Grams. 

bolutions 25V4 

11.86 

100 

3-86 

1-754 

0.8033 

2.857 

95.82 

2.56 

1.162 

0.809s 

0086 

92.44 

1.92 

0.873 

0.8154 


86.74 

1.38 

0.623 

0.8300 


78-75 

0-935 

0.425 

0.8405 


67.63 

0.45 

0.204 

0.8721 


Solubility of Mercuric Iodide in Aqueous Methyl Alcohol and in 
Aqueous Ethyl Acetate at 25°. (Herz and Anders, 1907.) 

In Aq. Methyl Alcohol. In Aq. Ethyl Acetate. 


Wt. % 

dmm of 

d^K of 

Gms. Hgl* 

Wt. % CHr 

of 

Gms. Hgl] 

CHjOHin 

Solvent. 


per 100 cc. 

COOC2H5 


per 100 cc. 

Solvent. 

Sat. Sol. 

Sat. Sol. 

in Solvent. 

Sat. Sol. 

Sat. Sol 

47.06 

0.9186 

0.9187 

0.044 

4-36 

0.9973 

0.013 

64 

0.8800 

0.8834 

0.158 

96.74 

0.9063 

1.87 

78.05 

100 

0.8489 
0.7879 

o.8«5io 

0-8155 

0.445 

2.590 

100 

0.9011 

1.09 


100 gms. sat. solution in 95% alcohol (djs = 0.8126) contain 0.72 gm. Hgli 
at o®, 1.06 gms. at 25® and 2,15 gms. at 50°. (Reinders. 1900 .) 


MEKCXJRY IODIDE (ic) HgE. 

Solubility of Mercuric Iodide in Methylal (H CH (O CHajg). 
(Bourgoin, 1924.) 

The methylal was purified by distillation over sodium. At the lower temperatures 
the solutions were saturated by constant agitation. At the higher temperatures 
the synthetic method was used. 



Gms. Hgl, 

Solitt 


Gms. llgL 

Solid 

t*. 

per 100 gms. sat. sol. 

Phase. 

t". 

per 100 gms. sal. sol. Phase. 

20. . 

. 3 . 8 r 

HgU (red) 

74.... 


HgTj (red) 

25 . . 

. 4.07 

» 

77... 

. 5.93 

» 

3 o.. 

. 4.19 

» 

81... 


» 

53 .. 

. 4.56 

»> 

17 . 3 . .. 

. 7.89 

» 

63 .. 

. 5,12 

» 

125 (ir. 

pt.}. 7.96 

»■+■ Ilglj (yellow) 

67.. 


» 

136 . 5 , 


Hglj (yellow) 

71.. 


» 

166... 


)) 
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Solubility of Mercuric Iodide in Alcohols. 


Alcohol. 

Formula. 

V. 

Sp. Gr. of 
t^lution. 

Gms. Hgla pe 
100 Gms. 
Alcohol. 

r 

Observer. 

Methyl 

CH3OH 

IS~20 

0.799 

3-24 

(Rohland.) 

(( 

it 

19 

. . . 

3-7 

(Timofeiew.) 

n 

tt 

19-5 

. . . 

3.16 

(de Bruyn.) 

ti 

tc 

23 

. . . 

398 

(Beckmann.) 

Cl 

It 

66 (b.pt.) 

. . . 

6.512 

(Sulc.) 

Ethyl 

CaHfiOH 

15-20 

0.810 

1.42 

(Rohland.) 

(( 

it 

18 

. . . 

1.48 

(Bourgoin.) 

It 

n 

19 


1.86 

(Timofeiew.) 

It 

ti 

19.5 


2.09 

(de Bruyn.) 

It 

It 

25 

0.803 

2.19 

(Hen: and Knoch.) 

it 

tt 

78 (b.pt.) 


4.325 

(Sulc.) 

Propyl 

C3H70H 

15-20 

0.816 

0.826 

(Rohland.) 

tt 

19 


1-25 

(Timofeiew.) 

Amyl 

CsHnOH 

13 

... 

0.66 

(Laszcynski.) 

It 

tt 

71 

. .. 

3.66 

“ 

Cl 

It 

100 

... 

5-30 


It 

It 

133-5 

.. . 

9-57 

“ 

Isopropyl 

(CH 3 ) 4 CH. 0 H 

81 (b.pt.) 

.. . 

2.266 

(Sulc.) 

Isobutyl 

(CH 3 )jCHCH 20 H 

22.5 

. . . 

0-51 

(Timofeiew.) 


tt 

IO5-IO7 (b.pt.) ... 

2.433 

(Sulc.) 


I 


Solubility of Mercuric Iodide in Mixtures of Alcohols at 25°. 

(Herz and Kuhn, 1908.) 


In CH3OH+C2H6OH. In C3H7OH+CH3OH. In C3H7OH+C2H3OH. 


Per cent 

of 

Gms. HgL Per cent 


Gms, HgL 

Per cent 

of 

Gms. Hgli 

CH2OH in 
Solvent. 

Sat. Sol. 

per 100 cc. 
Sat. Sol, 

C3H7OH in 
Solvent. 

dy of 
Sat. Sol. 

per 100 cc. 
Sat. Sol. 

C5H70Hin 

Solvent. 

Sat. Sol. 

perioocc. 
Sat. Sol. 

0 

0.8038 

1.80 

0 

0.8156 

3.16 

0 

0.8038 

1.80 

4-37 

0.8039 

1-93 

II. II 


. . . 

8.1 

0.8036 

1-73 

10.40 

0.8046 

2.08 

23-80 

0-8155 

3-04 

17-85 

0.8043 

1-65 

41.02 

0.8077 

2.32 

65.20 



56-6 

0.8057 

1-55 

80.69 

0.8131 

2.89 

91.80 

O.8101 

1.69 

88.6 



84-77 

0.8140 

2.96 

93-75 

o.8iio 

1.67 

91.2 

0.8099 

1-52 

91-25 

0.8146 

2.98 

96.60 

0.8108 

1-53 

95-2 

0.8108 

1.44 

100 

0.8156 

3.16 

100 

0.8116 

1.42 

100 

0.8116 

1.42 


Solubility of Mercuric Iodide in Acetone in Ethyl Acetate 
AND IN Benzene. 

(Sulc; Krug and McElroy — J. Anal. Ch. 6, 186, *92; Laszcynski — Ber. 27i 2285, *94-) 


In Acetone. 

Gm.s. Hglj 
t®. per too Gtns. 

(CH 3 ) 2 C 0 . 

I 2.83 

18 3 36 

2 K 2 .00 (K-.andMcE.) 

40 4-73 

58 6.07 

56 (b.pt.) j . 249 (Sulc.) 


In Ethyl Acetate. 


t®. 

Gms. Hgl2 
per 100 Gms. 
CH8COOC2H8. 

1.49 

— 20 

•+' 17-5 

1.56 

21 

1.64 

40 

2-53 

55 

319 

76 

4*31 


74-78 (b.pt.) 4.20 (Sulc.) 


In Benzene. 


Gms. Hgl2 
per too Gmj. 

t". 


CeHfl. 

IS 

0-22 

60 

0.88 

65 

o .'95 

84 

1.24 

80 (b.pt.) 0.825 (Sulc.) 
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benzene 
chloroform 
acetone 

it 

ethyl acetate 
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dissolve 2.04 gms. Hgla at 23®. (Beckmann and Stock, 1895.) 
“ 0.25 “ “ “ “ “ 

“2 “ ** (red) at 25®. (Reinders, 1900.) 

‘ 3.09 “ (yellow) at 25®. 

' 1.47 “ “ at 18®. (Naumann, 1910.) 

One liter sat. solution in benzene contains 2.24 gms. Hgl2 at 25°. 

(Abegg and Sherrill, 1903.) 


Solubility of Mercuric Iodide in Aniline. 

(Pearce and Fry, 1914.) 


t*. 

Gms. Hglj 
per 100 Gms. 

Solid Phase. 

t-. 

Gms. HgTj 
per 100 Gms. 

Solid Phase. 

-11.48* 

Aniline. 

. . . CoHfiNHj+Hgla.aCaHfiNHa 

48.8 

Aniline. 

128.1 

Hgla (red) 

- 6.5 

23-35 

Hglj.aCeHsNH, 

63.6 

163.8 

it 

**1” 0 4 

28.69 


70.82 

184.1 

ii 

I7;8 

42.85 


76.2 

201 .6 

U 

21.1 

47-55 

it 

95-9 

246.7 

U 

26,9 

55-47 

it 

io8t 


“ +Hgl2 (yellow) 

30.1 

62.05 

ti 

II 5-7 

281.8 

HgIj(yeUow) 

36.2 

75.80 

it 

137-2 

285.2 

** 

42.9 

96.49 

it 

181.1 

297.9 

it 

46.8t 

, . . 

« -i-Hgl2(red) 

199.1 

863.2 

M 



• Eutec. t Tr. pt. 




Additional data on this system are also given by Staronka, 1910. 

Data for the solubility.of mercuric iodide in nitrobenzene and in p nitrotoluene, 
determined by the synthetic (sealed tube method), are given by Smits and Bak- 
horst (1915). The transition point of Hgl2, red to yellow, was found to be at 
1.68 mol. per cent Hgl2 and 127.5® in nitrobenzene and 1.81 mol. per cent Hgl2 
and 128®^ in p nitrotoluene. The interesting part of the investigation is the 
characteristic prolongation of the melting line above the transition point. Similar 
data for the solubility of mercuric iodide in nitrobenzene, m nitrotoluene, p nitro¬ 
toluene and in nitronaphthalene, determined by the freezing-point method, 
using a Beckmann apparatus, are given by Mascarelli (1906a). Observations 
on the appearance and color changes of the Hgla are given. 


Solubility of Mercuric Iodide in Carbon Disulfide. 

(Linebarger, 1894; Arctowski, 1894,1895-96.) 


t*. 

Gms. Hgl) 
per 100 Gms. 


— II6 

Solution. 

0.017 

5 

““ 93 

0.023 

0 

~ 86.5 

0.024 

+ S 

— 10 

0.107 

10 


Gms. Hglj 


Gms. Hgl2 

per 100 Gms. 

t*. 

per too Gms. 

Solution. 


Solution. 

O.I4I 

IS 

0.271 

0.173 

20 

0.320 

0.207 

25 

0.382 

0.239 

30 

0-445 


One hter sat. solution of mercuric iodide in CS2 contains 3.127 gms. at ^5®. 

(Dawson, iQogb). 

One liter sat. solution of mercuric iodide in CCU contains 0.170 gm. at i8^ 

TV t • 1 . - (Dawson, 1909b.) 

Data are also given by Dawson for the distribution of Hgiz between aqueous 
solutions of KI and CS2 at 15® and aqueous solutions of KI and CCI4 at 18®. 

100 cc. anhydrous hydrazine dissolve 69 gms. Hgla with precipitation of Hg 
at room temp. tWelsh and Bxoderson. 1915.) 
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Solubility of Mercuric Iodide in Several Organic Solvents. 

(Sulc—Z. anorg. Ch. as, 40I1 *00.) 


Solvent. 

Formula. 

t®. 

Gms.Hgl2per 1 
Gms. Solvent 

Chloroform 

CHCla 

18-20 

0.040 

Chloroform 

CHCI3 

61 (b. pt.) 

0.163 

Bromoform 

CHBr, 

18-20 

0.486 

Tetra Chlor Methane 

CCl, 

18-20 

0.006 

Tetra Chlor Methane 

CCl, 

75 (b- pt.) 

0.094 

Ethyl Bromide 

QHjBr 

18-20 

0.643 

Ethyl Bromide 

QHsBr 

38° (b. pt.) 

0.773 

Ethylene Di Bromide 

QH,Br, 

18-20 

O.74S 

Ethyl Iodide 

QH5I 

18-20 

2.041 

Ethylene Di Chloride 

QH,C 1 , 

85.5° (b. pt.) 

1.200 

Iso Butyl Chloride 

(CHO^.CHCHjCl 

69 

0.328 

Methyl Formate 

HC6OCH3 

36-38 “ 

I .166 

Ethyl Formate 

HCOOCjHj 

52-55 “ 

2.150 

Methyl Acetate 

CH3COOCH3 

56-59 “ 

2.500 

Acetal 

CH3CH(0QH3), 

105 “ 

2.000 

Epi Chlor Hydrine 

CH,.O.CH.Ca,Cl 

II7 “ 

6.113 

Hexane 


67 

0.072 


Solubility of Mercuric Iodide in Ether and in Methylene 

Iodide. 


In Ether. 

In Methylene Iodide. 

(Sulc; Laszeynski.) 

(Retgers — 

Z. anorg. Ch. 3, 253, ’93.) 

. * Gms. Hgla per loo 

* • Gms. (C2H5)aO. 


Gms. Hgla per 100 
Gms. CH2la. 

0 0.62 

IS 

2-5 

36 0.97 

100 

16.6 

35 (b. pt.) 0.47 (Sulc) 

180 

58.0 


Solubility of Mercuric Iodide in Fatty Bodies. 

(Mehu—J. pharm. chim. [5] 12, 249, ’85.) 


Solvent. 

t 

Gms. Hgla per 
roo Gms, Solvent. 

Solvent. 

t®. 

Gms. HgTa per 
100 Gms. Solvent 

Bitter Almond Oil 

25 

o-S 

Vaseline 

2S 

0.025 

Bitter Almond Oil 

100 


Vaseline 

100 

0.20 

Castor Oil 

25 

4.0 

Poppy Oil 

25 

I .0 

Castor Oil 

100 

20.0 

Olive Oil 

25 

04 

Nut Oil 

100 

1-3 

Carbolic Acid 

100 

2 .0 


100 grams oil of bitter almonds dissolve 5.0 grams Hgla.KI at 25®. 

(Mehu.: 


Solubility of Mercuric Iodide in Oils. 

(Anon, 1903, 1904.) 


Oil. 

Gms. Hgl, 

Oil. 

Gms. Hgl^ 

per 100 cc. 

Oil. 

per 100 cc. 
OU. 

Castor Oil 

1.90 

Peanut OU 

0.52 

Walnut 

1.29 

Olive 

0.45 

Linseed “ 

1.23 

Almond 

0*39 

Cod Liver 

0 -S 4 S 

Vaseline 

0.26 
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Solubility of Mercuric Iodide in Pyridine. 

(Determinations from —50° to 98.5° made by saturating the solvent at con¬ 
stant temperatures are given by Mathews and Ritter (1917). Measurements of 
the points of solidification of various mixtures of the two components, covering 
the range from 10® to 135°, are given by Staronka (1910). 


t". 

Gms. Hgly 

per 100 Gms. Solid Phase. 

t*. 

Gms. Hglj 

per 100 Gms. Solid Phase. 


Sat. Sol. 

• 

Sat. Sol. 

-so 

1.93 HgL.aCsHjN 

90.08 

61.43 Hglj.aCjHsN 


4.27 

100 

65.72 “ 

'-10 

10.28 

loS 

68.89 • 

— O.I 

14.85 

107 m. pt. 

72.09 

+ 8.83 

18.42 

105 

75-67 “ 

20.02 

24.40 “ 

100 

79-73 “ 

25-55 

27.90 “ 

90 

84.16 “ 

40.08 

37 64 

87 Eutec. 

85.17 “ +HgI,.C,H.N 

50.02 

43-15 

100 

86 Hgla.CsHjN 

610.07 

48.29 “ 

120 

87.16 

80.05 

57.60 

135 

88.78 


Solubility of Mercuric Iodide in 

Quinoline. 

t". 

(Staronka, igio.) 

Mols. Hglj 

T>er 100 Mols. Solid Phase. t“. 

Mols. Hgis 

per 100 Mols. ' Solid Phase. 

100 

Hgf.+CjHjN. 

4.7 Hglj.aCsHjN 

160 

Hglj+CsHvN. 

37.7 Hgh.C^7N 

115 s 

9.1 

165 

41.6 

133-5 

13.2 

165 

43 

I3S 

23.1 

170 

48.8 

145 

26.7 Hgla-WN 

169.5 

49-5 

153 

314 

166.5 

54-4 

100 gns. 

liquid Sulfur Dioxide dissolve 0.012 

gm. Hgig at 0®. (Jander 

and Ruppolt 

» 1937.) 


Fusion-point data are given for 

the follov^ing 

mixtures. 


(Bergmann, 1921, 1922“4» 1926.) 

" HgSO^ (Paic, 1930, 1933*) 

" T (Olivari, 1908.) 

" TlNOg (Bergmann, 1926.) 

" TISO^ {Woskresenskaja, 1929.) 

MERCURIC Ammonium IODIDE HgIj,.2NH^I . 11^,0 

100 gP's. sat. sol. of Mercuric'Ammonium Iodide in Water contain 
22.6 gms. Hg, 4.5 gms. NH^ and 62.3 gms. I at 26°; d of sat. sol. =* 
2.98. (Duboin, 1905.I 
MERCXTRIC IODIDE Diamine (NH3)2Hgl2. 

Data for the solubility of diamine mercuric iodide in aqueous ammonia solu¬ 
tions at 20° are given by Francois (1900). The solid is not stable in solutions 
containing less than 48 gms. NH3 per liter. 

MERCUROUS lODATE HgplIOglg. 

The Solubility Product of Mercurous lodate in Water at 25® is 
1.3 lo"^® as quoted from Spencer, 1912, by Brodsky, 1929. 
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MERCURY NITRATE (ic) Hg(N03)2, (ous) Hg2(N03)2, 

TOO gms. anhydrous lanolin (m. pt. about 46®) dissolve 1.15 gm. Hg(N03)2 
at 45®. (Klose, 1907.) 

^ 100 cc. anhydrous hydrazine dissolve about 2 gms. Hg2(N03)2 with precipita¬ 
tion of Hg at room temp. (Welsh and Broderson, 1915.) 

MERCUROUS NITRATES 

Rquilibrium in the System, Mercurous Oxide, Nitrogen 
PeNTOXIDE and ISfATER AT 25 °. 

(Denham and Fife, 1933 .) 

In the case of the normal salt, mixtures of the required amounts of 
pOjj, HgO and finely ground mercurous nitrate were shaken in sealed 
bottles until equilibrium was reached. For the preparation of the 
basic salts either mercurous nitrate was shaken with the necessary 
amount of water or mercurous oxide was shaken with NNOg. The mercury 
in the saturated solutions waus determined by electrolysis and the 
nitrate by a modification of the Devarda method. 


d. of 8 &t. 

Ons. per 100 gns. 

sat. sol. 

Solid 

d of sat. 

Qna. per 100 gna. 

sat. sol. 

Solid 

solution 

"-^ 

■ 

Phase 

aolutlon 


N2OS 

''Phase 

1.039 

3.03 

1.00 

A 

1.557 

31.00 

12.10 

cCd 

1.058 

4.64 

1.40 

M 

1.447 

26.88 

12.27 

II 

1.082 

6.55 

2.30 

" 

1.396 

22.30 

12.87 

II 

1.095 

7.57 

2.44 

II 

1.382 

21.21 

13.30 

If 

1 .113 

8.66 

3.01 

II 

1.359 

19.25 

14 .00 

"■.fiD 

1.117 

9.12 

3.22 


1.366 

19.63 

14.53* 

«D 

1.139 

10.46 

3.61 

B 

1.455 

22.97 

15.84* 

II 

1.200 

15.10 

5-44 

II 

1.464 

23.30 

16.20* 

II 

1.275 

18.42 

6-60 

II 

1.563 

27.65 

17 . 20 * 

II 

1 .328 

21.10 

7.70 

II 

1.638 

30.80 

18.00* 

•1 

1.366 

23.53 

3.22 

" 

1.781 

34.88 

19.35* 

II 

1.450 

27.28 

9.61 


1.485 

26.38 

13.29* 


1 .502 

29.31 

10.43 

« 4 C 

1.442 

24 .22 

13.55* 

11 

1 .510 

29.70 

10.50 

C 

1,405 

22.12 

13.82* 

II 

1.527 

30.18 

10.75 

11 

1.365 

19.84 

13.87* 

H 

1.565 

31.76 

11.20 

" 

1.359 

19.25 

14.00 

II 

1 .608 

33.00 

11.79 

"+D 

1.426 

20.66 

17.70 

II 


* = Metastable 

A = 2 Hgg 0 .N 20 ,,.M 20 ; B = sHggO bNA-bM; C = 4Hg2O.3N2O5.llpP; 
B = Hg2(NOg)2.2il20 which exists in an cx and afi form. 


MERCURIC Etliyl and Other NITRATES 

Solubility op Each Separately -.k Vatkr at 25°. 

(Johns, Peterson and Hixon, 1930 .) 


Conpound 


Forwuls 


Gtoi. Mois. Compound 
per liter sst. sol. 


Ethyl Mercuric Nitrate 
Butyl " 

Benzyl " 

h Xylyl •• 

Phenyl " 


CgHfiHgNOg 
C^HftHgNOg 
C^K^CHoHgNOg 
C5H4ICHj)pHgNOg 


0.0239 

0.003 

0.00263 

0.00057 

0.00236 


NO 
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MERCUROUS OXIDE HggO 

The Solubility Product of Mercurous Oxide in Vater at 25^ is 1.8 x 
10“^^ as quoted from Burgarsky, 1897, by Brodsky, 1929. 

MERCURIC OXIDE HgO 

Solubility in Water. 

(Schick, 1903.) 

t*. Gms. per 1000 cc. Solution. 

f - K -^ 

25 0.0518 yellow HgO 0.0513 red HgO 

100 0.410 yellow HgO 0.379 red HgO 

At 25® the mixtures were constantly agitated for 4 days or longer. At loo® 
the solutions were boiled and stirred lor 5 hours. A longer period would prob¬ 
ably have caused better agreement between the red and yellow HgO. 

One liter H2O dissolves 0.05 gm. HgO (red, large grains) at 25°. (Hulett, 1901.) 

One liter H2O dissolves 0.15 gm. HgO (red, finest grains) at 25®. 

Very careful determinations of the solubility of yellov^ and of red 
Mercuric Oxide in Water - both determined directly and by extrapolation 
from measurements in aqueous alkali solutions-gave the value 0.000225 
0 gm. mols. (= 0.0487 gm.) of red HgO per 1000 gms. H O and 0.000237 gm. 
mols. 1= 0.0513 gms.) of yellow IlgO per 1000 gms. HgO, at 25®. (Garrett 
and Hirschler, 1938.) 

One liter sat. sol. of HgiOHlg in H^O contain 0.000251 gm. mol. 

(= 0.0544 gm.) HgO at 25°. (Herz and Hiebenthal, 1928.) 

Solubility op Yellow and of Red Mercuric Oxioe in 
A911EOUS Solutions of Nitric Acid at 25°. 

(Garrect and Howell, lOSO.) 

Results for Yellow Mercuric Oxide Results for Red HgO 


Qa. Mols. per da. Mols. per 



0-5 2.43 156 58.5 

1.0 2.57 200 65.5 

2.0 2.67 200 68.0 

4.0 3.11 300 111.0 

6.0 3.35 300 108.0 

8.0 3.80 400 173.0 

10.3 4.15 900 169.0 

20.0 6.08 500 217.0 

40.0 12.1 585 236.0 

60.0 18.3 600 253.0 

80.0 23.2 634 262.0 

106.0 30.0 683. 299.0 


dn. 

f _ iQec 

Mols. per 

LJ»s. Hj>0 

dn. Mols. per 

1000 BBS. H9O 

' HMO,X 10 

HkO X 10*^ ' 

' HNO^ I 

HgO X 10"'* 

700 

312 

1.0 

2.98 

703 

312 

2.0 

3.14 

722 

329 

3.0 

2.77 

743 

333 

5.0 

3.48 

761 

3U9 

7.0 

3 .s 6 

780 

362 

9.0 

4.02 

976 

449 

20.0 

6.32 

1170 

536 

30.0 

9.17 

1370 

638 

50.0 

14.2 

1400 

596 

70.0 

20.2 

1560 

718 

90.0 

27.9 

i6oo 

662 

200.0 

64.2 


The above values for HNOg are those of the solutions as made up. The 
solutions were maintained in an atmosphere of nitrogen. Calculations 
of the acidity corrected for the amount of acid used to recict with the 
oxide are given. 
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Solubility of Mercuric Oxide in Aqueous Hydrofluoric Acid at 25®. 

(Jaeger, 1901.) 


Normality 

Gms. Hg per 

Gm. Atoms Hg 

of HF. 

9.6 cc. Sat. Sol. 

])cr Liter. 

0.12 

0.0242 

0.01258 

0.24 

0.047s 

0.0247 

0.57 

0.1210 

0.0629 

I .11 

0.2247 

0.1168 

2.17 

0.4976 

0.2586 


SoLiiBiLiTY OP Mercuric Oxide in Aqueous Salt Solutions at 25®. 

(H«rz and Hlebenthal, 1928.) 

Results for aqueous: 

Potassium Chloride Lithium Chloride Sodium Chloride 


Equivalents 

per liter 

On. Equivalents 

.A. 

; per liter 

On. Equivalents 

per liter 

"kcI ' 

Hsd' ^ 

^ LI Cl 

HgO ^ 

' NeCl 

HgO 

0.35 

0.0008 

0.35 

0.0008 , 

1.05 

0.0026 

0,70 

0.0011 

0.51 

0.0011 

1.55 

0.0036 

0.85 

0.0013 

0.74 

0.0014 

2.12 

0.0046 

1«49 

0.0023 

0.99 

0.0020 

3.13 

0.0074 

2.35 

0.0038 

2.15 

0.0053 

4.22 

0.0091 

3.13 

.0.0054 

2.47 

0.0061 

5*45 

0.0158 


MEBCURY OXIDE (ic) llgO. 0 

Solubility of Mercuric Oxide in Aqueous Solutions of Sodium Hydroxide 

AT ( Fuseya, 1920 .) 

The mixtures were rotated in sealed tubes for at least 4 days. Equilibrium 
was approached both from above and below. 

Mols. NnOir Milliinols. IfgO Mols. NaOlf MllUmols. UgO 

per lllcr of sat. sol. per lUi'r of sal. sol. per filer of sat. .sol. per llKu* of sal. sol. 

0.0000 i 3.4 o. 5 o 2 'a().6 

0.0096 1.0758 aS.S 

o.o 5 o 3 >4.7 2.09 30.9 

0.0955 24-9 

It is pointed out by -Garrett and Hirschler, i938» that throiif?h an 
obvious error the above solubilitjesof UgO are 100 times too hifjh. 

Solubility op Ybllo»^ and op Red Mercuric Oxide in 
Aqueous Solutions of Sodium Hydroxide at 25®. 

(Oarracc and Hlrschltr, 1936.) 

The determinations were made in an atmosphere of nitrogen. Equilibrium 
was approached both from under saturation and super saturation. The 
alkali was determined by titration,using methyl orange as indicator. The 
mercury was determined by a potenti©metric method. 

Results for Yellow HgO Results for Red HgO 

OM. Mole, per On. Molv. per Qe. Hole, per Ghn. Mole, per 

1000 ^8. HgO 1000 ^ 0 . HgO 1000 HgO 1000 ^a. HgO 

^ NaOH ^ Hgb^ ^ NaOH ^ Hg^ 'HSiOH RgJT' ' NaOH ^ HgO^ 


0.00010 0.000234 
0.00082 0.000238 
0.0018 0.000232 
0.0040 0.000237 
0.0100 0.000237 
0.0207 0.000237 
0.1015 0.000244 
0.2230 0.000241 


0.3467 0.000249 
0.5995 0.000255 
0.8515 0.000265 
1.512 0.000282 
2.562 0.000296 
3.40s 0.000306 
4.460 0.000312 
5.952 0.000311 


0.00088 0.000225 
ObOOSO 0.000225 
0*0093 0.000226 
0.0187 0.000224 
0.1064 0.000227 
0.3398 0.000231 
0.4406 0.000242 
0.5818 0.000246 


0.7223 0.000251 
2.001 0.000262 
1.638 0.000272 
1.987 0.000276 
2.940 0.000294 
3.956 0.000297 
4.936 0.000298 
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SOLDBILITY OF YeLLOW MERCURIC OxiDE IN AqUBOUS AlKALIES AND 

Alkaline Salt Solutions at 25®. 

(Oarrcct and Hlrachlar, 1938.) 


Qto. Mole, per 1000 gaa. RgO Qw. Mola. p^r 1000 pia. H^O 


ODSn-:r^"5ar~ 

—HglT 

^xiisn 

■2P-"OTt- 

HgO^ 

0.1082 KOH — 

0.000240 

0.1328 

NaOH 

2.400 KNO, 

0.000384 

0.3038 — 

0.000243 

0.1462 

*' 

1.072 NaNO, 

0.000326 

0.8 i 7S “ — 

0.000253 

0.1738 

li 

2.637 " 

0.000496 

0.0689 LiOH — 

0.000239 

0.1682 

fi 

6.397 " 

0.000753 

0.2019 ” — 

0.000246 

0.1433 

M 

0.5863^^2^0^ 

0.000301 

0.4667 " — 

0.000252 

0.1380 

II 

1.145 

0.000347 

0.1361 NaOH o.8iielNlo.000291 

0.1649 

II 

1.668 

0.000370 

0.1789 1-725 " 

0.000337 

0.1454 

II 

2.137 " 

0.000390 


MERCURY SULFIDE HgS. 

One liter H2O dissolves 0.054 X niols. HgS = 0.0000125 gm. at 18®. 

(Weigel, 1906, 1907* See also Bruner and Zawadzki.) 


SO 


MERCUROUS SULFATE HgpSO^ 

The Solubility Product of Mercurous Sulfate in Vater at 25® is 4.7 x 
as quoted from Bugarsky, 1897# by Brodsky, 1929. 

Solubility in Water, in Sulfuric Acid and in Potassium Sulfate at 25®. 

(Drucker, 1901; Wright and Thomson, 1884-85; Wilsmore, 1900.) 

Hg2S04 per Liter. 


Solvent. 

Water 

Aq. H2SO4 (1.96 gms.. per liter) 
Aq. H2SO4 ( 4 • 90 gnis. per liter) 
Aq. H2SO4 ( 9.80 gms. per liter) 
Aq. K2SO4 (34*87 gms. per liter) 


Gm. Mol, 
II.71 10”^ 

8.31 
8.78 
8.04 

9-05 


a 

it 

u 


Gms. 

0.^8 

0.41 

0.44 

0.40 

0-45 


(0.47 W. and T., 0.39 W.) 


Solubility of Mercurous Sulfate in Water at Different Temperatures. 

(Barre, 1911.) 



Gms. per 100 Gms. Sat. Sol. 
'Hg5S04. H2SO4.' 

Solid Phase. 

16.5 

0 - 05 S 

0.008 

Hg 2 S 04 

33 

0.060 

0.018 


50 

0.065 

0.037 

it 

75 

0.074 

0.063 


100 

0.092 

0.071 



The mixtures were kept at constant temp, but not constantly agitated Bv 
succe^ive treatment of a given amount of Hg2S04 with H2O, it is gradually 
converted to an almost insoluble basic salt, Hg2O.Hg2SO4.H2O. ^ ^ 

Solubility of Mercurous Sulfate in Aqueous Potassium Sulfate 
Solutions. (Barre, 1911.) 

Results at 15®. 

Gms. per 100 Gms. Sat. Sol. 


Results at 33®. 

Gms. per 100 Gms. Sat. Sol. 


K.SO4. 

2.90 

5.70 

8.22 

8.77 

9-44. 


HgeS04. H2SO4 (free). 
0.0475 0.0080 
0.0703 0.0093 
0.0912 0.0098 
0.0994 

0.1080 O.OIIO 


K2.S04. 

2.94 

5-68 

8.30 

10.70 

11.90 


HgjS 04 . H 2 S 04 (free). 

0.0677 0.0250 
O.IOI5 0.0350 
0.1364 0.0441 
0.1724 0.0438 
0.1902 0.0420 


Results at 75°. 

Gms. per 100 Gms. Sat. Sol, 

- — * ^ 

K2SO4. Hg2S04. H2SO4 (free) 
3.10 0.1344 0.1684 

5-75 0.2120 0.2135 
8.50 0.2951 0.2514 

13.20 0.4610 0.2503 
17*30 0.6440 0.2225 
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Solubility op Mbrcurous Sulfate in Aqueous Soluttons of Sulfuric Acid 

AT 0 ° AMD AT 28®. 

(Craig, Vlnal and Vlnal, 1936.) 

Equilibrium v^as approached both from above and belovr. Mercury vfas de¬ 
termined electrolytically and the HgSO. in the electrolyzed solution vas 
titrated. The acid equivalent to the Hg was subtracted from the total 
to obtain the HgSO^ in the original solution. The results were plotted 
and the following average values obtained from the curve. 


Qa. Mols. HoSO, On, Hg per lOOcc aat. sol. at: (te. Mols. HpSO. Om. Hg per lOOcc sat. aoL at: 

^ ^ ^ ^^ -- 


ii -4 

per lOOOcc solutloi 

00 

200 

__ 4 

per lOOOcc solution 

-60- 

--/S--- 

0.001 

0.0351 

— 

0.100 

0.0183 

0.0344 

0 .002 

0.0290 

0.0463 

0.200 

0.0198 

0.0379 

0.004 

0.0239 

0.0395 

0.40 

0.0224 

0.0423 

. 0.006 

0.0215 

0.0360 

0.60 

0.0239 

0.04S1 

0.008 

0.0203 

0.0346 

0.80 

0.0247 

0.0467 

0.010 

0.0197 

0.0338 

1.00 

0.0249 

0.0470 

0.020 

0.0182 

0.0318 

1.50 

0.0240 

0.0452 

0.040 

0.0178 

0.0317 

2.00 

0.0216 

0.0409 

0.060 

0.0178 

0.0327 

3.00 

0.0139 

0.0294 

0.080 

0.0180 

0.0337 

0 

0 

0.0078 

— 


The above results calculated from 28® to 25® agree very closely with 
the previous careful determinations of Hulett, 1904. SO 

MERCURY SULFATE (ic) HgSO^. 

Equilibrium in the System, Mercury Oxide, Sulfur Trioxide, Water 

(Hoitsema, 1895.) 


Results expressed in molecules per sum of 100 molecules of the three com¬ 
ponents of the system. The mixtures were rotated for 3 hours or longer. 

Results at 25®. Results at 50®. 


Liquid Phase, 

Solid Phase. 

Liquid Phase. 


Solid Phase. 

HjO. 

SO3. 

HgO. 

^H20. 

.SO3. 

HgO. 

985 

1.24 

0*33 

aHgO.SOj 

98.9 

0.96 

0.17 

3HgO.SO, 

96.6 

2.49 

0.92 


96 

3.05 

0-93 


94-4 

3-93 

1.65 


93-2 

4.92 

1.90 


93-9 

4.24 

i.ssj 

3HgO.SO^ and 

92.8 

5-10 

2.09 

“ 

94-4 

4-52 

2,12) 

3HgO.2SO3.2H2O 

92.8 

5 16 

2.06 


93-4 

4-65 

1.94 

3HgO.2SO3.2H2O 

92.5 

5-34 

2.12 

il 

92'. 9* 
92.9 

4.81 

2.29 

I .98 

3 Hg 0 .S 03 

3HgO.2SO3.2H2O 

92.2 

5-57 

2.20 ' 

3Hg0.S03 and 
3HgO.2SO3.2Hi0 

92.3* 

5.20 

2-54 

3 Hg 0 !s 03 

92.1 

5-75 

2.II 

3Hg0,2S0s.2H^j 

923 

5-58 

2.09 

3HgO.2SO3.2H2O 

92 

5.80 

2.16 

it 

92.1 

91.9 

5. 81 
S -97 

2,08 
2.90 

3 Hg 0 .S 03 

91.2* 

6.27 

2-56 j 

1 3Hg0.S03 and 

1 HgO.SOa 

91.9 

91-3 

6.15 

6.54 

2 .ot; 
2.13 

3HgO.2SO3.2H2O 

91*5 

6.34 

2.19 j 

j 3HgO.2SO3.2H0 
[ and HgO.SOs 

91.2 

6.77 

2.02 

ngO.SO3.H2O 

91*3* 

6-37 

2.30 

HgO.SO, 

9^-3 

6.90 

1.80 

“ 

91.6 

6.69 

1*75 


913 

•7.67 

1.01 

“ 

91.1 

8.32 

0.57 

«• 

91-3 

7.84 

0.89 

HgO.SOj.HaO and 

90.5 

9.II 

0.4 

M 

91 

8.36 

0.69 

HgO.SOj 

89.6 

10.2 

0.23 

«• 

90-5 

8-95 

0.53 


86.7 

13.2 

0.06 

M 

89.2 

10.6 

0.22 

HgO.SQ, 

31.6 

68.4 

0.03 

«e 

75-8 

24.2 

trace 

«< 






39.2 60.7 trace 

* Indicates unstable equilibrium 
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SoLnBiLiTY OP Basic Mbr*curic Sulpatb in Aqueous Solutions 
OF SuLPtfRic Acid at 25 - 30 ®. 

(Vo8burgh and LacKap,, 1930.) 

The mercury was determined by titration with standard thiocyanate 
solution. 


Or. MoLa. HgSO^ 
par near 


Q«. Moia.^per 11 tar 
^ HgO 80^ ^ 


0.01194 

0.0954 

0.1450 


0.00103 0.01228 
0.0131 0.0998 
0.0203 0.1518 


100 gms. liquid Sulfur Dioxide dissolve 0.010 gm. HgSOz at 0®. 
(Jander and Ruppolt, 1937.) ^ 

Freezing-point data for mixtures of Hg^SO^ + H^SO^ are given by 
SeO Kerfdall and Davidson, 1921. 

MERCURY SELENITE HgSeOa. 

Solubility in Aqueous Sodium Selenite Solutions at 25®. 

(Rosenheim and Pritze, 1909.) 


Normality 

Gms. HgSeOa 

Normality 

Gms. HgSeOj 

of NoijSeOa 

per loo Gms. 

NajSeOa of 

per 100 Gms. 

Solution. 

Sat. Sol. 

Solution. 

Sat. Sol. 

0.0625 

0.18 

0.5 

0.70 

0.125 

0.32 

I 

1-39 

0.25 

0-53 

2 

2-73 

SULFATE 

Ho,(S 0 ,) 3 . 8 H ,0 




100 gms. H^O dissolve 8.181 gms. (SO^I^.SHgO at 20® and 4.52 gms. at 
40®. (Jackson and Reihacker, 1930.) 

lODIHE Ig 

Solubility op Iodine in Gases and the Vapors op Solvents. 


Experimental determinations of the solubility of Iodine vapor in air 
are given by Baxter, 1907 and Baxter and Grose, 1915; in COg and in 
by Braune and Strassmann, 1929; in air N’ , 0 , CH , CO and the vapors 
of CHClg, CSg, CCl^, Hexane and Ethyl Ether, by Brflll and Ellerbrock, 
1934. 


Solubility of Iodine in Water. 


The results of Sammet, 1905; Carter, 19251 1928; Hartley, 1908; Lanza, 
1931» and Kracek, 1931, were plotted on cross section paper and the 
following values read from the average curve. 


.0 

Qns. I per 

,0 

One. I per 

.0 

One. I per 

C 

liter eat. eol 

t 

liter eat. eol. 

t 

liter eat. aoL 

0 

0.14 

30 

0.38s 

80 

. 2.25 

10 

0.20 

40 

0.52 

90 

3.15 

20 

0.285 

SO 

0.71 

100 

4.45 

25 

0.335 

60 

1.00 

106 

5.60 


P9r\ 


655 lODlHEI 

Lanza found that supersaturation occurs easily, especially at the higher 
temperatures, and such solutions give up their iodine very slowly. 

By means of determinations made in sealed tubes by the synthetic method, 
Kracek found that above 112.3° two liguid layers are formed. The critical 
solution temperature, estimated to be above 300°, could not be reached 
because of the extremely high vapor pressure developed by the system. The 
following points on the curve for the liq,uid layers were determined. 

Aqueous Layer Liquid Iodine Layer 


c° Qms, 

I. per 100 gns. liquid layer 

t° Obs. I per 

100 gns. liquid layer 

126.5 

0.976 

112.3 

99.907* 

143.2 

1.422 

155 

99.712 

156.4 

1.947 

186 

99.530 

175.9 

3.082 

>225 

99*083 

188.4 

4.125 



206.7 

6.587 



Solubility 

OP Iodine in Aqueous Solutions op Hydrobromic Acid. 


(Lee and Lee 

. 1936 .) 


Om. Mols. HBr 

On. 

Mols. Ip per liter sat. solution at: 

per liter sat. sol. 

^ 16 ® 

26 ® 36 ® 

450 

0.05 

0.00167 

0.00221 0.00281 

0.00302 

0.100 

O-OO24I 

0.00319 0.00400 

0.00533 

0,588 

0.00849 

0.01048 0.01348 

0.01766 

1.209 

0.01678 

0.02109 0.02690 

0.03511 

1.851 

0.02720 

0.03284 0.04165 

0.04878 

3.182 

O.O424I 

0.05192 0.06478 

0.08354 

Solubility of 

Iodine in Aqueous Solutions of Barium 

Iodide at 25 ®. 


(Pearce and Eversole, 1924 .) 


Gm. mols, per lOOO gms. IIj 0 

Gm. mols. per 1 

000 gins. Il.j0 

Bal,. 

I,. 

Uji Ij. 

h. 

0.0000 

0.001329 

0.16497 

0.16872 

0.000686 

0 .002044 

0.34880 

0.39000 

0 . 003 i 20 

0.004482 

0.39633 

0.4.) 460 

0-006287 

0.007574 

0.57189 

O.81C90 

0.031674 

0.032199 

0.87640 

I.4674 

0.047716 

0.04 84 I 3 

1 . 1922 

2.2880 

0.080477 

0.079370 




Solubility of Iodine in Aq'ueous Solutions of Hydrobromic Acid, 
Hydrochloric Acid and of Hydriodic Acid. 

( Oliveri-Mandala and Angenica, 1920.} 


In aq. HGl at 25 o. 4 . 

Gm. mols. per liter 
HCl. I,. ^ 


fn aq. HBr at 25 ®. 

Gm. mols. per liter 


HBr. 

I,. 

o. 5 oo 

0.0081 

0.635 

0.0096 

1.2433 

0. 02 o 3 

1.8649 

o.oSiS 

-J.7973 

o.o 5 i 4 

3.7x97 

0.0750 


o. 5 oo 

0.00170 

I.liSo 

0.00256 

1.5540 

o.oo 320 

1.8010 

0.00373 

2.0539 

o,oo 43 o 

2 . 553 o 

o.oo 5 u 

2 . 3 i 39 

0.00640 

3 . 855 b 

0.00730 


In aq. HI at 25 ®. 2 . 

Gm. mols. per liter 



HI. 


h. 

0. 

. 0604 

0 

. 0295 

0. 

.0922 

0 

, 0459 

0. 

.1209 

0 

.0610 

0. 

.2110 

0 

.1117 

0. 

.3120 

0 

.1633 

0, 

. 423 o 

0 

.2358 

0, 

. 5 ooo 

0 

. 3 ooo 

0 

.6350 

0 

. 3950 


Results for the solubility of iodine in aq. H Cl solutions at 25 ®, which do not 
agree with the above, are given by Ray and Sarkar, 1922. 
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656 


SotuBiLiTV OF Iodine in Aqueous Solutions op Nitric Acid. 


ResiiUs at 10". 


Wl. per cent 

Gm. muls. 1 , 


per liter. 

11.80 

0.000969 

23.88 

0.001035 

32.35 

0.001020 

40.82 

0.000985 

49*57 

0.000957 

55.82 

0.000962 

64. 3 o 

0.00108 

c 

b 

0 

0,00178 


{Carter, 1925.} 

ResufUs at 


Wt. per cent 

If NO,. 

Gm. mols. I, 
per Liter. 

10.91 

0.00160 

23.16 

0.00179 

33.62 

0.00186 

42.28 

0.00185 

52.77 

0.00189 

63 .81 

0.00236 

69^65 

o.oo 3 i 2 

72.60 

0.00394 


Results at 35 ^. 


Wt. per cent 

Gm. mols. ly 

UNO,. 

per liter. 

3 . 3 i 

0.00187 

6 . 5 o 

0 .00204 

1 5 . 5 o 

0.00233 

28,72 

0.00260 

42.63 

0.00275 

43.13 

0.00273 

58.37 

0.00368 


Solubility of Iodine in Aqueous Solutions of Acids. 


I 


Aqueous Add. 

o.ooinHCl 
o.iowHNOa 
o. 10 » H 2 SO 1 


Mols. I per Liter 
Sat. Sol. 

0.001332 

0.001340 

0.001342 


Gms. I F>cr Liter 
Sat. Sol. 

0-338 

0.340 

0.341 


Authority. 

(Bray and MacEay, 191a) 
(Sammet, 1905.) 

tt 


Solubility of Iodine in Aqueous Solutions of Sulf.uric Acid at 

(Carter, 1925 .) 


Wl. per cent 

ii,S04. 

fl.87 

22.72 

33.i?5 

4 o. 4 ^> 


Gm. mots. ly 
per liter. 

0.00102 
0.00082 
0.0006I 5 

0.000545 


Color 

of solution. 

Brown 

» 

)) •+■ Pinkish 


Wt. per cent Gm. mols. I* 

n,SO,. per liter. 

59.53 o.ooo 38 o 

72.04 0.000270 

87.37 0.000200 


Color 

of soldi ton. 

Pinkish-H brown 
Pink 
)) 


Solubility of Iopinb in Aqueous Solutions op Hydriodic Acid at 25®. 

(Carter and HoaUna, 1929 .) 


On. Hols, per 

1000 

an. Hols. HpO 
—^ 

Oa. Hols, per 

1000 0B. Hols. H„D 

ys. , - « 

^ HI 



^ HI ■ 


0.2117 


0.1326 

1.321 

0.7908 

0.5284 


0.2956 

1.763 

0.9228 

0.8810 


0.4715 

4.964 

2.784 


Solubility of 

Iodine in Aqueous Mercuric Chloride and 

IN Aqueous 


Cadmium Iodide Solutions at 25®. 




In Aq. HgCU. 


In Aq. Cdl2. 


(Herz and Paul, 1914-) 

(Van Name and Brown, 1917.) 

Mfllitnols per Liter. 

Gm.s. per Liter. 

Gms. per Liter. 

Hg. 

I2. 

HgCL. 

I. ■ 

■ Cdl,. 

I. 

0 

1.34 

0 

0.340 

5.66 

2.072 

94-44 

12.94 

25.64 

3-285 

45-78 

9.056 

124.42 

14.60 

33.78 

3.706 

91-56 

11.386 

195-42 

18.06 

54.29 

4-583 

183.12 

14.040 

334.60 

25.43 

90.84 

6-454 






Solubility op Iodine in Aqueous Solutions op Chlorides at 25°. 

(Carter and Hoaielna» 1929 .) 


In Aiiueous Solutions of: 

Hydrochloric Acid Potassium Chloride Magnesium Chloride Barium Chloride 


Cm. MoXa. per 1000 


^ HCl 

^2 

8.48 

0.0431 

17.9 

0.0655 

25.1 

0.0793 

31 .5 

0.0951 

65.3 

0.170 

79.5 

0.197 

109.2 

0.252 

141-0 

0.299 


Om. Mola. per 1000 

gin. Mols. H«0 

__ £ _ 




6.15 

0.0349 

12.3 

0.0438 

24.6 

0.0589 

36.3 

0.0711 

48.2 

0.0822 

60.6 

0.0905 

73-9 

0.0975 

86.8 

0.1003 


Om. Mols. per 1000 

gm. Mols. H^O 

_. 

1/2 MgClg 


8.48 

0.0394 

13.0 

0.0465 

26.3 

0.0634 

53-5 

0.0741 

67.5 

0.0750 

96.1 

0.0732 

125.9 

0.0636 

141.3 

0.0573 


Om. Mols. 

per 1000 

gm. Mols. H9O 

~__ 

' l/z Bacig 

^2 

3 - 6)7 

0.0305 

4-89 

0.0318 

12. 1 

0.0426 

24.0 

0.0538 

35-6 

0.0610 

46.9 

0.0660 

57.8 

0.0676 

68.6 

0.0671 


The authos also give results for the solubility of iodine at 25° in 
aqueous solutions of NaBr Na^SO^, Nal * NaNO^ and Nal Na^SO^. 


Solubility op Iodine in Aqueous Solutions of Chlorides at 25°» 

(Herz and Hiebentnal* 1929.) 


In aqueous solutions of: 
Lithium Chloride 


Om. MOls. 

per liter 

sat. ^lutlon 

'' Lici 

'2 ^ 

0.46 

0.00379 

0.96 

0.00503 

1.98 

0.00679 

3.90 

0.00746 

6.43 

0.00596 

12.08 

0.00127 

Magnesium Chloride 

dm. Mols. 

per liter 

sat. solution 

^ 1/2 MgCljj 


0.39 

0.00339 

0.59 

0.00419 

1.49 

0.00620 

3.00 

0.00764 

4.55 

0.00718 

9.72 

0.00148 


Sodium Chloride 


m. Kola, per liter 
sat. solution 


^ NaCl 

^2 " 

0.20 

0.00274 

0.44 

0.00344 

1.23 

0.00511 

2.39 

0.00612 

3-45- 

0.00613 

5.34 

0.00534 

Strontium 

Chloride 

Om. Mols. 

per liter 

sat. solution 

__ 

^ 1/2 srcig 

^2 ^ 

0.46 

0.00371 

0.86 

0.00468 

1.46 

0.00571 

2.37 

0.00665 

4-50 

0.00637 

6.16 

0.00489 


Potassium Chloride 

On. Mols. per liter 


sat. solution 


1c?JI 

— 

0.20 

0.00276 

0.34 

0.00292 

0.64 

0.00389 

1.93 

0.00670 

2.75 

0.00800 

4.85 

0.00756 


Barium Chloride 


Om. Mols. per liter 
sat. solution 


1/2 BaClp 


0.23 

0.00278 

0.52 

0.00388 

0.83 

0.00453 

1 .59 

0.00571 

2.70 

0.00675 

3-35 

0.0067s 
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Solubility of Iodine in Solutions op Various Salts in Water and in 
Solutions op the Same Salts in 0.025 Normal Potassium Iodide at 25°. 

(Y. Klsa and Umancey, 1931 .) 


an. Mola 

. Salt 

Ota. Mola. Ig 

par liter in: 

da. Mols. Salt 

da. Mola. 1 2 

per 11 tar in: 

per 11 tar 


o.Ofesa KI ^ 

par liter 





Solution 

Solution 



Solution 

Solution 

0.0 


0.001332 

0.01362 

0.5 

NaNOj 

0.001238 

0.01280 

0.5 

KCl 

0 . 002.-306 

0.01342 

1-5 


0.001048 

0.01146 

1.0 

M 

0.002821 

0.01308 

3.0 

11 

0.000780 

0.00798 

1.5 

It 

0.00331s 

0.01271 

5.0 

II 

0.000573 

0,00567 

2.0 


0.003753 

0.01250 

7.5 

It 

0.000369 

0.00370 

3»0 

" 

0.004476 

0.01231 

0.5 

LiNO, 

0.001270 

0.01292 

4.0 

II 

0.004890 

0.01219 

1.5 

•1 

0.001187 

0.01202 

0.5 

NaCl 

0.002083 

0.01306 

3-5 

II 

0.001038 

0.01045 

1.5 

II 

0.002960 

0.01196 

5.5 

II 

0.000856 

0.00836 

3*0 


0.003320 

0.00987 

8.7 

II 

0.000564 

0.00586 

5.0 

II 

0.002942 

0.00707 

0.5 

KpSO, 

0.001190 

0.01246 

0.5 

LiCl 

0.002330 

0,01351 

1.0 

II 

0.001034 

0.01126 

1.5 

II 

0.003246 

0.01270 

1.37 

" 

0.000909 

0.01052 

3.5 

II 

0.003876 

0.00971 

0.25 

Na.SO. 

0.001210 

0.01283 

6.0 

II 

0.003275 

0.00655 

0.75 

1 ' 

0.001052 

0.01139 

9.0 

II 

0 .002012 

0.00349 

2.0 

II 

0.000705 

0.00837 

13.0 

N 

0.000301 

0.00136 

3-5 

II 

0.000440 

0.00526 

0.6714 

CaCl 

0.002505 

0.01338 

0.5 

Li,SO, 

0.001127 

0.01224 

1.676 

II 

0.003675 

0.01265 

1.5 

u 

0.000798 

0.01015 

3*35 

II 

0.004382 

0.01080 

3.0 

II 

0.000474 

0.00692 

5.02s 

II 

0.003811 

0.00869 

5.0 

II 

0.000238 

0.00386 

6.714 

n 

0.003136 

0.00671 

0.6855 MglNO-l 

•g 0.001230 

0.1303 

0.6882 MgCl^ 

0.002492 

0.01314 

1.714 

II 

0.001053 

0.01193 

1.72 


0.003595 

0.01240 

3.427 

N 

0.000891 

0.01045 

3.441 

II 

0.003959 

0.01023 

5.135 

II 

0.000674 

0.00874 

5.162 

M 

0.003752 

0.00774 

6.855 


0 .000550 

0.00717 

6.882 


0.002999 

0.00565 

0.5 

Mg SO 

0.001174 

0.01239 

0.5 

BaCl, 

0.002226 

0.01286 

3-0 

It ' 

0 .000600 

0.00742 

1.5 

II 

0,00303s 

0.00941 

5.0 


0.000351 

0.00396 

3.0 

II 

0.003550 

0.00665 

0.5264 Ca(NO ] 

Ig 0.001229 

0.01314 

0.5 

KNO, 

0.001257 

0.01305 

1.316 

” 

0.001097 

0.01234 

1 .0 

II 

0.001161 

0.01277 

2.632 

II 

0.000910 

0.01104 

2.0 

" 

0.001041 

0.01215 

3.948 


0.000736 

0.00967 

3.0 


0.000902 

0.01178 

5.264 


0.000615 

0.00854 





0.25 

Ba(N03), 

0 .001300 

0.01286 





0.50 

•1 

0.001243 

1.01249 


Solubility op Iodine in Aqueous Solutions of Mixtures of Salts at 25®. 

(LaMar and Lawlnsohn, 1934.) 


Gta, Mola. 8alt« par 11 tar 

0.0 H O 5 .0 ) 
2.0 KNO- o.oo2siCI 
1.65 KCl ♦ 0.10 KI 


Or. Mola. 1 2 par 11 tar 

0.001321 
0.002138 
0 .00/4.421 


Results are also given for a number of other mixtures of salts. 
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Solubility op Iodine in Aqueous Solutions of Potassium Iodide at 2 S°. 

(Linhart, 1918 .) 

Mols. KI per looo gms. H2O. o. 4 i 36 0.5954 o. 8 o 65 1.0240 

Mols. J2 » . 0.281 3 0.3538 0.5176 0.7079 

Solubility of Iodine in Very Dilute Aqueous Solutions of Potassium 

Iodide. . 

(Detenninations made with very great care.) 

Results at o®. Results at 25®. Results at 25®. 

(Jones and Hartman, 1915.) (Bray and MacKay, 1910.) (Noyes and Scidenstricker, 1898.) 


Normality 


Gms. I per 

Normality 

Millimols I2 

Normality 

Millimols Tj 

of Aq. 

S of 

100 Gms. 

of Aq. 

per Liter 

of Aq, 

per Liter 

KI Sol. 

Sat. Sol. 

Sat. Sol. 

KI Sol. 

Sat. Sol. 

KI Sol. 

Sat. Sol. 

0.000992 

1,0002 

0.0282 

0 

1-333 

0 

1.342 

0.00200 

1.0004 

0.0409 

o.oor 

1.788 

0.00083 

1.814 

0.00500 

I,0010 

0.0760 

0.002 

2.266 

0.00166 

2.235 

O.OIOOO 

1.0020 

0.1356 

0.005 

3.728 

0.00664 

4,667 

0.01988 

1.0044 

0.2533 

0.010 

6.185 

0.01329 

8.003 

0.0500 

I. 0109 

0.609 

0.020 

11.13 

0.02657 

14-68 

0.09993 

I. 0219 

1.199 

0.050 

25-77 

0.05315 

28.03 




0.100 

51-35 

0.1063 

55-28 


Solubility of Iodine in Aqueous Solutions of Potassium Iodide at 
25® AND Vice Versa. 

(Parsons and Whittemore, 1911.) 


(Time of 

rotation 6 mos. or longer. 

Duplicate determinations at different lengths of time, were made.) 

Sp. Gr. 
Sat. Sol. 

Gms. per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

Sp. Gr. 
Sat. Sol. 

Gms. per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

' KI 

I 

KI 

I 

1.349 

16.03 

18.49 

Iodine 

3.246 

27.92 

66.45 

KI 

1.S16 

19.70 

26.16 

(( 

3.232 

29.71 

62.81 

u 

1.769 

22.88 

36.06 

<( 

2.665 

35.80 

49.61 

it 

I.910 

23.5s 

40,52 

u 

2.539 

38.09 

44.58 

it 

2.403 

24.78 

S3-60 

tt 

2.216 

44.82 

31.01 

tt 

2.904 

25 

63.12 

it 

2.066 

49.04 

23.08 

u 

3.082 

25.18 

66.04 

“ 

1.888 

54-41 

11.63 

tt 

3.316 

26 

68.09 

« +KI 

1-733 

60.39 

0 

tt 


Additional data for this system are given by Bruner, 1898; Hamberger, 1906; 
and Lami, 1908. 

Data for the solubility of iodine in aq. 40% ethyl alcohol and aq. 60% ethyl 
alcohol solutions of potassium iodide at 25®, are given by Parsons and Corliss, 
IQIO. The solid phases were identified in each case ana it was demonstrated 
that no polyiodides of potassium exist in the solid phase or in solution at 25®. 

An extensive series of determinations of the simultaneous solubility of iodine 
and potassium iodide in nitrobenzene and in other organic solvents, as well as 
in mixtures of nitrobenzene and other solvents are given by Dawson and Gawler, 
1902, and Dawson, 1904. The determinations were made to obtain information 
on the formation of polyiodides in solution. The molecular ratio of dissolved 
I2/KI was found to be i or more in all cases. 

A review of the evidence for and against the existance of potassium 
tri iodide is given by Bancroft, Scherer and Gould, 1931. The authors 
verified one of the results (analysis No. 8) of Parsons and Nhittemore, 
1911, of which there appeared some doubt. This was done by adding an 
excess of either iodine, potassium iodide or so-called potassium tri 
iodide to a synthetically prepared solution corresponding to the quad¬ 
ruple point of the system. No change in the composition of the solution 
occurred. From this and other evidence it was concluded that potassium 
tri iodide does not exist at 25®* 

For additional results upon the system I KI see under Potassium 
Iodide. 
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Solubility of Iodinb in Aqueous Solutions of Potassium Iodide at 25°. 

(Relchsteln, Cwencow and Kasarnowsicy, 1933.) 


d ^ of 

CM, Hols. KI 

Ratio I 

d £5of 

CM, MolS. KI 

Ratio I 

sat. sol. 

per liter 

KI 

sat. sol. 

per liter 

KI 

1.008 

0.055 

0.96 

1.776 

2.870 

2.09 

1.025 

0.136 

1 .00 

1.889 

3.281 

2.23 

1.055 

0.273 

1.08 

1.900 

3.315 

2.25 

1.095 

0.541 

1.15 

2.006 

3.647 

2.34 

1 . 2 S 5 

1.052 

1.39 

2.090 

4.024 

2.45 

1.335 

1.330 

1.50 

2.200 

4.376 

2.56 

1.390 

1.551 

1.59 

2.289 

4.710 

2.69 

1.508 

1.985 

1.74 

2.357 

5.030 

2.82 

1.512 

2.001 

1.75 

2.390 

5.160 

2.83 

1.652 

2.448 

1.91 

2.504 

5.630 

2.98 

1.760 

2.809 

2.07 

2 .640 

6.259 

3.17 

The 

mixtures were 

rotated constantly for 

200 hours. 

The saturated 


solutions were analyzed by diluting an unvreighed portion of the filtered 
solution with water and distilling the free iodine into KI solution. 

This was titrated with thio sulfate and the fixed iodine remaining in the 
distilling flask titrated with silver nitrate according to Volhard. The 
I densities of the saturated solutions were measured in a i.scc pycnometer. 
The authors also give results in the form of a diagram showing the effect 
of additions of sugar upon the ratio of Tg/KI at different KI concentra¬ 
tions. The presence of sugar increases the solubility of I at low con¬ 
centrations of KI and diminishes it at high concentrations. 


Equilibrium in the System Iodine, Potassium Iodide and 
Water in the Region of Low Water Concentration at 25®. 
(Orace, I931.) 


The mixtures were initially heated to about 50® and then rotated at 
25° for one month. Both the sat. solution and moist solid phases were 
analyzed. The diagram and the analyses confirm the existance of the two 


polyiodides KI^.H^^O and 

KI.,.H^O. 





Ons. per 

100 RjnSj^ sat. solution 

Solid 

Qms. per 

lOD gpis^ sat. 

solution 

Solid 


KI ' 

^ PBase 


KI 


Phase 

57.83 

32.18 9.96 

KI 

66.6s 

27 .04 

6.38 

KI,.H,0 

61 .97 

30.2s 7.83 


67.34 

26.52 

6.20 

II 

63.40 

29.09 7.45 

ki3.h’o 

68.02 

26.00 

6.00 

" ^ I 

63.88 

28.92 7.16 


65.98 

25 .08 

— 

I 

64.8s 

28.36 6.87 

II 





66.10 

27.26 6.59 

" * KI,. 

.HgO 





The author also gives several experiments upon eQ.uilibrium in the 
non aqueous solvents, tetra chlor ethane and benzene. 



IODINE I 


66i 

Solubility of Iodine in Aqueous Solutions of Potassium Bromide 
AND OF Sodium Bromide at 25°. 

(Bell and Buckley, 1912.) 


In Aq. KBr Solutions. 


In Aq. NaBr Solutions. 


Gms. KBr 

Gm. Atoms 1 

Gms. NaBr 

Gm. Atoms 1 

per Liter. 

per Liter. 

per Liter. 

per Liter. 

60.6 

0.0176 

96.4 

0.0266 

106.9 

0.0278 

187.7 

0.0425 

175-9 

0.0415 

271.8 

0.0538 

229.8 

0.0532 

357-4 

0.0598 

281.9 

0.0628 

422.21 

0.0638 

330-6 

0.0717 

499-1 

0.0648 

377-1 

0.0797 

569-9 

0.0644 

411 

0.0864 

632 

0.0622 

461.7 

0.0948 

679-7 

0.0595 

509.8 

0.1006 

750-5 

0.0551 

567.9 sat. 

0.1094 

756.1 sat. 

0.0550 


Solubility of Iodine in Aqueous Solutions of Sodium Chloride and op 
Sodium Nitrate. (Carter, 1925 .) 


Results for Sodium Chloride 

at 


Results for Sodium Nitrate 


at 


at 


Wt. 

Gm. mo Is. I, 

\Vl. 

Giu. mols. I, 

Wt. 

Gm. mol.4.1, 

per cent 

per 1000 gm. inols. 

per cent 

per 1000 gm.mols. 

per cent 

per 1000 gm. mols. 

NaCl. 

11,0. 

NaNOa. 

H,0. 

NaNOv 

n,o. 

4.5*2 

o.o44o3 

5.89 

0.0222 

1.98 

0.0327 

7‘43 

0.05295 

1 1. 10 

0.0202 

3.48 

o.oSiO 

14.14 

0.06289 

i5.3i 

0.0185 

6.85 

0.0302 

20.31 

0.o6311 

25.67 

0.0145 

15.89 

0.0268 

23,15 

0.06105 

-29.75 

0.0125 

•29.06 

0.020T 

25.95 

0.05790 

35.43 

0.0108 

40.17 

0.0143 



39.83 

0.009 II 

5o. I 

O.OIOO 



44.16 

0.00753 




Solubility of Iodine in Aqueous Sodium Iodide Solutions. 

(Gill, 1913-14.) 


Aqueous Nal solutions were prepared by dissolving the stated amounts of the 
salt in water and diluting to 100 cc. An excess of iodine was added to each of 
these solutions, the mixtures heated to 60° and shaken for several minutes. 
They were then allowed to cool in a thermostat at 25® for four hours. The 
dissolved iodine in weighed amounts of the saturated solCitions was titrated with 
thiosulfate. The densities of the Aq. Nal mixtures, and also of the solutions 
after saturation with iodine were determined. 


Gms. Nal 

dn of 

<^28 of Aq. Nal 

Gms. 1 Dissolved 

per 100 cc. 

Ag. Nal 

after Saturation 

at 25* per too Gms. 

Aq. Solution. 

Solution. 

with I. 

of the Sat. Sol. 

5 

1.0369 

I.0698 

4-99 

10 

1.0720 

I.1415 

9.96 

15 

I.1072 

1.2162 

14-93 

20 

1.1458 

I . 2998 

20.02 


Determinations at other temperatures were made in an apparatus which per¬ 
mitted constant stirring of the solutions at the several temperatures. Results, 
interpolated from the original, are as follows: 



Gms. I Dissolved per 100 Gms. 


Gms, I Dissolved per 100 Gms. 

t®. 

Sat. Solution in Aq. Nal of; 

t". 

Sat. Solution in Aq. Nal of; 


10 Gms. per 

20 Gms. per 


io Gms. per 

20 Gms. per’ 


100 cc. 

100 cc. 


100 cc. 

100 cc. 

10 

8.9 

17.6 

30 

10.3 

20.5 

15 

9-3 

18.3 

40 

10.9 

22 

20 

9.6 

19 

50 

II.7 

23-4 

25 

10 

19.4 

60 

12.6 

24.9 
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SOLOBILITY OP lODINB IN AQOBOUS SODIUM IODIDB ALONB 
AND Containing Sodium Sulfate at 25®. 

(Carter. 1920.) 


Results for: 

Ag. Nal Solutions 


A^. Nal Na^SO^ Solutions 


Oei. Mola. per^lOOO ges. H.O 

A_I_ c. 

Or. Mols. per 1000 gea. H-O 

flta. Mols. Ig 

'' Nal 

'a " 

" Ral 

NagSd^ ^ 

per 1000 gna. HgO 

0.0 

0.001324 

0.000251 

1.698 

0.000413 

0 .00039a 

0.001494 

0.000655 

II 

0.000497 

0.000784 

0.001676 

0.001431 

II 

0.000666 

0.001959 

0.002260 

0.003271 

II 

0.001048 

0.003918 

0.003199 

0.006531 

II 

0.001738 

0.007838 

0.005126 

0.01274 

It 

0.003063 

0.01959 

0.01096 

0.02619 

It 

0.006031 



0.05253 

II 

0.01190 


Solubility of Iodine in Aqueous Solutions of Mono Sodium Phosphate 
AND OF Sodium Sulfate. (Carter, 1925 .) 


Results for NaHv(P 04 )* 
at 25". ' 


at 25", 


Results for NagSOi 


at 35". 



Gm. mols. L 


Gm. rods L 


Gm. mols. I, 

Wt. per ccnl 

per jooo gins. 

Wt. per cent 

per 1000 gms. 

Wt. per cent 

per 1000 gins. 

NaIls(P0,),. 

mots. HjO. 

Na^jSO,. 

mols. 11,0. 

Xa*S0,. 

mols. 11,0. 

7,53 

,0.0194 

5.66 

0.0173 

I .o5 

o.o3i8 

14.40 

O.O161 

8.64 

0.0144 

4-95 

0.0252. 

20.64 

o,oi35 

16.24 

0.00855 

9 -i 3 

0.0202. 

26.4 

O.OIII 

19.66 

0.00656 

14-79 

O.Ol33 

3i.6C 

0.00893 


21.10 

0.00839 

41.06 

0.0043 



25.3i 

0.00585 

45.2() 

0 0018 



33.10 

0.00258 


Solubility of Iodine in Aqueous Salt Solutions at 25 
(McLauchlan, 1903.) 


Salt. 

Gms. Salt 
I)er Liter. 

Gras. Dissolved 

1 per Liter. 

[Salt. 

Gms. Salt, 
per Liter. 

Gms. Dissolved 
1 per Liter. 

NaaSOa 

29.77 

0.160 

NH4CI 

53-4 

0-735 

K,S04 

43-5 

0.238 

NaBr 

103 

3-29 

(Niy^sOi 

33 

0.246 

KBr 

119 

3.801 

NaNOa 

8S 

o .»57 

NHaBr 

98 

4.003 

KNO3 

101.2 

0.266 

NH4C2H3O2 

77.1 

0.440 

NH4NO3 

80 

0-375 

(NH 4 ) 2 CA 

86.9 

0.980 

NaCl 

58.5 

0 -S 7 S 

H3BO3 

SS.8 

0.300 

KCl 

73-6 

0.658 





Solubility of Iodine in Aqueous Ethyl and Normal Propyl Alcohol 
Solutions at 15®. 

(Bruner, 1898.) 


In Aq. Ethyl Alcohol. In Aq. (n.) Propyl Alcohol. 



Gms. I per 
100 cc. 

Vol. % 
C;H«OH 

Gms. I per 
100 cc. 

in Solvent. 

Solution, 

in Solvent. 

Solution. 

10 

0.05 

60 

1.14 

20 

0.06 

70 

2-33 

30 

O.IO 

80 

4.20 

40 

0.26 

90 

7-47 

50 

0.88 

100 

15-67 


Vol, % 

Gms. I per 

Vol. % 

Gms. I per 

dHTOH 
in Solvent. 

100 cc. 
Solution. 

C3H7OH 
in Solvent. 

100 cc. 
Solution. 

10 

0.05 

60 

2.71 

20 

O.II 

70 

4.10 

30 

0.40 

80 

6.05 

40 

0.94 

90 

9.17 

50 

1.64 

100 

14-93 
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Solubility of Iodine in Aqueous Solutions of Ethyl Alcohol at 15“., 

(Schoorl and Regenbogen, 1919.) 

Due to the ready formation of HI, accurate determinations of the solubility 
of iodine in aqueous alcohol can be made best by diluting a solution of iodine in 
absolute alcohol with water, and determining immediately the CgHs OH and iodine 
content of the resulting solution. At concentrations of alcohol less than i8 per 
cent the addition of water does not precipitate iodine from its saturated solution. 

The maximum precipitation of iodine occurs when just enough water is added to 
bring the alcohol concentration to i8 per cent. 

The determiriations were plotted and the following values read from the curve. 


Wt. per cent 

Gins. 1 

Wt. per 100 

Gms. 1 

Wt. per 100 

Gms. I 

CgHsOri 

per 1(H) gms. 

CJisOU 

per 100 gms. 

CsllBOIf 

per 100 gms. 

in aq.-alc. solvent. 

solvehl. 

in aq.-alc. solvenl. 

so Ivon l. 

in aq.-alc. solvent. 

k)lvent. 

0.0 

0.025 

35.0 

0.35 

70.0 

4.3 

5.0 

o.o 33 

4o.o 

0.55 

75.0 

5.6 

10.0 

0,045 

45.0 

0.80 

80.0 

7 -^ 

i 5 .o 

o.oG 

5 o.o 

1.20 

85.0 

9.0 

20.0 

0.08 

55.0 

1.70 

90.0 

II .4 

25.0 

O.II 

60.0 

2.3o 

95.0 

14.8 

3 o.o 

0.20 

65.0 

3 .20 

100.0* 

20.0 


Solubility of Iodine in Aqueous Ethyl Alcohol and in Aqueous Acetic 
Acid Solutions at 25®. 

(McLauchlan, 1903.) 


In Aq. CaHsOH Solutions. In Aq. CHaCOOH Solutions. ^ 


Gms. CjHsOH 
per 100 Gms. 

pms. I 

100 cc. Sat. 

Gms. CHsCOOH 
per 100 Gms. 

Gms. I per 
xoo cc. Sat. 

Solvent. 

Solution. 

Solvent. 

Solution. 

0 

0.034 

0 

0.034 

4-55 

0.039 

20 

0.076 

28.48 

0.172 

39 -S 

0.173 

44.41 

0 - 9 SS 

61.1 

0.510 

72.51 

6.698 

80.7 

1-363 

100 

24.548 

100 

3.162 

Since MeLauchIan's 

value for 

the solubility of 

iodine in water was 


apparantly too lovr, the figure 0.0311 gm. per loocc was substituted and 
used as a basis for calculating the remaining results for the solubility 
of iodine in aqueous alcohol and acetic acid. 


Solubility of Iodine in Ethyl Alcohol Containing 
Only Small Amounts of Water. 

(D«l«pln« and Arqutt, lOEB.) 



Wt. Percent 

dea. I per 


Wt. Percent 

Qua. I per 

t® 

CgHgOH in 

100 eat. 

t® 

CgHgOH in 

100 0Be. aat. 


Solvent 

Solution 


Solvent 

Solution 

IS 

85 

6.50 

24.5 

85 

7.97 

II 

90 

8.50 

II 

90 

10.2 

It 

95 

12.5 

II 

95 

14.8 

II 

99.8 

18.7 

•1 

99.8 

21.0 


Several determinations of the reciprocal solubility of Iodine, Ethyl 
Ether and Water at 20® are given by Nesteroro and Petine, 1931. 

100 gms. Glycerol of d = 1.3326 (= 86^5%) dissolve 0,47 fifw. I at 
” " “ •• d = 1.2645 98.5%) " 0.67 " " " " 

" (Hoira, 1931-1933.) 

100 gms. Glycerol of d^jj = 1.256 dissolve 3.0 gm. 1 at 15-16®. 

(Ossendowski, 1907.) 
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Solubility of Iodine in Aqueous Glycerol Solutions at 25®. 

(Herz and Knoch, 1905.) 

Density of glycerine at 25V4‘’ 1*2555; impurities about 1.5%. 


Wt.% Glycerine 

Millimols I 

Grams I per 

Density of 

in Solvent. 

per 100 cc. Solution. 

100 cc. Solution. 

Solutions at 25°/4**, 

0 

0.24 

0.0304 

0-9979 

715 

0.27 

0.0342 

I .0198 

20.44 

0.38 

0.0482 

I .0471 

31 ss 

0.49 

0.0621 

1.0750 

40-95 

0.69 

0.087s 

1.099s 

48.7 

1.07 

0135 

I.1207 

69.2 

2.20 

0.278 

1.176s 

100.0 

9.70 

1.223 

I.2646 


Equilibrium in thi Systim Iodihi, Pyribinb and V^atir at i8®. 

(Oiataltt, 1934 .) 

The solubility of iodine in pyridine was found to be about 450 gras. I 
per looocc of sat. solution at 18 . From such a solution upon evapora^ 
j tiott, clear yelloM needles separate,but within 2-5 minutes they begin to 
decompose with liberation of iodine. 

In the case of the mixtures of iodine, pyridine and water they were 
agitated about 15 minutes and then filtered through a porus glass disc. 
The clear filtrate and several samples of the mixture of solid and solu- 
lion were analysed. The results when plotted indicate the formation to 
two molecular compounds. 


OM. par 100 

0 M. MC. 

solution 

>2 

w 


3.6 

47.5 

48.9 

1 .0 

33.9 

65.1 

1-5 

24.1 

74.1 

3.7 

9.0 

88.3 

2.0 

8.4 

89.6 

1.1 

6.1 

92.8 


Solid 

PhMt 

II 

I^(C,H,N).6H,0 


Distribution of Iodine between Water and Bromoform, Water and Car¬ 
bon Disulfide, and Water and Carbon Tetrachloride at 25®. 

(Jakowkin, 1895.) 

The original results were plotted on cross-section paper and the following table made from the curves. 
Jakowkin points out that the results of Berthelot and Jungfleisch, 1872, arc incorrect on account of the 
presence of HI. 


Gms. I per Liter 
of H3O Layer 
in Each Case. 


Gms. I per Liter of: 


CHBr, Layer. 

CS. Layer. 

CCI4 Layer. 

0.05 

20 

30 

4 

O.IO 

45 

60 

8.5 

0.15 

71 

91 

13 

0.20 

100 

126 

17 s 

0.25 

130 

160 

22 


A theoretical discussion of the results of Jakowkin is given by Schiikarew (1901). 
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Distribution of Iodine Between Water and Carbon Tetrachloride at 25 ®# 


Results of Linhart, 19,18. Results of Pearce and Eversole, 1924. 


Gm. mols. I, 

per 1000 gms. 

c 

Gms: Ijj per lOOO gms. 

c 

IlaO layer (W). 

C Cli layer (C). 

w‘ 

lIjO layer (W). 

CC1< layer (C). 

w' 

0,000402 

0.022988 

57.2 

0.0745 

3.8990 

52.35 

0.000623 

0.035260 

56.6 

0.1020 

5.3584 

52.53 

0.000724 

0.040828 

56.4 

0.1078 

5.6775 

52.64 

0.000754 

o.o 43 o 2 o 

57.1 

0.1432 

7.5146 

52.49 

0.000907 

o.o 5 i 3 o 4 

56.6 

0.2432 

12.6950 

52.21 


Data for the distribution of iodine between aqueous solutions of barium iodide 
and carbon tetrachloride at 25 ® are given by Pearce and Eversole, 1924* 

Data for the distribution of iodine between aqueous solutions of hydrobromic 
acid and carbon tetrachloride at 3o®, and between aqueous solutions of hydrochloric 
acid and carbon disulfide at 25 ® are given by Ray and Sarkar, 1922. 


Data for the distribution of Iodine between aqueous solutions of 
sodium iodide (0.4933 0.994 mols. per liter) and carbon tetra¬ 

chloride at 25® are given by Carter, 1928. 


Distribution of Iodine (When an Excess is Present) at 20 ® Between : 

(SchiloVv and Lepin, 1922.) 


Water and Chloroform. 

Gms. 1 per 100 cc. saturated q 

HjO layer (W). CH CI3'layer (C). W ’ 

0.0425 2.97 70 


Water and Toluene. 

(Jms. 1 per 100 cc. satur ated ^ 

lIjO layer (W). Toluene layer T. W 

o.o 36 3 . 5 o 97-5 


Distribution of Iodinb Betii^een: 

(Herrero, 1931, 193a, 1936.) 


Vfater and 

Carbon Tetrachloride at 

20® l^fater and 

Carbon Disulfide 

at 

fins. I per liter of: 

£ 

Oia. I per 

J^l ter of: 

£ 

^CCl^ layer (c) 

HjO layer (w)' 

W 

eSp layer (c) 

HgO layer (»»)' 

w 

1.2722 

0.0169 

75.1 

41.3694 

0.06979 

592 

2.0856 

0.0273 

76.2 

60.1506 

0.09999 

602 

3 » 0241 

0.0391 

77.3 

78.6780 

0.12994 

60s 

5.2244 

0.0651 

80.16 

85.657s 

0.14009 

611 

7.6124 

0.0938 

81.1 

98.4744 

0.15862 

620 

9.9587 

0.1199 

83.0 

126.1386 

0.20100 

627 

15.4491 

0.1825 

84.7 

137.5596 

0.21496 

639 




152.7876 

0.23476 

650 


The author found that the solubility of iodine in water is not ap- 
,.jreciably affected by the presence of carbon disulfide. He found 
0.2691 gms. I per liter pure water at i8° and 0.2876 gms. at 20®. 
Practically identical figures were obtained when water sat. with Cfig 
was used instead of pure water. 
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Distribution op Iodinr at 20® Bbtwren: 

(Herrero, 1933.) 


Water and Ethylene Bromide 


Okns. I 

per^llter of: 

c 

'^CHgBr.CHpBr 

HgO 

w 

layer (c) 

layer (w) 


20.1)0 

0.03137 

650 

39.12 

0.05881 

665 

62.46 

0.09149 

683 

92.29 

0.13331 

692 

127,43 

0.18298 

696 


looocc sat. solution of Iodine 
gms. I at 20®. 

icoocc sat. 
gms. I at 20®. 


Water and Trichlor Ethylene 


Oms . 1^)6]^ 11 ter of: c 


'^CClg.CHCl 
layer (c) 

HpO ' 

layer (w) 

w 

2.749 

0.02499 

110 

5.098 

0.04498 

113 

7.748 

0.06623 

117 

10.872 

0.07873 

119 

17.033 

0.14246 

119.6 

22.832 

0.18870 

121 

30.242 

0.24994 

121 


in Ethylene Bromide contain 201.03 


solution of Iodine in Trichlor Ethylene contain 36.78 
(Herrero, 1933.) 


Distribution op Iodik* at 20° Brtwrem: 

(Horrero, 1933.) 

Water and Benzene Water and Nitrobenzene 


CkBS. I per liter of: 

c 

Ckie. 

I pe^^ liter of: 

c 

^Cgh^layer (c) 

layer (w) 

V w 


V ^ 

N 




la7.r (c) 

layer (w) 


12.972 

0.03499 

368 

10.28 

0.05230 

196 

20.432 

0.05498 

371 

14.38 

0.07371 

195 

41.240 

0.10997 

375 

19.00 

0.09593 

198 

56.261 

0.146^1 

385 

23.17 

0.11815 

196 

79.984 

0.20245 

395 

31.06 

0.15762 

196 

90.633 

0.22494 

403 

37.98 

0.19343 

196 

97.226 

0.23869 

407 

44.^4 

0.22532 

196 

105.749 

0.25868 

409 




looocc sat. 

solution of 

Iodine in Benzene contain 119.343 gms. 

I at 20°. 

» V 

n M 

" ” nitrobenzene 

" 56.465 " 

II II N 





(Herrero, 

' 1933 ) 

Distribution of Iodine 

AT Room Temperature Between Aqueous Starch 


Solutions 

AND Chloroform. (Firth and Watson, 1922.) 


Ten cc. of 

a chloroform solution of iodine was 

shaken with 10 cc. 

of the starch 


solution for lo minutes and, after separation of the two layers, the iodine remaining 
in the CH Clj layer was determined by titration with standard thiosulfate solution. 


Gins. I per liter In ihe slardi soliillun conlalnluK' 


Gms. I per liter in the 

4 gms. starch 

2 gms. starch 

i gin. siarch 

0..) gm. starch 

urig^lnel.CIfCla sol. 

per liter. 

per liter. 

per liter. 

per liter. 

0,16204 

0.02534 

0.016176 

0.007687 

0.004434 

0.1267 

0.02281 

0.011406 

0.006335 

0.008794 

0.ii4o3 

0.02154 

O.OIOI35 

0.006335 

0.003167 

0.I0l36 

0.02027 

O.OIOI35 

0.006712 

0.002634 

0.08869 

O.OI90I 

0.009606 

0.006068 

0,002534 

0.07602 

0.01584 

0.008236 

— 

— 


The results show that the amount of iodine withdrawn from the CH CI3 is 
proportional to the concentration of the starch. The authors also give results 
showing the effect of various amounts of KI in the starch solution upon the amount 
of iodine withdrawn from the CH CI3. 
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Distribution of Iodine between Carbon Disulfide and 
Aq. Potassium Oxalate. 

CDawson —Z. physik. Chem. 56, 610, ’06: Dawsca» and McRae — J. Chem. Soc. 81, 1086, *oa.> 


Concentration 

Om«; T rv»r IJfpr of 

Vol. of Solution 

Fraction of I 

of 



which Contains 

Uncombined 

Aq. K2C2O4. 

Aq. Layer. 

CS2 Layerl 

I Mol. I. 

in Solution. 

i.o Equiv. 

2.408 

10.82 

ioS -3 

0-005495 

i.o 

3 SSS 

16.32 

71-37 

0.00561 

1.0 

5.766 

27.91 

43-99 

0.005915 

I.o 

6.861 

34.01 

36.98 

0.006055 

1.2 “ 

3525 

17.07 

71.97 

0.005645 


Distribution of Iodine between Amyl Alcohol and Water and 
BETWEEN Amyl Alcohol and Aqueous Potassium Iodide 
Solutions at 25°. 

(Herz and Fischer — Ber. 37* 4752, ’04.) 

The original results were plotted on cross-section paper, and the 
following tables made from the curves. 


Millimols I per 10 cc 


Millimols I 

per 10 cc. of H2O and of Aq 

. KI Layers. 


Amyl Alcohol Layer 

r 

N 





in Each Case. 

H2O. 

— KI. 

”KI. 

— KI. 

— KI. 

—^KI. 



10 

10 

10 

10 

10 


0 .012 

0-135 

0.160 

0.170 

0 

H 

0 


3-0 

0.014 

0.150 

0.185 

0.200 

0.200 

0.160 

4.0 

0.018 

0.180 

0-235 

0-255 

0.270 

0.240 

5 

0.021 

0-210 

0.280 

0-315 

0.340 

0-315 

6 

0.025 

0.230 

0-330 

0-375 

0.410 

0.390 

7 

0.029 

0.250 

0-375 

0.430 

0.480 

0.470 

8 


0.260 

0.420 

0.490 

0-550 

0-555 

9 


0.270 

0.450 

0-550 

0.620 

0.640 

10 


0.280 

0.470 

0.605 

0.690 

0.720 

12 


. . . 

0.490 

0 

0 

0 

0.830 

0.900 

14 


. . . 

0.510 

0.790 

0.980 

1.200 

20 


... 

0-575 






Gms. I per 100 cc. of H2O and of KI Layers. 


Oms. I per 100 cc. 



A. 




Am^ Alcohol Layer 



2N,,^ 


aN_._ loN_"" 

in Each Case. 

H2O. 

— KI, 

—KI. 

“ KI 

— KI. 

-Ki. 



10 

10 

10 

10 

zo 

3 

0.014 

0.164 

0.20 

0.21 

0.21 

— 

4 

0-016 

0.196 

0.24 

0.26 

0.26 

0.21 

6 

0.026 

0.252 

0.34 

0.38 

0.40 

0-37 

8 

0-033 

0.297 

0.43 

0.49 

0-54 

0.51 

10 

0.040 

0.328 

0.51 

0.61 

0.67 

0.69 

12 


0.341 

0.58 

0-73 

0.81 

0.84 

14 



0.60 

0.83 

0-95 

1.00 

16 



0.63 

0.91 

1.09 

1.20 

18 


. . . 

0.64 




25 



0.71 





The original figures for 5N/10 and loN/io KI solutions give prac¬ 
tically identical curves. 

Results for the distribution of Iodine between N/10 KI solutions on 
the one hand, and mixtures in various proportions of CgHa-l- CS,, 
CaHsCHa-h CS2, CcHo + CeliaCHa, CoHo + light petroleum, CS2 + light 
petroleum, CSj-fCHCla, CHCI3+ CgHa, CCI4 + CSa and CCl^-f CaHaCH* 
on the other hand, are given by Dawson — J. Chem. Soc., 81 , 1086, 'oa. 
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Distribution of Iodine between Water and Immiscible Organic Solvents* 

Results for Water Results for Water Results for Water Results for Water 
+ Carbontetra- 4 - Nitrobenzene + Carbon Disul- -h Chloroform 
chloride at i8°. at l8^ fide at 15°. at 25®. 

(Dawson, 1908.) (Dawson, 1908.) (Dawson, 1902.) (Hcrz & Kur;scr, 1910.) 

Mols. Iodine per Liter. Mob. Iodine per Liter. Gms. Iodine per Liter. Mols. Iodine per L iter. 

' HaO Layer CCULayS £[20 Layer. C^EtNOj Layer. H »0 Layer. CS2 Layer.' H^O Layer. CHCLLayex. 
0.000416 0.0344 0.00019 0.0333 0.0452 27.85 0.00025 0.0338 

0.000535 0.0443 0.00050 0.0854 0.0486 30.09 0.00120 0.1546 

0.00133 0.2275 0.0486 30.31 0.00184 0.2318 

0.00189 0.3328 0.00259 0.3439 

Results for Water Results for Water Results for Water Results for Water 
4- Trichlorethyl- 4 “ Tetrachlor- 4 ~ Tetrachlor- 4 - Pentachlor- 
ene at 25®. ethylene at 25°. ethane at 25®. ethane at 25®, 

(Herz&Rathinann,’i3.) (Herz&Rathmann./ia.) (Herz(|kRathmann,’13.) (Herz & Rathmann,'13.) 
Mob. Iodine per Liter. Mob. Iodine per Liter. Mob Iodine per Liter. Mols. lofiine per Liter. 

' hJo ' CHCl.CCls ' So " CCL.CClj HjO ” C2H2CI4' ' So ‘ CiHCljj' 

Layer. Layer. Layer. Layer. Layer. Layer. Layer. Layer. 

0.00046 0.0543 0.00088 0.0653 O.OOII9 O.IIOI 0.00092 0.0848 

0.00070 0.0778 0.00127 0.0932 0.00145 0.1247 O.00117 0.1067 

O.OOII2 0.1275 0.00172 0.1285 0.00159 0.1479 0.00160 0.1434 

0.00236 0.2672 0.00281 0.2161 0.00217 0.2103 0.00204 0.1963 

Data for the distribution of iodine between water and mixtures of CS 24 ”CCl 4 
at 25° are given by Herz and Kurzer, 1910. 

Data for the distribution of iodine between carbon disulfide and aqueous solu¬ 
tions of each of the following iodides at 25® are given by van Name and Brown, 
I 1917. Cadmium iodide, cadmium potassium iodide, lanthanum iodide, nickel 
iodide, strontium iodide, zinc iodide and zinc potassium iodide. Results for the 
distribution of iodine between carbon tetrachloride and aq. mercuric potassium 
iodide are also given. 

Results for distribution between CS2 and aq. BaT2 sols, are given by Herz and 
Kurzer, 1910. 

Data for the distribution of iodine between carbon disulfide and aqueous solu¬ 
tions of potassium iodide at 15® and at 13.5°, and between carbon disulfide and 
aqueous solutions of hydriodic acid at 13.5®, are given by Dawson, 1901 and 1902. 

Data for the distribution of iodine between carbon tetrachloride and aqueous 
solutions of mercuric bromide and of mercuric chloride at 25® are given by Herz 
and Paul, 1914. 


Distribution of Iodine between Carbon Disulfide and Aq. 
Ethyl Alcohol at 25°. (Osaka, 1903-08.) 


Gms. CaHftOH 

Gms. Iodine per Liter: 

c 

Gms. CaHsOH 

Gms. Iodine per Liter: 


per 100 cc. 
Aq. Alcohol. 

CSaLayer Aq, Alcohol* 
c. Layer c\ 

c* 

per 100 cc. 
Aq. Alcohol. 

CS2 Layer Aq. Alcohol 
c. Layer c\ 

c* 

7.6 

0.072 

35.86 

0.0020 

19,1 

0.330 

97 

0.0034 

7.6 

0.211 

107.79 

0.0020 

22.9 

O.IIS 

23.78 

0.0048 

II.4 

0.077 

32.93 

0,0023 

22.9 

0.418 

89.61 

0.0047 

ir.4 

0.280 

133.22 

0.0021 

26.7 

0.0756 

9.8 

0 0077 

iS -3 

0.075 

25.61 

0.0029 

26.7 

0.495 

65.10 

0.0076 

15-3 

0.315 

115.34 

0.0027 

30.5 

0.0636 

4.90 

0.0130 

19.1 

0.045 

13.42 

0.0034 

30.5 

0 

0 

42.27 

0.0129 


Distribution of Iodine between Ether and Ethylene Glycol. (Landau, 1910.) 
Results at o®. Results at 25®. 


Gms. Iodine per Liter: 

d 

Gms. Iodine per Liter: 


iCMiO 
Layer (a). 

imouh 

Layer (0), 

b* 

■ « 

Layer (a). 

tCHaOH)*' 
Layer (b). 

d 

r 

2.139 

1.449 

1.48 

2.208 

1.449 

1.52 

7.820 

4.347 

1.80 

4.255 

2.541 

1.60 

16.620 

9.486 

I- 7 S 

7-728 

4-347 

1.78 

20.564 

11.68s 

1.76 

16.200 

9.120 

1.78 

31-785 

18.13s 

1-75 

30-322 

17.06.2 

1.78 

79-950 

44.460 

1.80 

78.19s 

44.460 

1.76 



669 


IODINE I 


Distribution of Iodine between Glycerol and Benzene and between 
Glycerol and Carbon Tetrachloridk. 

.(Lanriau, r<no.) 


Results for Glycerol and Benzene. Results for Glycerol and CC14. 



Grams Iodine per Liter: 

ib) 

{a) ' 


Gms. Iodine per Liter: 

(k) 


Glycerol Layer, Benzene Layer. 

(a) (6) 

t". 

(jiycerol Layer. CCI4 Layer. 
ia) (b) 


25° 

0.407 

1.922 

4.72 

25“ 

0.365 

0-565 

I-S 5 

u 

0.676 

4.086 

6.04 

i( 

0.684 

I .224 

1.78 

a 

1,470 

10-212 

6-95 

(C 

I .416 

2.652 

1.87 

(( 

2.622 

20.102 

7.67 

ti 

5.064 

9.888 

1-95 

li 

5.280 

42.458 

8.04 

ii 

7.636 

14.766 

1-93 

4 ^ 

0 

0 

0-459 

2.168 

4.72 

40° 

0.322 

0.575 

1.79 

it 

0.658 

3 - 9 II 

5-94 

ii 

0.690 

1.169 

1.74 

a 

1-584 

11.244 

7.10 

IC 

I .224 

2.772 

1.69 

(C 

3.048 

24.104 

7.91 

ti 

2.832 

6.444 

2.26 

iC 

5-564 

46.960 

8.44 

it 

^ 6.854 

15.410 

2.25 

50° 

0.467 

2.194 

4.70 

50“ 

0.299 

0.653 

2.19 


0.642 

3.864 

6.02 

(C 

0.570 

I .270 

2.23 

it 

1.463 

11.196 

7-65 

tt 

I.5II 

3-457 

2.29 

it 

2.391 

19.872 

8.31 

It 

2.664 

6.468 

2.43 

it 

5-383 

46.782 

8.69 


6.348 

16.008 

2.52 


Distribution of Iodine between Glycerol and Chloroform. 
Results at 25”. Results at 30®. Results at Dif. Temps. 

(Herz & Kurzer, igio.) (Hantzsch & Vagt, 1901.) (Hantzsin & Vagt, 1901.) 


Mofs, Iodine per looo 
Gms. 

c 

Mols. Iodine per Liter; 

c 

t®. 

Mols. I 

per Liter: 

c 

Glycerol 

CHCI3 

c' 

Glycerol 

CHCI3 

c' 


(ilycerol 

CHCl, 

c' 

Layer c. 

Layer i'. 


Layer c. 

Layer c'. 



Layer c. 

Layer r/. 


0.0244 

0.0564 

0.43 

0.00097 

0.00172 

0.056 

0 

0.0119 

0.0177 

0-675 

0.0397 

0.0919 

0.43 

0.00204 

0.00412 

0.495 

20 

0.0084 

0.0213 

0.400 

0.0500 

O.I151 

0.43 

0.00418 

0.00898 

0.465 

40 

0.0077 

0.0221 

0-349 




0.00782 

0.0216 

0.362 

50 

0.0074 

0.0226 

0.330 


Data are also given by the above named investigators for the distribution of 
iodine between aqueous glycerol solutions and chloroform at several temperatures. 


Distribution of Iodine between Glycerol and Ethyl Ether. 

(Hantzsch & Vagt, 1901.) 


Mols. Iodine per Liter: 


V. 

^ _A, 

Glycerol Layer 
(c). 

"'—.— 

Ether Laver 

(c'). 

c 

?' 

0 

0.00566 

0.0270 

0.21 

30 

0.00544 

0.0272 

0.20 

30 

O.OOIQO 

0.0051 

0.20 
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SOLOBILITY OF lODINB IN LIQUID CARBON DiOXIDB. 
(i^inn. Idee.) 



d of 

Esc. density 

Ota. I per 

Gns. I per 



of sac. sol. 

1 Q». Mol. OOp 

100 gns. OOjg 

-*ai 

1 .031(“20®; 

1 1.03l(-a0®) 

0.0103 

0.033a 

-11.4 

0.981(-10 i 

1 0 . 983(-10 ) 

0.0191 

0.0434 

0 

0.927 

0.929 

0.0347 

0.0788 

4-10 

0.858 

0.863 

0.0536 

0.1195 

ao 

0.770 

0.775 

0.0774 

0.1-759 

as 

0.710 

0.730 

0.0915 

0.a079 


Solubility of Iodine in Carbon Disulfide. 

(Arctowski, 1S94.) 


f. 

Gms. I i>er loo 
Gms. Solution. 


Gms. I per 100 
Gms. Solution. 

t“. 

iGms. I per 100 
Gms. Solution. 

— 100 

0.32 

0 

7.89 

30 

19.26 

- 80 

0.51 

10 

10.51 

36 

22.67 

- 63 

1.26 

IS 

12-35 

40 

25.22 

— 20 

4,14 

20 

14.62 

42 

26.75 

— 10 

5-52 

25 

16.92 




Solubility of Iodine in 

Several Solvents 

AT 25®. 



(Herz and Rathmann, 1913.) 




Iodine per Liter of 


Iodine per Liter of 

Solvent. 

Sat. Sol. 

Solvent. 

Sut. Sol. 


‘ Mols. 

Gms. 


' Mols. 

Urns. 

Chloroform 

0.352 

44.68 

Trichlorethylene 

0.312 

39.61 

Carbon Tetrachloride 

0.237 

30.08 

Tetrachlorethane 

0.244 

30.97 

Tetrachlorethylene 

0.241 

30.59 

Pentachlorethane 

0. 272 

34-53 


Solubility of Iodine in Sbveral Solvents. 

(Margosches, Hinner and Friedmann, 1924 .) 


CVts. I per^lOOcc sac, solution In; 


tO 

^ Carbon 

Chloro- 

Methylene 

-✓V.- 

Tetra chioro 

Trl chioro 

D1 chlor ^ 


Tetrachloride 

form 

Chloride 

Ethylene 

Ethylene 

Ethylene 


CCl^ 


CH,Ol^ 

CClj,.CClp 

CHCl.CClg 

CHpCClp 

11 

1 .77 

2 .84 

3.68 

1.87 

2.48 

2.99 

15 

2.05 

3.26 

4.22 

2.10 

2.80 

3.38 

18 

2.25 

3.54 

4.65 

2.32 

3.05 

3.72 

21 

2.51 

3.95 

$.13 

2.59 

3.41 

4.13 

25 

2.91 

4.52 

S .86 

3 .06 

3.96 

4.76 


Clns. I per 100 cc aat. soluclon in: 


t° 


Pentachloro 

Acetylene 

Chioro Ethylene 

Ethylene 

Ethylldene 



Ethane 

Tetra Chloride 

Chloride 

Chloride 

Chloride 



CHClj,. CClg 

CHClj,.CHClg 

CHjj.CHCl 

CHj^Cl.CHpCl 

CH^.CHClg 

11 


2.02 

2.71 

3.72 

4.59 

3.00 

15 


2.31 

3.01 

4.15 

5.11 

3.2s 

18 


2-50 

3.22 

4.50 

5-59 

3*49 

21 


2.80 

3.61 

4.91 

6.13 

3*92 

25 


3.09 

4. 10 

5-47 

6.87 

4.39 
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Solubility of Iodine in Several Solvents. 


Gtos. Iodine per 


Solvent 

Ponnula 


100 ^9. 

sat. sol. 

100 cc 

sac. sol. 

Aiitnorlcy 

Acetic Acid 

CAipiOW 

20 

1.727 

— 

(Antlers, 1933.) 

ffl S0 


30 

2.706 

— 

It tt 

" "Kthyl Ester 

CII_C 00 C. 1 L 

8 

11. 1 

— 

(Knott1932,) 

ti 11 It It 

'^11 ^ ^ 

11 

12.39 

— 

t( ff 

n 11 It II 

It 

30 

16.1s 

— 

n IE 

Carbon Disulfide 

clf. 

25 

— 

23,0 

(Jakowkin, 1895 

Carbon Tetrachloride 

0 


1.04 

(Groh, 1927-) 

ti It 

II * 

11.5 

— 

1.83 

U II 

It It 

It 

25 

— 

3.03 

(Jakov^kin, 1895 

Tetra chlor ethane 

CKCl..CfICL 

25 

— 

4.16 

(Grace, 1931.! 

Bromoforn 

CIlBrg 

5.6 

3.22 


(Amadori, 1922 .1 


It 

25 

6.6 

— 

(Turner and English 
1914* 

•* 

It 

25 

— 

18.96 

(Jakowkin, 1895.) 

Benzene 


25 

— 

13. 

(Grace, 1931.) 

II 

It 

20 

8.15 

— 

(Anders, 1933.) 

It 

" 

30 

11.64 

— 

II It 

Nitrobenzene 


16-17 

— 

5.06 

(Dawson and Gawler, 
1902 

Toluene 

Cb'IsCII, 

25 


3.56 

(Schilow and Lepin 
1922. 

Hexane CH, 

,(CH,),CH3 

25 

12.2 


(Hildebrand and 
Jenks, 1920.) 

Anhy. Lanolin (m, 

. pt. 46“) 


5.5 

— 

(Klose, 1907.) 


Solubility op Iodine in Carbon Tetrachloride. 

(Jacek, 192(5; Hildobraiitl and JenkSj 1920.) 


Gms, I 


Gms. 1 



(ini';, \ 

t"- per JO') gms. C Cl.,. 

t". per 100 gms. C Cl,. 

f. 

jM'r liin gms. ( 

-24.75- 0.254 

- 16.5. .. . 

o..8)2. 

- 7 • 2.0 .... 

0 . 22,7 


“-24.0 . 0.207 

-14.5- 

0.870 

().oo. . . . 

0 . VHi 


-22.0. 0.2^0 

~1 I.20 . . . 

0.447 

2.. 7 0 . . . . 

o.(rL> 


-I 9-0 . 0.297 

- 9.5 - 

o. 46 () 

0.0. 

o.'yT.l 


-18.5 . 0.819 

- 8 . 5 .... 

0.480 

0.0. 

0 . (juB 

(11.:ui 

-17.0..... 0.827 

-- 8.20... 

o. 49 () 

85.0 . 

2,. (iir; 





5 (> .(j. 

•l-ol: 


Solubility of 

Iodine in 

Carbon Dlsulfide. (Jarck 

1910 . ) 


Gms. I 


(inis. 1 



(;ii:s s 

t". per 100 gms. CS, 

3- ■t"' 

per 100 gms. CS 

t". 

P<T 

1(1(1 ,gms. 

-107. 0.1.>8 

-69.. . 

.,.. 0.520 

- 29. 5 ... 


‘»97 

-- 80. 0.200 

- 5 i... 

.... i.o8() 

-22 .2,"». . 


8 .2 4 ! 

“ 77.0 - 0.842 

-4.5. .. 

- 1 . 861 

-- 1 5 .70 . . 


4.544 

- 71-5 - 0.422 

-8.) . 2 ) 

.... 2 . 007 

. 5 . 


6.788 




0 . 

. . . 

8.882 
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Solubility of Iodine in Chloroform. 

(Below OOy Jacek, 1915 ; above 0*, Grimbert, Malmy and Poirot, 1924 ; Malmy, 1926.) 


Gras. I Gras. I Gras. T 

per 100 gras. per 100 gras. per 100 gras. 

f. CWCla. t“. ClfCla. t". CHCI3. 

.. 0.089 ”9 . 0.856 10 . 1 . 8 o 5 (G. M, and P.> 

- 5 i. 0.128 -5 . 1.054 I 5 . 2.176 » 

-45.5. 0.180 -1. 1-198 (M.) 19. 2.533 )) 

-35.0. 0.243 0. 1.240 20. 2.63o )) 

~ 3 o. 0.372 o. 1.237 (M.) 24. 3.092 » 

-•^5 . 0.404 +0.5... 1.267 (M.) 25 ._ 3.200 ( 3 . 38 *) 

“ 22.25 - 0.514 5 . 0 ... I .483 («i. M. andP.) 3o. 3.836 (M.) 


* Gms. per 100 cc. sat. sol. at 23® ( Schilow and Lepin, 1922.) 


100 gms. chloroform for anasthesia, containing o.oo 5 per cent CjHsOH, dissolve 
2.19 gm. I at i5o. (0. M.and p.> 


Solubility of Iodine in Ethyl Ether. (Jacek, 1915.) 


t". 

Gms. I 
per 101) gm.s. 
(C,IIa), 0 . 

f. 

Gms. I 
per too gms. 

{Cj BTsljO. 


Gms. I 
per 100 gras. 
(Cj HsIjO. 

—108. 

i 5 .10 

— 5 i. 

16.44 

-21. 

20.38 

- 94 . 5 .... 

15.43 

—47 . 

17.08 

-19.5... 

20.80 

— 83 . 20 ... 

15.46 

— 4 o .25 .. 

17.67 

—14.75.. 

21.59 

— 75 . 

15.67 

—34.75... 

18.64 

0.0... 

26.08 

— 63 . 

16.16 

—24.5.... 

19.67 



Solubility of Iodine in Heptane. ( Hildebrand and Jenks, 1920.) 


Gm.s. I Mols. I, 

t"- per 100 gms. sat. sol. per 100 mols. sat. sol. 

o. 0.6176 0.00245 

. 1.702 0.00C786 

85 . ‘^.491 0.00998 

5 o. 4*196 0.01699 


Solubility of Iodine in Benzene, Chloroform, and in Ether, 

(Arctowski — Z. anorg. Chera. ii, 276^ ’95-^96.) 


In Benzene. 

In Chloroform. 

In 

Ether. 

t®. 

Gms. I mr 100 
Gms. Solution. 

t ®. 

Gms. I per 100 


Gms. I per 100 



Gms. Solution. 

V 

Gms. Solution. 

4-7 

8.08 

-49 

CO 

00 

H 

6 

"83 

15-39 

6.6 

8.63 

'-SSi 

0.144 

-90 

14.58 

10. s 

9.60 

— 60 

0.129 

— 108 

15.09 

13-7 

16.3 

10.44 

11.23 

- 69 i 

- 73 i 
+ 10 

0.089 
0.080 
1.76 per 

100 gms. CHCl, 


(Duncan — Pharm. J. Trans. 22# 544, 
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Solubility of Iodine in Acetone and in Benzene. 
Results for Acetone. Results for Benzene. 



(Jacek, 1915.) 



(Hildebrand and Jenks, 

1920.) 


Gms. IperlOOgms. 

Cms. I per 100 gjins. 

Gms.I per lOO gms. 

Muls. I3 per IQO 

t“. 

CH3.CO.CH,. t"- 

CHj.CO.CIIa. t“. 

sat. sol. 

mots. sat. sul. 

-8',... 

2.73 —34... 

. 6.54 

25. 

— 14.09 

0.0480 

-75... 

6.76 —3o... 

. 5.3o 

3o. 

- 16.10 

o.o558 

- 70.5. 

8..83 —22.5. 

. 4.5 

35. 

.... 17.90 

0.0629 

—5.1.73 

. ID. 06 - 18.0. 

4*‘^5 

40 

- 20 . o 5 

0.0716 

—53.0. 

i3.5 —16.0. 

. 3.9 

45. 

.... 22.78 

o.o83:-> 

— 51.0. 

. 12.I — 5.0. 

. 2.66 

5 o 

- 25.01 

0.0953 

—44.5. 

8.6 0.0. 

2 . 56 

54 

64.. 28.26 

0.1081 


. ' 8.6 






Solubility op 

lODINB IN SUVKRAL SOLVENTS. 



(Neglahl, Donnally and Hildebrand, 

1933.) 





Qna. I per 

(te. Hols. I... 

per 


Solvent 

' 100 0B8. sat. 

80I. 100 mola. aat. sol. 

Titanium tetra chloride, TiCl, 

0.1 

1.153 

0.8633 


" 

II II II 

25.0 

2.8 sS 

® 2.150 


n 

II It II 

40 .0 

4 .631 

3.499 



It II 11 

49‘9 

6.S00 

4.939 


Silicon 

tetra chloride, SiCl. 

0.1 

0.2555 

0.1713 


II 

II II It 

25.0 

0.7433 

0.4987 


II 

n It It 

40.0 

1.309 

0.8801 

T 

Ethylene Bromide, CH^Br.CHpBr 

8.0 

6.551 

4.925 

1 

II 

II It 

10.0 

6.850 

5 . i'61 


It 

It It 

15.0 

7.859 

5.937 


II 

II It 

20.0 

9.091 

6.895 


II 

It II 

25.0 

10.32 

7.815 


II 

II II 

35.0 

13.42 

10.28 


II 

11 II 

45‘0 

17.43 

13.51 


II 

II II 

49«6 

19.12 

14 .89 


II 

II II 

60.0 

25.54 

20.24 


II 

II It 

0 

0 

33.30 

26.97 


II 

II II 

75.0 

37.61 

30.85 


II 

11 II 

70.4 

42.40 

35.26 


Iso Octane, CH C (CH,)gCH^CH 





(CH^) 


24.92 

1.302 

0.590 


(2.2.44- 

•tri methyl pentane)” 

35-0 

1 .918. 

0.8711 



In the cases of the titanium and silicon tetracliloride the deter¬ 
minations v^ere made in an atmosphere of nitrogen. 

Solubility of Iodine in Normal Pentane and in Iso Pentane. 

(Jacek; 1926.) 

Results for Normal Pentane. Results for Iso Pentane. 



0 ms. I 


Gms. I 


Gms. I 



Gms. 1 


per 100 gins. 


per 100 giiis. 


pur 100 gm.s. 



per 100 gms. 


cii,(Cir,),crr,. 

t‘. 

CH,{CH,l,Cir,. 

t”. 

(CII,),CHCH,CH,. 

t* 


(CllalsCIICIfjCir, 

-71.25. 

0 

b 

-26.75. 

. 0,160 

-79.25. 

. 0 017 

- 31 

5 . 

. O.II7 

-69.75. 

. 0.021 

-26.0,. 

. 0.I7I 

-(> 6.25 

. 0.018 

-25 

25 

. 0.155 

- 54 . 25 . 

. 0.042 

-i 5 . 25 . 

. 0.297 

- 56.00 

. o.o 33 

-23 

5 . 

. 0.172 

-48.75. 

. 0.057 

- 7.0.. 

. 0.423" 

-49 <>• 

. 0.039 

-21, 

.0. 

. 0.200 

- 45 . 25 . 

. 0.067 

- 5 . 5 .. 

. 0.483 

-42,5. 

. o.o 63 

-10. 

.0. 

. 0.345 

-40.75. 

. 0.078 

0.0.. 

. o. 6 o 5 

-.37 .5 . 

. 0.080 

- 8. 

.0. 

. 0.381 

-34 25 . 

. o.n 3 

b 

+ 

• 1.377 

-36.95 

. 0.089 

- 8. 

,0. 

. 0.375 





- 34.25 

. 0.096 

0. 

0. 

0.56 2 
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I lODIME 


Reciprocal Solubility of Iodine and Sulfur in Benzene 
AND IN Carbon Disulfide at 25®. (Amadori, 1922.) 


Hesiiiis for Benzene. 


Results for Carbon Disulfide. 


Gins, per lOO gms, 

, sal.* sol. 


Gmfs, per 100 gms. sat. sol. 



S. 

Solid Phase. 

I. 

s. 

Solid Pha.se. 

t 5.79 

0.0 

I 

19.14 

0.0 

I 

16.08 

0.40 

» 

19.83 

7.76 

» 

16.28 

1.75 

» 

20.64 

12.83 


16. 4 ‘i 

2.58 

1-hS 

21.45 

27.73 

» 

12.72 

2 . 4 ‘i 

S 

2 ^ . I I 

36-74 

» 

8 . 31 

2.35 

» 

22.64 

40.82 

S-+-1 

0.0 

2.09 

» 

16.08 

39.56 

s 




9 - 4 

37.12 

» 




6.62 

36.42 

» 




0.0 

34:76 

» 


Data for the reciprocal solubility of iodine and sulfur in carbon disulfide at lo® 
and at i 8 ® are given by Mori, 1923. This author also found no evidence of the 
existence of compounds of iodine and sulfur. 


Bromoform simultaneously saturated with iodine and sulfur contains 3.7 gms. I 
and gms. S per 100 gms. sat solution at 3 . 65 ®. (Amadori, 1922.) 


KKCIPROCAL SOldTBILITY OF lODINR AND SULFUR IN CARBON TFTRACHLORl DR. 
(JaKowK-ln ano Archangelsky. 1936.) 


F'iesults at 0® Results at 25® 


tins, per iCOcc 

sat. sol. 

Solid 

fins, per 

100 cc sat. sol. 

Solid 

^ T ^ 

s ' 

Phase 

^ I 

-A---^ 

F'h ise 

1.145 

0.0 

I 

2.905 

0.0 

I 

1.157 

O.SVO 

I + s 

3.083 

1.966 

I + S 

0.8id 

0.596 

s 

2.069 

1.405 

s 

0.0 

0.596 

s 

1.998 

1-394 

s 




0,0 

1.329 

s 


Solubi)it.y results an mixtures of Iodine and Potassium Iodide v/ith 
Chloroform anti with Toluene, i^iven by Poote and Bradley, 1932, show 
that between 0.7® and 25.0° no solid binary atldition product of Iodine 
and Pottissium Iodide exisi.s. With benzene a tternary addition product 
having the composition KI .4I j,.3CgHg was found. 
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SOLUBILITY OF lODINE IN NITROBENZENE SOLUTIONS CONTAINING VARIOUS 

Iodides at Room Temperature. Solutions Sat. with 1 in Each Case. 

(Dawson and Goodson, 1904.) 



Oms. per Liter. 


Gm.s. per 

Liter. 

Iodide* 

Iodide. 

Iodine. 


iodide. 

Iodine. 

Potassium Iodide 

12 

35 

II2.7 

Caesium Iodide* 

48.2 

213 

“ u 

45 

56 

2 Q 5-7 

Caesium Iodide 

223 

858 

ii iC 

1^5 

8 

698.2 

Ammonium Iodide 

69.5 

482 

a li 

155 

2 

943.6 

Ammonium Iodide* 

04-3 

669 

Sodium Iodide 

13 

55 

125 

Aniline Hydriodide 

164 

721 

a n 

57 

7 

393 

Dimethjdaniline Hydriodide 

160 

626 

it 11 

109 

I 

738 

Tetramcthylammonium Iodide 

40 • 3 

266 

<t ti 

228 


1251 

Tetramethylammonium Iodide 

5 r .4 

280 

Rubidium Iodide 

85 

4 

421 

Strontium Iodide 

106.5 

599 

Rubidium Iodide 

217 

5 

1060 

Barium Iodide 

42.2 

237 

Lithium Iodide 

84 

r 

642 

Barium Iodide 

158.5 

809 


• Solvent - 0 nitrotoluene instead of nitrobenzene. 


Similar results are also given for solutions containing KT in adcliiion to the 
other iodide, and one series for the simultaneous solubility of KBr and I in nitro¬ 
benzene. It is considered that the increased solubility is most easily explained 
on the assumption that periodides are formed in solution. 


Solubility ok Iodine in Mixtures ok Solvents at 25®. 

(Mahleu, 1336 .) 

In Ether + Chloroform In Methyl Alcohol + Chloroform 


Oms. fCy,Hy^)pO per 

Cins. I per 100 gras. 

(ins. CHCi,^ per 

Oms. r per 100 ^s. 

100 gjnfl. solvent mixture 

solvent mixture 

too grns. solvent mixture 

solvent mixture 

o.o(= CHCI3) 

2 .01 

o.o(= GHgOH) 

23.35 

25.1 

4.80 

24.1 

17.97 

48.1 

7-34 

SO.3 

12. 7 S 

73.6 

15.03 

74-4 

7.71 

100-0 

23.86 

100.0 

2.11 


Solubility of Iodine in Mixtures op Acetic Acid and Benzene. 

(Anders, 1333 .) 

Results at 0® Results at 20*^ Results at 30° 

Oms. CHjjCOOK Gh>8. I per Qma. CH^COOH > 3 ms. I per flms. CH.j^COOH Ana. I per 

per 100 gma. 100 gms. sat. per 100 grns. 100 gma. sat. per 100 gms. 100 pw. aat. 

solvent raixcsrre solution solvent mixture solution solvent mixture solvent 

21.788 3-892 0.0 8.152 0.0 11.642 

47-961 3*is6 21.516 7-107 21.371 9-745 




I IODINE 676 

Solubility or Iodine in Mixtures of Chloroform and Ethyl Alcohol, 
Chloroform and Normal Propyl Alcohol, Chloroform and Benzene, 
AND Chloroform and Carbon Disulfide at 15°. 

(Bruner, 1898.) 


Vol. % CHCla 


Gms. I Dissolved per 100 cc. of Mi.xturcs of: 

_ _ _ 


in Solvent. 

CHCla+CjHsOH. 

CHCI3+C3H7OII. 

CHClj+C,H,. 

CHClj+CsJ. 

0 

15-67 

14-93 

10.40 

17.63 

10 

9-43 

13.16 

9.84 

15-93 

20 

8.69 

11.20 

8.78 

14.20 

30 

7.80 

8.98 

7-74 

12.16 

40 

7.09 

8.09 

6.96 

10.20 

SO 

6.62 

7.82 

6.20 

9.08 

60 

6.24 

7.09 

5-34 

7.72 

70 

5-77 

6.42 

4.89 

6.42 

80 

5.06 

5-54 

453 

5-27 

90 

4.-34 

4-52 

4.07 

4-32 

100 

3.62 

3.62 

3.62 

3.62 


Solubility of Iodine in Mixtures of Carbon Tetrachloride and Ben¬ 
zene AND in Mixtures of Carbon Tetrachloride and Carbon Disul¬ 
fide AT 15®. (Bruner, 1898.) 


Vol. % CCI4 

Gms. 1 i)cr xoo cc. of Mixture of: 

_:_A. 

Vol. % ecu 

Gms. I per 100 cc. 

of Mixture of: 

in Solvent. 


CCl4+CSj. 

in Solvent. 

'ccu+cjIr. 

CCUfCS.,.' 

0 

10.40 

17.6 

60 

4.90 

5-55 

10 

9-44 

14.44 

70 

4.09 

4 -So 

20 

8-53 

12.33 

80 

3-41 

3-37 

30 

7-77 

10.34 

90 

2.74 

2.60 

40 

6.63 

8.60 

100 

2.06 

2.06 

SO 

5-70 

6.83 





In the case of the above determinations the volume change occurring on mixing 
the solvents w.as neglected. The temperature was not accurately regulated and 
the mixtures not shaken during the saturation. The curves plotted from the 
results are not smooth. 


Solubility of Iodine in Mixtures of Chloroform and Ether at 25°. 

(Marden and Dover, 1916.) 


Gms. CHCU per ioq 

Gms. Iodine per 100 

Gms. CHCI3 per 100 

Gms. Iodine per too Gms. 

Gnis.CHa3-f(QtH6)20. Gms. CHCl3+(QH8)20. 

Gms. CHCl3+CCoHj)20. 

CHCl3-l-(C'2Hi)20. 

0 

3 S-I 

60 

9-^3 

10 

29.6 

70 

7-5 

20 

24.8 

80 

5-73 

30 

20.2 

90 

431 

40 

16.3 

100 

3.10 

50 

12.7 




100 cc. of a mixture of CHCI3 + CS2 (3:1) dissolve 7.39 gms. iodine (t® ?.) 
The addition of S even up to the point of saturation does not affect the amount 
of iodine held in solution. (Olivari, 1908.) 

Diagrammatic results for mixtures of iodine and each of the following com¬ 
pounds are given by Olivari, 1911: CHI3, p CothBro, [CcH4]N2, P CfiH4rN02)2, 
(CeRfiCOiO and CeHsCOOH. 
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IODINE I 


Solubility of Iodine in Mixed Solvents at 16.6° 


Ether ^ 206.3 Ether 4 -20.96 gms. CS2 per liter 202.3 

Carbon Disulfide 178 5 Ether4‘4i.9 “ CS2 “ 217.2 

Ether+3.96 gms. H2O per liter 221 CS2 4-22.5 “ ether 189.3 

“ 4-7-91 gms. H2O “ 235.7 CS2 4-45.1 “ ether “ 201,1 

4 -excess H2O 251.4 Etiiier-i-47.63 CHCI3 i95-2 

4-9.79 gms. CaHsOH 219.i CS2 4-50.06 “ CHCU “ 172.8 

“ 4-19.6 “ “ “ 231,5 Ether4-8o.3 “ CbHs 204.1 

4-29.4 “ “ “ 243.9 Ether4-77.8s “ CH3I “ 220.2 

“ 4-39.2 “ “ 254.4 CS2 4-62.2 “ S 189.4 

One liter sat. solution in ether contains 167.3 gms. I at o®. (StrSmholm, 1903.) 


Solubility of Iodikb in Carbon Tbtrachloriub Containing Othbr Solvents* 

(Oroh. 1927.) 


Result.s for Carbon Tetrachloride containing: 
Methyl Alcohol Ethyl Alcohol 


Propyl Alcohol 


Cta. Mols. per liter 
t° sat. sol. In CCl. 


Gtai. Mols. per liter 
sat. sol. In CCl 

iT^ 


Gta. Mols. per liter 
t° sat. sol. In CCl. 


0 0.192 

0.0524 

0 

0.205 

0.0556 

0 

0 

to 

c 

00 

0.0547 

" 0.411 

0.0601 

It 

0.410 

0.0653 

II 

0.414 

0.0636 

" 0.617 

0.0673 

II 

0.609 

0.0741 

II 

0.622 

0.0721 

” 0,814 

0.0743 

II 

0.808 

0.0829 

H 

0.815 

O-O80O 

" 0.993 

0.0806 

II 

1.0.25 

0.0924 

n 

1.035 

0.0889 

" 1.234 

0.0891 

M 

1.232 

0.1015 

11 

1.307 

0.1001 

" 1.607 

0.1022 

II 

1.621 

0,1193 

II 

1.543 

0.1096 

" 2.032 

0.1168 

II 

2.013 

0.1365 

II 

2.045 

0.1312 

,1.8 0.188 

0.0816 

11.7 

0.201 

0.0849 

11.6 

0.198 

0.083s 

" 0.404 

0.0920 

II 

0 .404 

0.0970 

II 

0.403 

0.0947 

0.596 

0.1006 

II 

0.596 

0.1080 

II 

0.594 

0.1051 

" 1.011 

0.1191 

It 

0.807 

0.1202 

II 

0.805 

0.1163 

” 1.120 

0.1237 


1 .010 

0.1319 

It 

1.005 

0.1267 


Acetic Acid 


Ethyl Ether 


C 3 m. Mols, per liter sat. sol. In CCl. 


On. Mols. per liter sat. sol. in CCl 


L /- 

CH^OOK 


-V ^ / 


If? 

0 

0.0 

0.0450 

0 

0.211 

0.0549 

II 

0.201 

0.04.64 

n 

0.422 

0.0650 

" 

0.395 

0.0477 

II 

0.633 

0.0748 

If 

0.797 

0.0501 

It 

0.844 

0.0853 

II 

0.992 

0.0513 

II 

1.055 

0.0960 

11 

1.148 

0.0522 

II 

1.266 

0.1063 

11.15 

0.204 

0.0715 

11.4 

0.0 

0.0710 

II 

0 .406 

0.0730 

II 

0.196 

0.0815 

II 

0.547 

0.0744 

II 

0.390 

0.0927 

II 

0.897 

0.076s 

II 

0.58s 

0.1037 

II 

1.181 

0.0786 

II 

0.865 

0.1206 




II 

1.171 

0.1399 
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Mutual Solubility op Liquid Iodine and Carbon Tetrachloride, 

(Hildebrand, 19 :^.) 

The determinations were made by the synthetic method but due to the 
opacity of concentrate iodine solutions advantage was taken of the 
difference in density of the two liij[Uid phases for detecting their 
points of separation. 



Wt t 

Mol 

.0 

wt % 

Mol 

c° 

Iodine 

Iodine 

t 

Iodine 

Iodine 

128.8 

44.8 

33.0 

160. s (max.) 


67.0 

155.0 

63.0 

50.8 

160.1 

80.8 

71.8 

15B.1 

67,0 

55.1 

159.9 

81,7 

73.1 

160.6 

76.0 

65.7 

153.5 

86.6 

79o7 


Solubility of Iodine in Arsenic Trichloride. (Sioan and Mallet, 1882.) 

V . o“. 15“- 96*. 

Gms, I per 100 gms. AsCia 8.42 11.88 36.89 


Freezing-Points of Mixtures of Iodine and Iodoform, 
(Vasilev, 1910 .) 

I content of mlxt.ire. I conicnt of mixture. 


t". 

Wt. 0 /u. 

Atom ®/o. 

Solid Phase. 


Wt. 0 / 0. 

Atom 9 0- 

Solid Phase. 

11 4.0.... 

100,0 

100.0 

1 

()(). I (Kutec.). 



J+Gllls 

97.8 ... 

87.84 

95.70 

0 

70-9. 

38.85 

66 33 

GUIs 

94.8.... 

8:). 38 

94.8V. 

» 

7 «-i. 

31.45 

58.76 

)) 

79 

70.22 

H 7 - 9 H 

» 

86.2. 

2.4 .63 

5o. 35 

)) 

73.6.... 

59.41 

8 i.9 (; 

0 

95.8. 

17.63 

39.40 

» 

71.2.... 

5 3 . So 

77 - 9 <'> 

» 


5 .20 

14 ..55 

)) 

6 () 

49 • 08 

74.94 

» 

ii 9-7 . 

0.0 

0.0 

W 


Similar data for iodine -j- naphthalene gave a single eutectic at 650.7 and 
39.43 wt. % 1 . 


Fusion-point data are given for the following mixtures: 


1 + As (Jaeger and Ooornbosch, 1912.) 

I Calp (Olivari, 1908,) 

I ^ Hgig, 

I + In (Thiel and Koelscfi, 1910,) 

I -f- KI (Olivari, 1914; Briggs and Geigle, 1930; Fialkow and 

Kensmenkc, 1936.) 

I Lil (Fialkow and Kensmenko, 1936.) 

I S (Olivari, 1908; Boulouch, 1903; Smith and Carson, 1908.) 
I -f Sb (Jaeger and Doornbo.sch, 1912.) 

I Se (Peilini and Pedrina, 1908.) 

1 4- Sn (Van Klooster, i9i2*”i3: Reinders and Lange, i9i2“^3; 
Vasileu, 1916, 1917») 

1 -f Te (Jaeger and Menke, 1912; Damiens, 1921? 1923*1 
I 4 - T1 (Fialkow and Kensmenko, 1936.) 

I + Each of the following compounds: Aztibenzene, benzoic acid, 
Benzoic anhydride, Dibrom benzene, ^ Dinitrobenzene, Iodoform, 
Tetra methyl ammonium Iodide and Tri methyl phenyl ammonium 
iodide. (Olivari, 1911.) 
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IODINE I 


One liter sat. solution of iodine cyanide in water contains 0.2523 
gm. mols. at 25°. (Yost and Stone, 1933.) 

Distribution op Iodinr Cyanide Between VsfATRR 
AND Carbon Tetrachloride at 25® 

(Yost and SC(Hie» 1933.) 


/Hj, 0 layer (w) 

CCl^ layer (c) ' 

w 

O.O24B0 

0.004460 

0.1793 

0.03312 

0.006007 

0.1814 

0.05144 

0.009441 

0.183s 

0.06697 

0.01239 

0.1850 

0.07960 

O.OI4B2 

0.1862 


CN 


IODINE PENTOXIDE loOg. 

Solubility of Iodine Pentoxide in Sulfuric Acid at 2 i®. 77 . 

(Lain!) and Phillips, 1923.) 

Constant rotation in a thermostat was employed. Equilibrium was reached 
in some cases within one day, but with higher concentrations of sulfuric acid, there 
was a slow decrease from a definite initial solubility. This was studied over a 
period of 55 days and constancy was reached in all cases within 4 o days. 


Per cent 
cone, of 

n,so,. 

^ms Ij O5 

per liter 

Per coni 

Gm.s laOfi 

per liter 

Initial. 

Final. 

11 * SO,. 

^InlllalT^ 

^""^inair 

5 o. 0. 

• 54.79 

54-79 

89.0. 

22 . 1 

l 5 .I 

60.0. 

. 34-68 

: 34.68 

()o. 3 . 

.. 22.7 

14.5 

75.0. 

. u)- 4 H 

19-48 

92.0. 

.. ■^.3.4 

13.5 

78.0. 

. 18.66 

18.66 

96.0. 


11.0 

79-6 . 

19.0 

18.5 

98.0. 

. . ( 22.0) 

9.5 

82.0. 

» 9-9 

18.8 

99-9 . 


3.48 

84.6. 

20.5 

19.3 

102.0*.... 


1.28 

8().o. 

21.0 

17.1 

104.0. 


1.90 

H 7-4 . 

21.5 

i 5.8 

I o(> .0. 

. 

2.67 


* This percentage represents weights of 100 % H,SO, equivalent to 100 gm. of the acid in ques¬ 
tion. The 106.5 % of acid, therefore, contained 29.0 "/o of free SOj. 

INDIUM In 

Solubility of Indium in Mercury. 

(Parka and Moran, 19.77.) 


Qns , Tn per 
IOC 0tta. Tn t Hg 


Ch>. Atoms In per 
100 . ejos. Atoms In iig 


0 

12 . 
25 

37. 

SO 


1.23 

1.27 
1.26 

1.28 
1.31 


2.14 

2.30 

2.18 
2.22 
2.27 


INDIUM lODATE ln(I03)3. 

100 gms. H2O dissolve 0.067 In(103)3 at 20°. 


(Mathers and Schluedcrberg, 1908.) 




















Ir IRIDIUM 680 

INDIUM AiDfnonium SULFATE Iii^(NH^ ) ^,( 80 ^) ^ . 2itHgO 

100 gms. HpO dissolve 200 gms. of the salt at 16° and 400 gms. at 
30°. (Rossler, 187a.) 

IBIDIXTM CHLORIDE IrCU. 

When I gm. iridium as chloride is dissolved in 100 cc. of 10% HCl and shaken 
at 18° with 100 cc. of ether, 0.02 per cent of the metal enters the ethereal layer. 
When 20% HCl is used 5% of the metal enters the ether. When dissolved in i % 
HCl or in water approximately o.oi per cent of the metal enters the ethereal layer. 

(Mylius, 1911.) 

IRIDIUM Potassium CHLORIDE IrK^^Clg 

100 gws. flj^O dissolve 1.25 gms. IrK^Cl^ at 18-20°. 

100 gms. H^O dissolve 9.18 gms. dipdtassium aquo penta chloroiridite, 
IrClglHj, 0 )Kj.'at 19°. (Delepine, 1908.) 

IRIDIUM Ammonium CHLORIDE IrCl4.2NH4Cl. 




Solubility in Water. 

(Rimbach and Korten, 1907.) 



t“. 

Gms. IrCl4.2Nfi4Cl per 100 Gms. 

_A_ 

Gms. IrCl4.2NH4Cl per loo Gms. 

Water. 

Sat. 5 ol. 


Water. 

Sat. Sol. 

14.4 

0.699 

0.694 

52.2 

1.608 

1-583 

26.8 

0.905 

0.899 

61.2 

2.130 

2.068 

39-4 

1.226 

I.I24 

69 -3 

2 .824 

2.746 


AMMONIUM Iridium CLORIDE (NH^alr Gle. 


Solubility in Water. (Archibald and Kcm, 1917 . 



Gms. (?s’n.)jIrCle 


Gms. (NIDsIrClfi 

f. 

per 100 gm.s. H4O. 

t». 

per too gms, H,0. 

0 . 9 . . 

•... o. 556 i 

/^O.O. 

... 1.568.5 

10.0. 

.... 0.7055 

5o.o. 

. I.9664 





•25.0. 

- 1.0910 

60.0... 

. 2.4567 

3o.o. 

. . - . T .oofifi 

Rn.o_ 

.. .. 4.38i5 

Decomposition occurs at higher temperatures. 


Solubility in 

Aqueous Solutions 

OF Ammonium 

Chloride at 20°. 


(Archibald and Kern, 1917.) 


Gni. iiiols. 

Gms. (NH ),IrCI, 

Gm. mols. 

Gms. {Nrr,)jIrCl„ 

MI Cl per liter, per lOO gms. solvent. 

Nn,Cl per liter. 

per 100 gms solvent. 

0.10 

0.1793 

I .00 

0.0064 

0.20 

0.0780 

0 

0 

0.0027 


IRIDIUM Ammonium CHLORIDE Ir(NHjXl^ 

4 c f> 

Solubility op Iridium Ammonium Chloridr in Aqueous 
Solutions op Platinum Ammonium Chloride and Vice Versa at 18°. 

(Ogawa, 1930.) 


Oms. per 100 gas. sac. solution Gkns. per 100 gas. sat. solution 

-- -A , _ 



Pt(NH^)^a^ ^ 



1.086 

0.0 

0.424 

0.364 

1.016 

0.089 

0..2S8 

0.481 

0.902 

0.196 

0.197 

0.594 

0.605 

0.267 

0.105 

0.605 • 

0.524 

0.288 

0.0 
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IRIDIUM Ir 


Solubility of Iridium Ammonium Chlorides in iVatbr at 19®. 

(Deieplne, 19OS.) 

Name of Salt. Formula. 

Ammonium iridium chloride (NH4)2lrCl6 0.77 

Diammonium aquo penta chloro iridite IrCl5(H20)(NH4)2 15.4 

Triammonium hexa chloro iridite IrClti(NH4)3+H20 10.5 
Iridium Sodium chloride IrI^a^Clg.i2Hj>0 


Solubility op Iridium Sodium Chloride in Vater. 

fOgawa, 1930.) 



Ons. lrNaj,Clp 
per 100 gas. H^O 


ftaa. IrNaj>Clg 
per 100 0ts. H^O 


nna. I rNa^i 
per 100 gns. 

IS ■ 

34.46 

40 

96.00 

63 

202.63 


41.39 

45 

123.96 

70 

231.66 

25 

t[C . 11 

51 

155.26 

75 

253.17 

30 

56.17 

55 

169.27 

80 

279.34 

35 

74.03 

60 

191.18 

85 

307.26 


JCRIDIUM DOUBLE SALTS. 


Solubility in Water. 

(Palmaer — Bcr. a3» 3817; 24, 2090, *91.) 


Double Salt. 

Irido Pentamine Bromide 

** Bromonitrate 
Tri Chloride 
« Chloro Bromide 

** Chloro Iodide 

« Chloro Nitrate 

“ Chloro Sulphate 

** ** Nitrate 

Aquo Pentamine Bromide 
“ Chloride 
“ “ “ Nitrate 


Formula. 

Ir(NH,),Br, 

Ir(NH,)^r(NO;^, 

Ir(NHJ,Cl, 

Ir(NH,).ClBr, 

Ir(NH,).ClI, 

Ir(NH,).Cl(NO,), 

Ir(NH,),ClS 04 . 2 Hj 0 

Ir(NH,).(NO,), 

Ir(NH 0 .(OH,)Br, 

Ir(NH,).(OH,)Cl, 

Ir(NH,)»(OH,)(NO 0 , 


t». 

Gms. per too 


Gms. HjQ. 

12.5 

0.284 

18 

5.58 

15 -1 

6.53 

15 

0.47 

15 

0-95 

iS -4 

1.94 

15-0 

0-74 

16 

0.28 


ord. temp, 
ord. temp. 

17 


25.0 

74-7 
10.o 


Cl 


Solubility of Each in Water at 20“ (Benrath, 1924.) 

Gms. cnipd. 
per 10() cc. 

Compound. Formula. IfaO. 

Gms. mols. 
cmpd. per lUcr 
sat. sul. 

Alono quinine hexachlori 

ridate... 

CjoHj.N.Os.HsIrClo 

0.0439 

6.0. 10-^ 

» » 

» brom 

)) ... 


0.0174 

1.7.10-^ 

Di quinine 

» chlor 

» ... 

(C,oH,,N,08),.H,IrCl« 

0.0012 

I.2.I0"5 

IVIoiio cinchonine 

» » 

)) ... 

CtoH^N.O.HJrClu 

0.1263 

1.8.10-3 

» » 

•) brom 

» ... 

C„H„N,O.H,IrBr, 

0.0062 

6.5.10-5 

l>i cinchonine 

)) chlor 

» ... 

{Ci„H„NiO)i.H8lrCl, 

0.0037 

3.5.10-5 

IVlono cinchonidine 

» )) 

» ... 

C«H„N,O.H,IrClc 

0.0277 

3.9.10-4 

» » 

)) brom 

» ... 

C„H„N,O.H,IrBr« 

0.0048 

5.0.10-5 

IDi cinchonidine 

» chlor 

» ... 

(C„Hs4NsO).HJrCl,; 

0.0034 

3.4.10-5 

Strychnine 

» » 

)> ... 

(CjiHsjNjOs)tHjIrCI(i 

0.0045 

.3.10-5 

» 

B brom 

» ... 

(CgiHjsNaOalsHjIrBrg 

o.ooi5 

l.2.10-5 

Hrucine 

» chlor 

)) ... 

(C„H„NsO,),HJrClo 

0.0083 

7.0.lO"® 

») 

» brom 

» ... 

(CaaH^cNsOOuHalrBr^ 

o.ooi5 

1.2.10-5 

ISitron 

» chlor 

» ... 

(C,«H,,N,)8-H,IrCl, 

0.0082 

8.0,10-5 

» 

)> brom 

» ... 

(C,oH,«N,}8.HJrBr« 

0.0086 

1.2.10-5 
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AlO 


KALIUM 

IRIDIUM OXIDE IrOj,.xHj,0 

One liter of crater .sat. with Iridium Oxide contains 0.002 gm. irO 
at 20°. ^ 

One liter of 0.002 B IICl sat. witli Iridium Oxide contains 0.0005 
gra. lOg at 20°. ' (Moser and Hachhofer, 1932.) 

POTASSIUM Kj, 


Solubility of Potassium in Liquip Ammonia. 


Results of Ruff and Geisel, 1906 Results of Johnston and Meyer, 1929 


Mblft. to dissolve 
1 m. K 


Ctas. K dissolved 
per 100 gns. 


-100 4.82 

-50 4.79 

0 4.74 


-50.38 45.56 

-33.5 46.38 

0 49.05 


Solubility of Potassium in Melted KOH. (von Hevesy. 1909.) 
Difficulty was experienced due to the failure of the excess of K to separate com¬ 
pletely from the saturated solution. Time of heating, 50 hours. 


480 

600 

650 

700 


Gms. K per 100 Gms. KOH. 

7.8-8.9 

3 -4 
2 “2.7 
O-S-I-S 


Fusion-point data for mixtures of Potassium and Rubidium are given 
by Goria, 1935.) 

POTASSIUM ALUMINATE K^O.Al20^.3112.0. 


Equilibrium in thk System Potassium Hydroxide, 
Aluminum Hydroxide and I^atrr at 30°. 
(Jucaitis, 1934.) 

The mixtures were shaken for 3 months. 


Ctaa. per 100 >18. 

sac. sol 

solid 

Gkas. per 100 ^s. 

sac. sol. 

Solid 

'V 


Phase 


AlgOj, 

Phase 

30.21 

15.58 

K^0.A1,0,.3H^0 

39.40 

3.01 K 

,0.A1^0,. 

30.87 

12.51 

41.25 

2.20 

'* 

31-65 

10.90 

If 

43.86 

1.73 

II 

32.03 

9.79 

If 

44.74 

1.26 

II 

32.40 

8.62 

It 

45.41 

1.80 

II 

35.67 

4.68 

II 

46.06 

1.25 

It 

38.38 

3.93 

ft 

47.83 

0.92 



POTASSIUM (Dihydrogen) ARSENATE KH2ASO4. 

100 gms. sat. aq. solution contain 15.9 gms. KH2ASO4, or 100 gms. H2O dissolve 
r8;86 gms. at 6 . Sp. Gr. of solution == 1.1134. (Field, 1859.) 

100 cc. sat. aq. solution contain 28.24 gn^s. KH2ASO4 at about 7°. 

(Muthmann and Kunlxe, 1894.) 

100 gms. glycerol {du = 1.256) dissolve 50.1 gms. potassium arsenate at I5“i6®. 

(Ossendowski, 1907.) 
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POTASSIUM AKSENITES K.As^Ot, Kc AS 4 O 9 . istH, 0 . 

Equilibrium in the System Potassium Oxide, Arsenic Trioxide and Water 
AT 25 °. (Schrcinemakcrs aad Dc Baat, 1920 ,) 

For saturation 4 to 6 weeks agitation at 25 ° was employed. 


Gms. per lOO gnis. sat. sol. 


Gms. per iO<) sm*:. 

sill. 'iol. 


AsjOa. 

^ KoO. 

Solid Phase. 


^ K, o 7 ' 

Soli<l Phase. 

2.02 

0.0 

ASa O.t 

48.96 

24.16 


22.63 

5.61 

» 

44.84 

23 .61 

)) 

36 .29 

8.79 

» 

39-49 

23.49 

)> 

41.9.3 

9-69 

» 

33 . 6)0 

24.07 

» 

54.02 

11.62 

» 

24.16 

28.05 


58.11 

13.74 

D,,.. 

20,. 98 

32.93 


53.49 

i 5.24 

» 

22.47 

35.96 

» 

49.58 

17.28 

» 

29.61 

38.32 

)} 

49.-it 

18.61 

» 

23.82 

42.48 

K01l.H,0 

49.02 

20.19 

» 

17.57 

43.52 

» 

49-47 

22.01 

(?) 

ti .53 

44. i 3 

KOH. 2 11,0 

49-65 

23.00 

f?) 

0.0 

45.5 

» 

Di.o = 

K.As, 0 ,= K2 

0(As,03)„ D3.2. 

12 == KgAs^09.i2 HjO 

= (K, 0)3 (As, 03)3.1211,0 


POTASSIUM 

BORATES. 



Solubility of 

Potassium Borates 

IN Water at 30°. 

(Dukelski — Z. 

anorg. Chem. 50, 42, ’06, complete references given.) 

Gms. per 100 Gms. Solution. 

Gms. per 100 Gms. Residue. 

Solid 

■ K20. 

B2O3. ‘ 

■ K20. 

B2O3. 

Phase. 

47-50 




KOH.2H2O 

46.36 

091 

46.13 

9.02 

K20.B203.2iH20 

40.51 

r.25 

41.62 

9.71 

“ 

36.82 

1.80 

39-90 

13-19 

44 

32 -74 

3-51 

37.22 

14.58 

“ 

29.63 

6.98 

35-05 

17.92 


24.84 

17-63 

30.02 

21.70 


23-30 

18.19 

26.84 

31-49 

K2O.2B2Oa.4H2O 

16.21 

13.10 

25.12 

33-18 

“ 

11.78 

9.82 

20.57 

26.43 


9.18 

8.00 

22.38 

31-30 

“ 

6.22 

9 13 

20.87 

31.06 


in 

13-37 

22.21 

36 24 K2O.2B2O3.4H2O + K2O.5B2O3.sH2O 

7.81 

13.28 

17-50 

34.18 


7.71 

13.21 

11.49 

34.81 

K2O.5B2O3.8H2O 

7-63 

13.28 

12.51 

40.52 

“ 

3-42 

7-59 

10.77 

37-35 

“ 

1.80 

4-15 

5-88 

20.00 


0.51 

3-19 

X0.81 

40.89 

“ 

0-33 

4 - 5 ^ 

7.72 

34-21 

K2O.sB2O3.8H2O 4 - B(OH)a 

0.31 

4.46 

3-91 

30.68 

“ 

... 

3 54 



<« 


POTASSIUM MetaBORATE KBO^. 

Fusion-point data for potassium metalioratc + sodium metaboratc and for 
potassium metaborate + potassium metaphosphate are given by van Klooster 
(1910-11). 
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POTASSIUM PerBORATBS, aKBOj.HjO, sKBOa-HjOj. 

Solubility of Each in Water. 

(v. Girsewald and Wolokitin, 1909.) 


Borate. 

% Active 0 in 
Borate. 


Gms. Salt per 100 
Gms. Water. 

2KBO3.H2O 

14-93 

0 

1.25 

Li 

14.93 

IS 

2.50 

2 KB 03 .Hs 0 j 

20.84 

IS 

0.70 


POTASSIUM Di BORATE . 5 Of 6 H^O 

looocc sat. solution of Potassium Diborate in \Vater has a normality 
of 0.9 with respect to K at 0°. A similar solution saturated with 
potassium pentaborate has a normality of 0.07 with respect to K. 
(Rosenheim and Leyser, 1921.) 

POTASSIUM Penta BORATE KgO.sBj^O^.SH^O 

Solubility of Potassium Penta Borate in Water. 

and Andres, 19?C.) 

The pentaborate was prepared by the action of boric acid upon potas¬ 
sium chloride and upon potassium nitrate at temperatures above 100® in 
presence of water vapor. The anhydrous salt hydrates easily in moist 
air. 


t" 

9na. 

KpO.SBjA,3 

Solid 

t® 

(Ins. KjjO.SBjjO^ 

Solid 


per 100 

gms. sai. sol. 

Ph»»e 

per IOC 9ns. sat. 

sol. Phase 

-0. 

0 

53(Eutec) i.54( 1.50) 
1.56 

Ic»+ K, 0 .58,(1.88/) 
KjO .sBjO,. 8 HyO 

75 

76.65 

13.22 

13.62 

K,0.sB,0y8iy) 

5 


1.77 

82.3 

15.5 

II 

18 


2.66(2.75) 

M 

87.15 

17.02 

It 

25 


— (3.41) 

II 

89.8 

18.00 

II 

30 


3.8 

II 

94.8 

19.85 

II 

45 


5.72 

II 

100 

22.3 

II 

57. 

6 

8.45 

II 

101..65 

23.0 

II 

62. 

8 

9.8s 

II 

i02.3^*^«P^) 23.4 

It 

69. 

.0 

11.5 

II 





The authors also found that at about 170® the solid phase is trans¬ 
formed to K«0.5Bp0g.2Hj,0 and above 350® it becomes the anhydrous com-- 
pound—which melts at 780°. 

The values in parentheses in the above table are by Men/.el, 1937.) 

Equilibrium in the System Potassium Tetraborate, Potassium Pentaborate 
Potassium Chloride and ^atrr at 35®. 

(Teeple, 19S9.) 




Gtas. per gae. KpO 

WIT 


Solid 

Phase 


39.0 

37.3 

38.1 

36.8 


21.3 

— 

— 

5.0 

5.9 

— 

— 

3.0 

33.8 

8.0 

6.7 

3.5 


KCl 


K.B.O-.4ILO 

kXJ,,.8 H^0 


KCl ^ .4^ 

KCl K-B.-Oj -.o*i-vj 
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POTASSIUM Fluo BORATE KF^B 


kalium k 


One liter of vrater sat. with Potassium fluoborate at room temperature 
(20°?) contains o.Oii.5 {jm. mols. (deBoer and van Liempt, 1927.) 

100 gms. Hj^O dissolve 0.44 gm. Kr B at 20® and 6.27 gms. at 100®. 
(Stolba, 1889.) 


Equilibrium in thb System Potassium Fluoboratk, 
Potassium Perchlorate and Vatbr at 25°. 

(Ray and Mltra. 19 :m.) 


Otna. per IDO 

^s. sat. sol. Solid 

Oqs. per 100 

gffs. sat. sol. Solid 

y 

KCIO^ 

4 

' Phase 

f KF^B 

KCIO^ 

Phase 

0.574 

0.0 

KF.B 

0.420 

0 .S14 

8KF.B.KC10. 

0.562 

0.213 


0.427 

0.943 

^4 4 

0.569 

0.276 

ti 

0.437 

1 .012 

'• + 2KT^B.KC10^ 

0.589 

0.328 

It 

0.406 

1.077 

2KF^B.KC10^ 

0.588 

0.393 

" ^SKF.B.iCClO. 
SKF^B.KCIO^ 

0.385 

1.16s 

^11 ^ 

0.558 

0.432 

0.337 

1.433 

M 

0.476 

0.549 

II 

0.243 

1.616 

KCIO. 

0.433 

0.684 

" 

0.0 

1.971 

It ^ 


Equilibrium in the System Potassium Fluoboratr 
Potassium Periodate and Water at 35®. 

(Ray and Mltra, 19S5.) 

The results are given only in the form of a triangular diagram from 
which the following approximate values were read. 


xlms. per 100 sat. sol. 

Solid 

Gtas. per too ^a. 

sat. sol. 

Solid 

' KF^B 

KIO^ ' 

Phase 

‘ 

KIO^ ' 

Phase 

0.92 

0.0 

KF^B 

0.60 

0 .48 

KIO, 

0 .91 

0 .2 

II 

0.40 

0.55 

II 

0 .90 

0.4 

" f KIO. 

0.20 

0.68 

II 

0 .80 

0.42 

KIO^ 

0.0 

0.80 

tl 


Equilibrium in the System Potassium Fluoborate 
Potassium Permanganate and Water at 25°. 

(Ray and cnatttrjl, 1938.) 


Qms. per 100 

i^s. sat. 

sol. Solid 

One. per lOO 

01^8. sat. aol. 

Solid 

KF^B 

KMnO^ 

^ Phase 


iCMnO^ 

' Phase 

0.57 

0.0 

KF B 

00 

0 

4.78 

KF B. 6 KMnO 

0.54 

1.12 

II ^ 

0.37 

5 .42 

It ^ 

0.46 

1.58 

If 

0.22 

6.03 

" KMnO 

0.22 

2.07 

" 4 KF.B.6KMnO. 

0.33 

6.32 

KMnO^ 

0.41 

3.19 

KF.B.6KWnO. 

0.28 

6.76 

" 

0.50 

4.08 

n 

0.0 

6.90 

II 


POTASSIUM BKOMIDE KBi. 

Freezing-Points of Aqueous Solutions of Potassium Bromide. 
(Klein and Svanborg, 1920; Rodebush, 1918.) 


t*. 

Gms, KHr per 

11)0 ff. sat. sol. 

t". 

Gms. KBr per 

100 gms. IloO. 

r- 

Gms. KlJr poi 
100 gins. ILO. 

—0.348.. 

. . 1.19 fiv and Si 

—3.19... 

. .. 11.53 

—10.55_ 

. 38.33 

— 0 . 863 .. 

.. 2.975 >) 

—5.61. . 

. .. 20.42 

—10.90 — 

. 39.50 

—1.694.. 

5.95 » 

—6.57.., 

. .. 23.82 

—12.6Euie«.. 

. 45.05 

— 8 . 5 i... 

. 30.87 
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POTASSIUM BROMIDE KBr. 

Solubility in Water. 


(Average curve from results of Meusser — Z. anorg. Chem. 44, 79, ’ 
'84; Ann. chim. phys. h} 2, 526, ’94; de Coppet —/Aid. [ 
Shenstone — Phil. Trans. 175, 23, 


’05; Etard — Compt. rend. 98, 1432, 
5] 30 »a4i 6, ’83; Tilden and 
’84.) 


t^. 

Grams KBr per 

TOO Grams 

t*. 

Grams KBr per 100 Grams 


Solution. 

Water. 


Solution. 

Water. 

- 6-5 

20.0 

25.0 

30 

41.4 

70.6 

- 8.5 

26.5 

35-7 

40 

43 0 

75-5 

-10.s 

29*5 

41.8 

50 

44-5 

80.2 

-ir.5 

31.2 

45-3 

60 

46.1 

85 -5 

— 10 

31.8 

46.7 

70 

47-4 

90.0 

- S 

33-3 

50.0 

80 

48.7 

95 0 

0 

34-9 

S 3 S 

90 

49.8 

99.2 

s 

36.1 

565 

100 

Si.o 

104.0 

10 

37*3 

59 5 

no 

52 -3 

109.5 

15 

38.5 

62.5 

140 

54-7 

120.9 

20 

39-5 

65.2 

I8I 

59-3 

145*6 

25 

40.4 

67.7 





More recent very cnreful determinations 
Bromide in ivater are as follows: 


of the Solubility of Pota-ssium 


Br 


t^ 

d of 

sac. sol* 

Gkns. KBr per 

100 gms. sat. sol. 

-12.3 

fiutec) — 

31.27 

(1) 

0 

1.3237 

35.08 

(3) 

^15 

1.3597 

38.39 

(3) 

20 

1.3701 

39.73 

(2) 

25 

1.3790 

40.65 

(1) 

25 

1.3794 

40.71 

(2) 

2 S 

1.3794 

40.57 

(4) 


t° 

d of 

sat. sol. 

Gbis. KBr per 
ICO 9ns. sac. soi, 

35 

1.3941 

42.58 (3) 

50 


44.85 (1) 

50.21 

1.4160 

44.95 (3) 

75 

— 

48.3 (1) 

91-95 

1.4590 

50.36 {3) 

100 

1.463 

51.2 (1) 

100 

— 

51.29 (5) 


(1) IJering, 1936; (2) 
{4) Scott and Frazier, 


Flottmann, 1928; (3) Scott and 
1927; {5) Bronsted, 1913. 


Durham, 1930; 


The follovring values for the solubility of Potassium Rromide in water 
at temperatures above loo®. determined by the synthetic method,are given 
by Benrath, Gjedebo, Schiffers and Wunderlich, 1937. 


^.0 OnB. KBr per 

100 gms. sat. sol, 


103 

51.5 

167 

57.5 

208 

61.1 


t° 

Gtas. KBr per 


IOC 8Pts. sat. sol. 

232 

63.1 

251 

65.2 

275 

66.7 


t° 

Gtas. KBr per 
100 9DS. sac. sol. 

301 

67.7 

359 

70.7 

421 

73.3 


Solubility of Mixtures of Potassium Bromide and Silver Bromide in Water. 

(Lambort, 1926 .) 

The mixtures .were constantly stirred in a thermostat. 


Gms. pcr .iOOgms. sat. sol. 


t". 



" Solid 

Phase. 

— 13 ... 

. 1.67 

39.87 

AgBr+KBr 

**+" 3 o... 

. 1.636 

39.54 

» 

40... 

. . 24 

40.88 

» 

5 o... 

. 3 .a 5 

43.09 

» 

5 o... 

. 3.12 

42.43 

)> 

60... 

. 4 • ^0 

44.24 



Gms. por 100 gms. sat. sol. 



AgBr. 


■> Solid 

Phase. 

70.,.. 

5.80 

45.48 

AgBr+KBr 

70.... 

. 5.60 

4 5..53 

)) 

80.... 

6.72 

46.91 

» 

90,... 

8.47 

48.15 

» 

90.... 

9.00 

47.98 

» 

100.... 

10.55 

48.66 

» 
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Solubility of Potassium Bromide in Bromine Water at 32^.4 

(Joseph, 1920 .) 

The mixtures were constantly agitated in a thermostat for 24 hours. 


Gms. per 100 gms. HjO 0 ms. per JOO gins. If.jO 


(I of 
sal. sol. 


"'^'Tur. 

f / of 
sat. sol. 

lir. 

■ 1 ®.- — 


1.3917 

0.0 

72.56 

I .4753 

i3 

72 

77.11 

I . 4063 

2 . 40 

73.39 

I ..'3236 

22 

97 

80.13 

I.4070 

3.21 

73.82 

1.5980 

38 

2 1 

84.59 

I.4 I 32 

3.96 

74.07 

2.096 

43o, 

.4 

210.4* 

1.4356 

7.43 

75.02 

2.860 

i47*-<i- 

.0 

279.6* 

1.4633 

I 2.09 

76.43 





* !n these two cases the mixtures were simply left iii bottles for some days at about 28 «, and 
tlie heavv dark liquid filtered through glass wool and analyzed. The densities were taken by 
means of a Westpnal balance. 


Solubility op Potassium Bromidb in Aqueous Solutions 
o-p Hydrobromic Acid at 25*^. 

(Scott and Durham, 1330.) 


0 ms. per 100 0 ns.^aat. solution 


HBr 

KBr 

0.0 

qO .62 

6.88 

30.99 

13*23 

22.69 

18.07 

17*60 


Solubility of Potassium Bromide in Aqueous Solutions of 
Potassium Bromate and Vice Versa. 

(Ouerasslmow, 1334.) 


Qms. per 100 Ckns. per 100 Chns. per 100 


gms. sat. sol. 

Solid 

gms. 

Sdt. sol. 

Solid 

gms. s^t. sol. 

solid 

^KBr KBrO.,^ 


^KBr 

Kdro^^ 


^KBr 

KBrO^ ‘ 


Results at 0° 


Results at qo 

° icon. ) 

Results at 60° (con.) 

35*3‘i 0.0 

KBr 

42. qq 

1.28 

KBr 

10.07 

12.74 

KBrO^ 

35.08 0 .S 7 

If 

42.34 

2.19 

" KRrO 

5 9-52 

12.83 


35.16 0.6s 

" + KBrO, 

35.97 

2.60 

KRrOj 

9.37 

13.14 

II 

0.0 2.96 

KRr03 ^ 

20.8q 

4.32 

II 

4.48 

14*92 

II 



8.50 

7.32 

II 

4.35 

15.58 

ti 

Results at 20 


0.0 

11.70 


3*94 

16.43 

11 

39. q' 0.0 

KBr 




0.0 

18.21 

II 

39.26 1.22 

" KBrO, 

Results at 60 

^0 




22.20 1.85 

KBrOg ^ 




Results at 80® 

11.80 2.73 

II 

46.2 

0.0 

KBr 




0.0 6.43 


45 * 17 

3.70 

”+ KBrO, 

49.72 

0.0 

KBr 



49.93 

3.75 

KRrO^ 

46.5 

5.62 

” 4 KBrO 

Results at 40 

44*56 

3.73 


45*57 

5.60 

KBrO 

43.54 0.0 

KBr 

31.90 

5.71 

ti 

7*45 

20.74 

II 

42.97 0.34 

91 

12.69 

12.09 

II 

0.0 

25*53 
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Br 


Solubility op Potassium Bromide iw Aqueous Solutions 
OF Potassium Bromate and Vice Versa at 25°. 

(Ricci, 1334.) 


d of 

Qms. per loO 

sac. sol. 

Solid 

sac. sol. 

^ KBr 

KBrO, ^ 

Phase 

1.381 

40.62 

0.0 

KBr 

1.389 

40.08 

1.20 


1.392 

40.00 

1.43 


1.328 

34.82 

1.62 

KBrO, 

1.237 

26.05 

2.06 

II 

1. 161 

17.48 

2.73 

fl 

1.089 

7.82 

4.29 

II 

1.05^ 

0.0 

7.533 



Solubility of Potassium Bromide in Aqueous Solutions of 
Potassium Chloride, and of Potassium Chloride in Aqueous 
Solutions of Potassium Bromide, at 25.2®. 

(Touren— Compt. rend. 130, 1252, ’00.) 


KBr in Aq. KCl Solutions. KCl in Aq. KBr Solutions. 


Mols. per Liter. 

Grams per Liter. 

Mols. per Liter. 

Gram.s per Liter. 

KCl. 

KBi*. 

KCl. 

KBr. 

KBr. 

KCL 

KBr. 

KCl. 

0.0 

4.761 

0.0 

567.0 

0.0 

4.18 

0.00 

311-8 

0.67 

4.22 

So.o 

502.5 

0.49 

3-85 

5^-4 

287.2 

0.81 

4-15 

60.4 

494.2 

0.85 

3-58 

TOI .3 

267.1 

1-35 

3 70 

100.7 

440.7 

I- 3 I 

3-19 

156.1 

238.0 

I .48 

3 54 

no.4 

421.6 

1.78 

2.91 

2 II .9 

217.1 

I .61 

3 42 

120.0 

407.2 

2.25 

2.58 

268.0 

192.4 

1.70 

3 34 

126.8 

397-7 

2.69 

2-33 

320.4 

173-8 

2 .46 

2.50 

183 s 

297.7 





3 - 77 S 

0.52s 

281.6 

625-3 





Solubility.OF Potassium 

Bromide in 

Aqueous Solution 

OF Potassium 


Chloride and Vice Versa at 25 

(Foe*, 1897.) 


Grams per Liter 
Solution. 

Milligram Mols, 
per Liter. 

MoL per cent 
KCl in 

Sp.Gr.of 

Solutions. 

Mol. per cent 
K(:i in 

KBr. 

K(';l'. 

KBr. 

K(l. 

Solution. 

Solid Phase. 

558-I 

0.00 

4686.2 

0.0 

0 0 

1-3756 

0.00 

531 -5 

23-44 

4462.7 

3 H -2 

6.16 

1.3700 

0.00 

503-6 

46-57 

4228.5 

624.3 

12.86 

1.3648 

8.23 

454-6 

82.62 

3817.8 

1108.0 

22.49 

1-3544 

15-68 

379-6 

136.6 

3188.1 

1830.7 

36.48 

1.3320 

33-66 

324-8 

166.9 

2727.6 

2237.4 

45.06 

1.3T19 

63'51 

2x8.0 

213.9 

1830.2 

2868 .6 

60.30 

I .2689 

82.29 

140.7 

250.9 

1181.1 

3363-9 

74.01 

1-2455 

88.04 

47-5 

291.7 

398.8 

3911 -4 

85-22 

1.1977 

96.98 

0.0 

3 II -3 

00 

4173-1 

100.00 

1.1756 

100.00 
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Solubility of Potassium Bromide at 25® in: 

Aq. Solutions of KCl and Vice Versa. Aq. Solutions of KI and Vice Versa. 


(Amadori and Pampanini, 1911.) 


(Amadori and Pampanini, 1911.) 

Gms. per 100 Gms. HjO. 


Gms. per 100 Gms. H2O. 

EBr. 

KCL' 


KBr. 

KI. ■ 

68.47 

0 


53*21 

35-92 

62.26 

5-43 


42.32 

66.63 

58.50 

8.46 


34*14 

95-36 

52-45 

12.48 


30.08 

119.52 

45-42 

17.17 


29.62 

119 

38.70 

21.23 


22.15 

127.10 

26.62 

25.88 


21.88 

127.31 

12.94 

31.02 


18.54 

130.61 

0 

36.12 


0 

149.26 

Solubility op Mixtures op Potassium Bromide 

AND Chloride and 

of Mixtures op Potassium Bromide and Iodide in Water. 


(Etard — 

Ann. chim. pbys. [7] 3, 275, ’97.) 

Mixtures of KBr and KCl. 

Mixtures of KBr and KI. 

t®. 

Grams per 100 Gms, Solution. Grams per joo 

Grams Solution, 


KBr. 

KCl. 

KBr. 

KI. 

— 20 

17-5 

10.5 

9.2 

42-5 

0 

21-5 

IO;8 

9.9 

45*3 

10 

23.2 

II .0 

10.2 

46.6 

20 

24-8 

ir .2 

10.5 

47-5 

. 25 

25-5 


10.7 

48.0 

30 

26.3 

II.4 

10.9 

48.6 

40 

28.0 


II .2 

49.6 

60 

30.6 

II.8 

II.9 

51 '3 

80 

33-4 

12.1 

12 .6 

52*7 

100 

35-7 

12.6 

13.2 

53-8 

120 

38.0 

12.9 

14.0 

54-8 

150 

40.6 

13-4 

14.9 

55-5 

Data for the 

reciprocal Salt pair 




(KBrI, -. MgCl,i=? (KCll 



recalcultated 

from the results of Boeke, 1908, and 

Others are given 

by Jatoecke, 1938. 




Solubility of Potassium Bromide in Aqueous 

Solutions op 


Potassium Chlorate and 

Vice Versa at 

25 ^ 



(Ricci, 

1937 .) 


d 

or qms. 

par 100 apa 

sac. sol. 

Solid 

sat. 

sol. / K 3 r 

KC103 ^ 

Phase 

1. 

380 40.63 

0.0 

KBr 

1. 

3S6 40 

.02 

1.42 

” t KC 10 _ 

1.376 39 

.47 

1.42 

KCIO, 

1. 

292 31 

.66 

1.87 

n 

1.216 2/4 

. 20 

2.41 

II 

1 . 

160 16.99 

3.21 

" 

1. 

100 9 

.30 

4.59 

" 

1. 

047 0.0 

7.905 
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Solubility of Potassium Bromide in Aqueous Solutions of 
Potassium Iodatb and Vice Versa at 5°, 25° and 50°. 

(Ricci, 193^.) 


(1 or 

Qns, per 100 

gSPjs. sat. .sol. Solid 

d Of 

ans, per 100 

^s. sat. 

sol. Solid 

sac. SOL 

/ 

KlOg 

' Phase 

sat. sol. 

^ KBr 

KlOg 

^ Phase 

Results at -5° 



Results at 25 

° (con. 

) 

^•333 

36.25 

0,0 

KBr 

1.168 

17.40 

3.26 

KTO^^ 

1.352 

35.71 

1.80 

" ^ KI 0 _ 

1.106 

8.35 

4.53 

" 

1.290 

30.50 

1 . 7-7 

KIO3 

1.071 

0.0 

8.452 


1.208 

22.59 

1.80 






1.136 

14.80 

1.95 

If 

Results at 50 

0 


1.080 

7.58 

2.45 






1.043 

0. 0 

5.186 


— 

44.77 

0.0 

KBr 





— 

43.88 

2.22 

II 

Results at 25 

0 


— 

43.50 

3. 07 

" f KIO. 





— 

38.03 

3.32 

KIO, ' 

1.381 

40.62 

0.0 

KBr 

— 

30.57 

3.87 

M 

1.396 

40.28 

0.98 

II 

— 

23.19 

4.66 

II 

1.407 

39.75 

2. 36 

. K1O3 

— 

15.65 

5.80 

II 

1.341 

34.38 

2.47 

K103 

— 

8.18 

8.16 

II 

1.294 

25.91 

2.73 


— 

0 .0 

13.20 

" 


Solubility of Potassium Bromide in Aqueous Solutions of 
Potassium Nitrate, and op Potassium Nitrate in Aqueous 
Solutions of Potassium Bromide, at 14.5° and at 25.2®. 

(Touren — Compt. rend". 130, 908, ’00.) 


KBr in Aqueous KNO3 Solutions. KNO3 in Aq. KBr Solutions. 


Mols, per Liter. 

Grams 

per Liter. 

Mols. per Liter. 

Grams per Liter. 

KNOs. 

KBr. 

KNO3. 

KBr. 

KBr. 

KNO3. 

‘KBr. 

KNOs. 

Results at 

14.2°. 



Results at 14.20“. 



0.0 

4-332 

00 

515-9 

0.0 

2.228 

0 .0 

225.4 

0.362 

4.156 

36.6 

494.9 

0-356 

2.026 

42.4 

205.0 

0.706 

4-093 

71.4 

487.4 

0.784 

1-835 

93-4 

185-7 

1-235 

3-939 

124.9 

469.1 

I .092 

1-730 

130 .0 

173-0 





1-577 

1-587 

187 .8 

160.6 

Results at 

25.2°. 



2.542 

1.406 

302.7 

142.2 

0.0 

4.761 

0 .0 

566.2 

3 - 53 <^ 

1.308 

421.1 

132-3 

O.I3I 

4.72 

13-3 

561.0 

Results 

at 25.2°. 



0.527 

4.61 

53-3 

549-1 

0.0 

3.217 

0.0 

325-5 

0.721 

4-54 

72.9 

540.8 

0.38 

3.026 

45-3 

306.2 

I .09 

4-475 

no .3 

533-0 

0-93 

2 .689 

no .8 

272 .0 

I -170 

4.44 

iiS .4 

528.8 

1-37 

2.492 

163.1 

252.2 

I .504 

4-375 

152.2 

521.1 

1.208 

2.216 

143-8. 

224.3 





2.87 

1.958 

341.8 

igS . I 





3-55 

1 .807 

422.8 

182.8 


Solubility of Potassium Bromide in Aqueous Solutions of 
Potassium Hydroxide. 

(Ditto — Compt. rend. 124* 30, ’97-) 


Grams per xogo Grams IIsO. Grams per 1000 Grams H2O. 


KOH. 

KBr. ' 

KOH. 

KBr. 

36 -4 

558-4 

277 .6 

248.1 

II3-S 

433-6 

434-7 

137.1 

177.2 

358-1 

579-6 

64.8 

231*1 

281.2 

806.9 

33*4 
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Solubility of Potassium Bromide in Aqueous Solutions of 
Potassium Hydroxide at 20 °. (Bronsted, 1920 a.) 


Gm. mols. 

per liter. 

Gm. mols. 

per liter. 

Gm. mols. j 

)et^ liter. 






““TTii i" " 

7.90 

I .012 

12.19 

0.348 

14.02 

0.246 

9 - 4 i 

0.G93 

12.92 

o. 3 o 6 

14.85 

0.214 

10.95 

11.10 

0. 51 •>. 
0.451 

i 3.84 

0.247 

1 5 .02 

0.210 


Solubility op Mixtures of Potassium Bromide and Ammonium 
Bromide in Water at 25°. 

(Fock — Z. Kryst. Min. 28, 357, ’97.) 


Grams per Liter Solution. 

Mol. per cent in Solution. 

Sp. Gr. of 

Mol. per cent in Solid Pha.se. 

NH^Br. 

KBr. ■ 

NH^Br. 

KBr. 

Solutions. 

NH 4 Br. 

KBr. 

• 0.00 

558-1 

0.0 

100 

1-3756 

0.00 

100 

6.4 

554-2 

1.38 

98.62 

1-3745 

0.26 

99-74 

24.64 

536-5 

5-29 

94.71 

1-3733 

1.27 

9^-73 

51-34 

516,8 

10.77 

89.23 

1-3721 

3.02 

96.98 

152-9 

441.2 

29-63 

70-37 

1.3711 

8.42 

91.58 

262.2 

347-3 

47.84 

52-16 

1-3715 

17.20 

82 .80 

347-6 

262 .3 

61.69 

38-31 

1-3753 

27.98 

72 .02 

381.4 

260.3 

64.03 

35-97 

1-3753 

32-53 

67.47 

417.8 

232.2 

68.61 

31-39 

1-3766 

39-45 

60.55 

432-5 

222 .3 

70.27 

29-73 

1-3777 

variable 

'‘■ariable 

480.8 

179.9 

76.47 

23 -53 

1-3766 

98-.53 

1-47 

577-3 

0.0 

100.0 

0.0 

1 3763 

100.0 

0.00 


Solubility of Potassium Bromidb in Aqueous Solutions 
OP Methyl Alcohol at 25°. 

(AKerlof and Turck, 1935.) 


Oms. CH.^OH per 

Gm. Mols. KBr 

Oms. CHjOH per 

On. Mols. KBr 

100 gms. solvent 

per 1000 gms. 

100 gras, solvent 

per 1000 gms. 

mixture 

aolvent mixture 

mixture 

solvent mixture 

0.0 

5 .784 

80.03 

0.4625 

20 .0 

3.711 

89.79 

0.26 29 

40.B2 

2.180 

94. 76 

0.2049 

59.56 

1.182 

100.0 

0.1805 

72.39 

0.7697 




Solubility of Potassium Bromide in Aqueous Solutions of 
Ethyl Alcohol and of Methyl Alcohol. (Zoitliu, 192 G.) 

The mixtures were agitated frequently by hand during 5 days. The temperatures 
remained constant to i®. 

Results for Methyl Alcohol. Results for Ethyl Alcohol. 

Gm. mols. K Br per liter at Gm. mols. K Drper liter at 


Wt. per cent 
CTIaOH in solvent. 



Wt.per cent 
CgHsOn In solvent. 



25.96 

2.475 

-2.493 

25.07. 

2.3-27 

2.437 

45.13 

1.426 

1.466 

5o.oi 

1.016 

I. I6I 

74.88 

0.411 

0.434 

7.5. o3 

0.2704 

0.2955 

100.00 

0 . 137!) 

0.14-2 

97.03 

“ 

0 . 0114 

100 gms. aq. 5o wt. % ethyl alcohol dissolve 16.4 gms. K Br at 20°. 

(Wrighl, 19 : 
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Solubility of Potassium Bromide in Aqueous Solutions of Methyl 
Alcohol at 25°. 

(Herz and Anders, 1907,) 


Wt.% CHiOH 
in Solvent. 

Gms. KBr per 
100 cc. Sat. Sol. 

of Sat. Sol. 

Wt. % CHaOH 
in Solvent. 

Gms. KBr per 
100 cc. Sat. Sol. 

of Sat. Sol. 

0 

56.0+ 

1-3797 

64 

10-35 

0.9801 

10.6 

46.28 

1.300 

78.1 

5-24 

0.8906 

30.8 

29.98 

1 -IS 9 

98.9 

2.74 

0.8411 

47-1 

19.28 

1.038 

100 

1.69 

0.8047 


The solubility of potassium bromide in methyl alcohol at the critical tem¬ 
perature is given by Centnerszner (1910), as 0.2 gm. KBr per 100 gms. sat solution. 


Solubility of Potassium Bromide in Dilute Aqueous Ethyl Alcohol. 


Results at 0°. 

(.\rmstrong and Eyre, 1910-11.) 

Results at 25®. 

(Armstrong, Eyre, Hussey and Paddison, 1907.) 

t. % C,H,OH 
in Solvent. 

Gms. KBr per 
too Gms. Sat. Sol. 

Wt. % CiHiOH 
in Solvent. 

Gms. KBr per 

100 Gms. Sat. Sol. 

dj|g of Sat. Sol. 

‘ 4 & 

0 

34-92 

0 

40.78 

1.3824 

1.14 

34-35 

1.14 

39-98 

1.3727 

2.25 

32.96 

2.25 

39-54 

1-3634 

4.41 

31-99 

4.41 

38.41 

1-3443 

8.44 

29-43 

12.14 

34-97 

1.2815 



18.73 

30.91 

1.2322 


The System Potassium Bro>jide, Tertiary Butyl 
Alcohol and Water at 30®. 

(Olnnlngs and RDdblna, 1030 .) 

The points on the Dinodal curve of this system were determined by 
observing the appearance or disappearance in a mixture of weighed 
amounts of the other. Conjugated points were 
The points on the binodal curve of this system were determined by 
observing the appearance or disappearance of clouding in a mixture of 
weighed amounts of KBr and one of the liquids, upon addition of a 
weighed amount of the other. Conjugated points were found by deter¬ 
mination of KBr in two liquid phases in contact with each other and 
from these the plait point (p.p.1 was obtained by plotting. 


Qms. 

per 100 

nms. 

per 100 

Qtas. per 

100 

Htois. 

per IQO 

gms. 

i^xture 

gms. 

i^xcure 

gins, mixture 

gms. 

jplxture 

'(CHjljCOH KBr' 

iCHglgCOH 

1*^ kbP 

'(CH,^)gC0h 

KBr^ 

'(CH3) 3C0H K 3 r' 

70 .2 

3.1 

50.3 

6.7 

27.7 

12.6 

11.3 

22.6 

55.7 

4.2 

44*7 

7.8 

25.6 

13-4 

9.2 

25.3 

60.7 

4.8 

42.0 

8 . 7 P.p. 

20.0 

15.7 

7.7 

28.5 

56.9 

5.4 

35-7 

10. 0 

17.0 

17.0 

6.8 

30.4 

53.4 

6.1 

29.7 

11.9 

13.4 

19.8 

6.1 

33.1 
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Solubility of Potassium Bromide in Aqueous Alcohol. 

(Taylor— J. Physic. Ch. i, 724, ’gd-’py.) 


Results at 30°. Results at 40®. 


per cent Alcohol 

Gm.s. KBr per 

TOO Gms. 

Gms. KBr per 

TOO Gms. 

in Solution. 

Sat. Solution. 

Solvent. 

Sat. Solution. 

Solvent. 

0 

41 

62 

71.30 

43-40 

76.65 

5 

38 

98 

67.25 

40.85 

72.70 

10 

36 

33 

63.40 

38-37 

69.00 

20 

31 

09 

56.40 

33-27 

62.30 

30 

25 

98 

5 ° 15 

28.32 

56-45 

40 

21 

24 

44-95 

23.22 

50.46 

50 

16 

27 

38-85 

18.ir 

44-25 

60 

II 

50 

32-50 

13.02 

37-40 

70 

6 

90 

24.70 

7-98 

28.90 

80 

3 

09 

15 95 

3-65 

18.95 

90 

0 

87 

8.80 

1.03 

10.45 


Solubility o? Potassium Bromide at 25® in: 

(Herz and Knoch, 1905.) 


Aqueous Acetone. Aqueous Glycerol. 


cc. Acetone 

Per too cc. Sat. Solution. 

Sp. Gr. 
Solutions. 


KBr per loo cc. Sol. 

Sp. Gr. 
Solutions. 

per 100 cc. 
Solvent. 

Millimols 

KBr. 

Gms. 

KBr. 

Gms. 

H2O. 

Glycerol 
in Solvent. 

Millimols. 

Gms. 

0 

481.3 

57-3 

80.6 

1-3793 

0 

481.3 

57-32 

1-3793 

20 

366.7 

43-67 

69-5 

I.2688 

13-28 

444-3 

52.91 

1-3704 

30 

310 .5 

36.98 

62.97 

1.2118 

25.98 

404 

48.11 

1-3655 

40 

259 

30-85 

S 5 - 6 o 

1-1558 

45-36 

340.5 

40.55 

1-3594 

50 

202.9 

24. 16 

47.60 

1.0918 

54-23 

310.4 

36.98 

1.35S0 

60 

144.9 

17.22 

39-15 

1.0275 

83.84 

219.25 

26.11 

I.3603 

70 

95-3 

11-35 

29.78 

0-9591 

100 

172.65 

20,56 

1.3691 

So 

46.5 

5-54 

20.10 

0.8942 





90 

10. I 

1.20 

10.15 

0.8340 






100 gm. acetone dissolve 0.023 KBr at 25®. 

(Krug and McElroy — J. anal. Chem.tS. 184, 'pa.) 

100 gms. Glycerol of <3?'= i. 2326 (= 86.5 0/0) dissolve 20.69 gms. K Br at20®. 

» » = i. 2645(= 98.5 ®/o) » 17.15 » » 

(Holm, 1921 , 1022 .) 

100 cc. sat .solution of potassium bromide in ethyl urcthan (m. pt. 49®*^) contain 
04887 gms. K Br at 60°. (Siuckgold, ion.) 


The System Pot^issium Bromide Ethylene Glycol 
AND Water at 30®. 

(Trl*t)l«, 1031 .) 


d of 

Oaa , 

per 100 ews.^aat. 

solution 

sat. solution 

^KDr 

CHj^ OHWj^OH 

H^O ^ 

1.3876 

41.58 

0.0 

58.42 

1*3417 

35.82 

12.73 

51.45 

1.2995 

29 .64 

28.29 

42.07 

1.2637 

23.58 

46 .08 

30.34 

1,2338 

18,03 

65.67 

16.30 

1.2131 

13.68 

86.32 

0.0 
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Solubility of Potassium Bromide in Aqueous Solutions of Dtoxane at 25° 

(her?, and Lorentz, 19 ? 9 ,) 


cc Dloxan® 

Gsn. Mol. KBr 

Oms. KBr per 


per loocc solvent 

per liter sat. sol. 

liter sat. solution 


10 

4.20 

SCO 


20 

3*70 

440 


33 

2.90 

345 


Two lifiuid Layers are 

formed between 47 and 

85 vol. percent Dioxane. 

The lower contains 2.1 g^n. wol. KBr per liter 

and the upper 0.03 

gm. 

mol. per liter. 




Solubility op Potassium 

Bromide in Aqueous Solutions of Urethan 

AT 25° 


(Pdiltzsch. 19P0, 19?9.) 



Gta. Mol 8. 

per 1000 gea, HpO 

Solid 



■ kbF-^ 

Phase 


0.0 

5.797 

KBr 


1.1225 

5.616 

It 


7.21s 

4.886 

" 


14.60 

4.421 

•’ + NH.COOCJL 


„ 53*09 

0.0 

NMl^COOCp!^ 



Solubility of Potassium Bromide in Alcohols at 25°. 

(cle Bruyn—Z. physik. Chenni. 10, 783, ’92; Rohland—Z. anors. Chcni. 18, 327, *98.) 

Grams KBr Dissolved by 100 Gms. Alcohol at: 


Alcohol. 


25° (dc B.). 

1.51 Abs. Alcohol 
0.13 


Room Temp. (R.). 

Methyl Alcohol i .92 

Ethyl Alcohol 0.28 (Sp. Gr. 0.81) 

Propyl Alcohol 0.055 

100 gms. methyl alcohol dissolve 2.17 gms. KBr at 25°. (Turner and Bis^ett, 1913.) 
“ ethyl “ 0.142 gm. “ 

“ propyl “ “ -0.035 “ 

amyl “ “ 0.003 “ “ 

Solubility of Potassium Bromide in Methyl Alcohol. 

''Lloyd, Brown, Glynwyn, Bonnell and Jones, 19 J> 0 .) 


t*^ 

Gms. KBr per 

100 gms. CHj^OH 

t° 

Gms. KBr per 
too gras. CH.^OH 

0 

1.82 

30 

2.23 

10 

1.93 

40 

2.37 

IS 

2.00 

50 

2.55 

20 

2. o 3 

60 

2. 74 


SOHIHTLITY OF POTASSIUM BROMIDR IN MeTHYL AlCOUOL, 
Ethyl Alcohol and 33 Butyl Alcohol. 

(Germuth, 1931 .) 


Gms. KBr per iQO gms.solution In: 


t~ 


CgHj.OH 


20 

2.542 

0.453 

0.0112 

30 

2.496 

0.501 

0.013U 

40 

2.440 

0.563 

0.0137 

50 

2.316 

0.568 

0.0148 
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Solubility op Potassium 

Bromide in Water and 

(Larson and Hunc, 1930.) 

IN Several 

Alcohols at 25° - 



d of 

Ona. KBr per 

Solvenc 

Fbraula 

sac. sol. 

100 ®ns, solvenc 

Water 

H,0 

— 

67.75 

Methanol 

CH OH 

0.8025 

2. 1 1 

Ethanol 

CJ.OH 

cn_(cl)_ciLOii 

0.7861 

0.135 

i-Propanol 

0.8010 

0.03IH 

i-Butanol 

0.8058 

0.0132 

2“ Propanol 

CHICIIOBCL 

{djxwcLou 

CHJCl),CH-OH 

CH3CI{j.CHDnCH3 

0.7810 

0.0110 

2-Methyl-i-propanol 

0.7980 

0.0076 

1- Pentanol 

0.8096 

0.0048 

2-Butanol 

0.8022 

0.0044 

Solubility 

OP Potassium Bromide 

IN Acetone. 



(Lannung, 193 ?.) 


d of 

sac. sol. 


Om. Mol. KBr 
per llcer sac. sol. 


Gtos. KBr per 
llcer sac. sol. 


18 

37 


0.792 

0.770 


0.000239 

0.000212 


0 . 03 S 9 

0.0328 


Solubility op Potassium Bromide in Acetone and in Acetone 
Solutions op Several Salts at 25°. 

(Robinson, 19?8.) 


Br 


Added 

Sale 


Qti. Equlv. . G»n. Equlv. KBr Added 

sale.per llcer per llcer sac. sol. Sale 


Om. Equlv. 
sale per llcer 


Om. Rqulv. KBr 
per llcer sac. aoL 


None 

BaRr 

M 


? 


Bal, 

n 


Pure Acetone) 

0.000369 t=.044gm) 

KI 

0.000343 

0.000414 

0.000240 

0.000430 

ft 

0.000877 

0.0004B9 

0.000730 

0.000482 

Nal 

0.001763 

0.000579 

0.001206 

0.000531 

0.000382 

0.000418 

0.000137 

0.000424 

If 

0.000939 

0.000494 

0.000408 

0.000510 

If 

0.001849 

0.000571 

0.001206 

0.000623 

II 

0.003542 

0.00065'’ 

Solubility op 

Potassium Bromide 

IN 

95% Ethyl Alcohol 


Containing Increasing Amounts op Hydrobromic Acid at 25°. 


(Yagoda, 1330.) 


Nonnallcy of HBr 

d of 

Gras. KBr per 

Nonnallcy of HBr 

d of 

Oms. KBr per 

In 35'* Cjjh^OH 

sac. sol. 

too gms, solvenc 

In D.'V* 

sac. sol. 

100 gms. solvenc 

0.0 

0.7997 

0.289 

0.400 

0.839 

0.176 

0.05 

0,805 

0.191 

0.537 

0 . 8 S 3 

0. 186 

0.10 

0.810 

0. 165 

0.800 

0.878 

0.190 

0.204 

0.820 

0.162 

0.954 

0.893 

0.242 


The composition of the homogeneous mixture (plait point) of the system 
composed of*. 

Potassium Bromide tertiary Butyl Alcohol Water at 25° vras found 
by Ginnings, Herring and Webb, 1933, to be^ 

11.5 percent KRr 35.1 percent ter. (CH^lgCOH + 53.4 percent H^P 
The origina) results for the remaining points of the binod8Ll curve are 
not given but only the values of a series of arbitrary constants calcu¬ 
lated from them by means of empirical e'luations. 



K KALIUM 


Br 


696 

Solubility ob Potassium Bromiob in Sbvrral Solvbnts. 


Solvent 

Formic Acid <95%) 
Furfural 

Iso Amyl Alcohol (Cf 

Hydroxylamine 

Hydrazine 

Ammonia (liquid) 


Sulfur Dioxide!liquid) SO. 


Formula 

t® 

Oms. K 3 r per 

100 gns. solvent 

Authority 

HCOOH 

18.5 

23.2 

(Aschan, 1913.) 

.H.OCHO 

UpCHlCH. 

25 

0.12 

(Walden, 1906.) 

)jPH 25 

0.00175 

(Yagoda, 1930.) 

17 “ 18 

44*7 

(de Bruyn, 1892.) 

NH,.mL 

Ca20 

60.0 

(Welsh and .Eroderson, 

^^3 “33*9^ = 0.9098) 40.32 

1915.) 

(Johnson and Kromboltz 

M 

0 

26.87 

1933 - ) 

(Linhard and Stephen, 

.. 

25 

13.50 

1933. 1934.1 

(Hunt, 1932.) 

lid) SOjj 

0 

2.81 

(Jander and Ruppolt, 


1937 -) 

Fusion-poiIjt Data for Mixtures of KRr and Other Salts. 


FCBr ♦ KF 
KBr KCl 

KBr KI 

KRr + NaCl 
KBr ^ KOH 
KBr ♦ KNQj 
KBr ♦ RbCl 
KBr SrBrp 
KBr TlBr 
KBr TINO3 


(Kurnakov^r and Wrzesnewsky, 1912; Ruff and Plato, 1903.) 
(Wrzesnewsky, 1912; Amadori and Pampanini, 1911; Ruff and 
Plato, 1903; Tammann and KringS, 1923.) 

(¥rzesnewsky, 1912; Amadori and Pampanini, 1911; Ruff and 
Plato, 1903.) 

(Ruff and Plato, 1903.) 

(Scarpa, 1915.) 

« fi 

(Tammann and Krinp^, 1923.) 

(Kellner, 1917.) 

(Rostowski, 1929. ) 

ff II 


POTASSIUH lodo OIRROMIDE KIBr,, 


One gm. H^jO dissolves 10^12 KTRr^, at i8®. 

One liter sat. solution of Potassium lodo di bromide in carbon tetra¬ 
chloride, contain 0.0473 gm. mol. (?) KIRr^ at 25°. (Cremer and Duncan, 

1931-) 

POTASSIUM StannoBROMIDES Mono KSnBrs-HoO, Tetra K^SnEi^.H^O. 

Solubility of Mono Potassium Stanno Bromide in Water. 

( Rimbach and Fleck, 1916 .) 

Gms. per lOO jrms, snt. sol. 


t". Ur -f- Su + K — SiiBi'aK Solid Phase. 

0.2* . II. 21 3-88 2.94 KSnBra.HjO-f-SnBrs^HjO 

17. I* . 16.17 6.o5 3.94 » « 

36.3*. 2'4.56 10.84 4*90 )) » 

46.3.. . 3o.83 i5.22 5.09 5i.i4 KSnBra.HsO 

74-6. 40.88 20.24 6.70 67.82 » 

Solubility of Tetra Potassium Stanno Bromide, in Water. 

( Riniback and Fleck, 1916 . ) 

Gms. per 100 gms. sat. sol. 

t“. Br Sn 4- K Solid Phase. 

0.3*. 19.26 1.00 8.77 KvSnBrt.HjO + SnBrvH.O 

16.4* . 28.62 2.33 12.48 » » 

43.3*. 33.38 4-a8 i3.52 » » 

62.1*. 39.43 8.44 13.75 » » 

77.1*. 44-76 12.73 i3.o3 » )) 


* At these temneratures the atomic ratios of the constituents in solution do not corresnond In 
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POTASSIUM BROMATE KBrO^ 

Solubility in Water. 

(Krcmers —Pogg.'Ann. 97 » S, ’s6; Rammelsberg —/Wi. 55, 79, ’42; Pohl — Sitzber. Akad. Wiss 
Wien. 6, soSt *Si-) 



Gms. KBrOa per 

100 Gms. 


Gms. KBrOa per 

100 Gms. 


Water. 

Solution.' 


Water. 

Solution.* 

0 

31 

3*0 

40 

13.2 

II .7 

10 

4.8 

4.6 

50 

17-5 

14.9 

20 

6.9 

6-5 

60 

22.7 

18.5 

25 

8.0 

7-4 

80 

340 

254 

30 

95 

8.7 

100 

500 

33-3 


Sp. Gr. of solution saturated at 19.5® *- 1*05. 

The following more recent determinations are by Ricci, 1934. 


,0 

d of sat. 

Olka. KBro^ per 

_o 

d of sat. 

Gms. KBrOj per 

c 

solution 

100 0aa. aac. sol. 

c 

solution 

100 sns. sat. sol. 

5 

1.024 

3.642 

30 

1.062 

8.785 

10 

1.035 

4.510 

35 

1.074 

10.13 

IS 

1.042 

5.397 

40 

1.083 

11.58 

20 

1.048 

6.460 

45 

— 

13.08 

25 

1.054 

7.533 

50 

— 

14.69 


The following determinations of the solubility of Potassium Bromate 
in Water at temperatures above 100°, made by the synthetic method, are 
given by Benrath, Gjedebo, Schiffers 2uid Wunderlich, 1937. 


t® 

Obs, KBrOg per 

100 0RS. sat. sol. 

t® 

Ctea. KBrO^ per 

100 9>8. sat. sol. 

t® 

Gms. KBrOj per 
100 Bma. sat. sol. 

134 

43.6 

186 

59.9 

265 

77.2 

149 

48.4 

204 

64.2 

279 

81.1 

160 

51.1 

226 

70.6 

297 

83.1 

170 

54.1 

249 

72.6 

312 

86.4 


Equilibrium in the System Potassium Bromate, Potassium 
Chlorate and Water at 25°. 

(Swenson and Pled, 1939.) 


d. of 

nms. 

per 100 

Solid 

Phase 

d. of 

Gms. 

per 100 

Solid 

Phase 

sau 

gms. sat. sol. 

sat. 

cms. 

sat. sol. 

sol. 

' »tBr03 

Kao, ' 

sol. 

' KBrO, 

K0103^ 

1.054 

7.533 

0.0 

KBrO, 

1.072 

4.02 

6.75 

SvS2( 96.0) 

— 

6.46 

2.26 

SSi(0.46) 

1.064 

2.79 

7.08 

" (97.2) 

1.067 

5.75 

4.08 

’• (1.10) 

— 

2.07 

7.26 

" (98.3) 

— 

5.63 

4. 29 

” (2.0) 

1.053 

1.02 

7.60 

” (99.1) 

1.078 

4.945 

6.531 

" ♦ SS2 

1.048 

0.0 

7.895- KCIO3 


551 “ Solid Solution of KClOj, in KBrO with a limit of 3% KC 10 „. 

552 - Solid Solution of KBrO!, in KClOjj with a limit of $% KBrO^j.* 

The figures in parentheses show the percentage of KCIO^ In the solid 

solutions. 


BrO 



K KALIUM 


698 


BrO 


Solubility op Potassium Bromate at 25° in Aqueous Solutions op: 

(Ricci, 1934 .) 


Potassium Chlorifie 


Potassium Iodide 


d or 

Gtas. per 100 

sat. sol. Solid 

d. of 

Qns. per 100 

g^s. sat. sol. Solid 

sat. sol. 

' KBrOg 

KCl 

' Phase 

sat. sol. 

^ KBrOj 

KCl 

~ Phase 

1.054 

7.533 

0.0 

KRrOg 

1.054 

7.533 

0.0 

KRrO^ 

1.058 

4.63 

4.33 

" 

1. 103 

4.54 

8.77 


1.082 

3.24 

9.03 

" 

1.182 

2.96 

18.8s 

II 

1.112 

2.44 

14.45 

II 

1.278 

2.'l7 

28.60 

II 

1.147 

1.97 

19.71 


1.402 

1.63 

38.99 

II 

1. 183 

1.65 

24.87 

It 

1.565 

1.21 

50.06 

II 

1,192 

1.61 

25.89 

+ KBr 

1.707 

0.99 

58.14 

II 

1.187 

1.48 

25.93 

KRr 

1.729 

0.96 

59.20 

" + KI 

1. 179 

0.0 

26.36 


1.718 

0.0 

59.76 

KI 


Potassium 

Nitrate 



Potassium 

Sulfate 


d of 

Otns. per LOO 

sat. sol. Solid 

d of 

Qms. per 100 g^s. sat. sol. Solid 

sat. sol. 


KNO^^ 

' Phase 

sat. sol. 

^ KBrOg 


' Phase 

1.074 

S.61 

5.05 

KBrO, 

1.066 

6.08 

2.67 

KBrO^ 

1. 110 

4.64 

11.10 

II 

1.083 

5.02 

5.44 

II 

1.148 

4.23 

16.98 

II 

1.100 

4.27 

8.20 

II 

1 . 193 

4.00 

23.17 

" 

1.108 

4.00 

9.35 

" 4. K SO 

1.225 

3.90 

27.01 


1.103 

3.40 

9.45 

K,SO/ 

1.211 

2.64 

27.27 

KNO3 

1.094 

1.69 

10. 12 

li ^ 

1.193 

0.0 

27.71 

" 

1.083 

0.0 

10.76 



Solubility of Potassium Bromate in Aqueous Solutions of Various 
Compounds at 25°. 

(Rothmund, 1910.) 


Solvent, o.s Normal 

Aq.SoI.of: 

Gms. 

KBrOa per 
Liter. 

Solvent, 0.5 Normal 
Aq, Sol. of: 

Mols. 
KBrOa per 
Litej. 

Gms. 

KBrOj per 
Liter. 

Water alone 

0.478 

79.84 

Dimethylpyrone 

0.478 

79.84 

Methyl Alcohol 

0.444 

74.16 

Ammonia 

0.445 

74-33 

Ethyl Alcohol 

0.421 

70-33 

Dimethylamine 

0.384 

64.13 

Propyl Alcohol 

0.409 

68.31 

Pyridine 

0.415 

69.31 

Tertiary Amyl Alcohol 

0.383 

63.97 

Piperidine 

0.396 

66.15 

Acetone 

0.425 

70.99 

Urethan 

0.433 

72-33 

Ethyl Ether 

0.395 

65.98 

Formamide 

0.473 

79.02 

Formaldehyde 

0.397 

66.31 

Acetamide 

0.445 

74-33 

Glycol 

0.448 

74.84 

Glycocol 

0.501 

83.68 

Glycerol 

0.451 

75.34 

Acetic Acid 

0.456 

76.17 

Mannitol 

0.451 

75-34 

Phenol 

0.426 

71*15 

Grape Sugar 

0.431 

71.99 

Methylal 

0.405 

67.66 

Urea 

0.477 

79.68 

Methyl Acetate 

0.420 

70.15 
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Solubility op Potassium Bromate in Aqueous Solutions op 
Sodium Nitrate and of Sodium Chloride. 

(Geffcken — Z. physik. Chem. 49, 296, *04.) 


K 


In Sodium Nitrate. 


In Sodium Chloride. 


Grams per Liter. 

Mols. KBrOa 

Grams per Liter. 

MoLs. KBrOs 

NaNOa. 

KBrOa. 

per Liter. 

NaCl. 

KBrOa. 

per Liter. 

0-0 

78.79 

0.4715 

00 

78.79 

0 - 47^5 

42-54 

96.01 

0-5745 

29 25 

82.24 

C.5220 

85.09 

ro8.6 

0.6497 

58 -50 

93 -87 

0.5616 

170.18 

128.3 

0.7680 

II7.0 

100.9 

0.6042 

255-27 

150.9 

0 .9026 

175-5 

104-3 

0.6244 

340-36 

172.3 

I.031 

234.0 

106.9 

0.6400 

TOO gms. liquid Ammonia dissolve 
Boncyk, 1933.) 

POTASSIUM METHIONATE K^fCH . (SO 

0.002 gm. 

3 ^ 2 ? 

KBrOg at 

25°. (Hunt 


BrO 


100 gms. sat. solution of Potassium Kethionate in Water contain 4.46 
s. KjjCCHg (SIg )^] at 25^. (Backer, 1929; Baker and Terpstra, 1929. ) 


POTASSIUM Chlor MRTHIONATE CHCl (SO3 ) 
100 gms. sat. 


y\,2 gms. Kj^tCIICKSO^lg] at 25°. 


solution of Potassium Chlor Methionate in water contain 
(Baker, 1930. ) 

POTASSIUM FORMATE HCOOK. 

Determinations of the freezing-points of aqueous solutions of potassium formate 
made in a Beckmann apparatus, gave the following results. 

t". —2.02. — 10 . 42 . — 15 . 82 . — 17 .:! 9 . 

Gms. HCOOK per 100 gms. sat. sol... 6.71 12.95 18.42 25.o3 26.04 

The solid phase was ice in all cases, ( Siclgwick and Gentle, 1022. 

Solubility of Potassium Formate and of tUe Acid Salt in Water. 


Solid Phase : HCOOK. 

(Groschuff, 1903.) 

Solid Phase : 

: HCOOK.HC 

/- 

Gms. 

Mols. 

"Gdos. HCOOK.- 

Gms. 



HCOOK 

HCOOK 

HCOOH 

HCOOK 


t“. 

per icx> 

per 100 

t®. per 100 

per 100 

t \ 


Gms. 

Mols. 

Gms. 

Gms. 



Solution. 

H2O. 

Solution. 

Solution. 


— 20 

72.8 

57-4 

0 60.4 

39-0 

0 

4- 18 

76.8 

71.0' 

23 69.8 

45-1 

19-5 

50 

80.7 

89.8 

so 79.2 

51.2 

39-3 

90 

86.8 

141.0 

80 90.7 

58.6 

60 

120 

92.0 

247.0 



70 

140 

96.0 

511 



90 

157 

100.0 

00 





Gms. Mols. 
HCOOK HCOOH 
per 100 per i 
Gms. Mol. 
Solution. HCOOK. 


3 * 5-3 

38.2 

40-8 

44.0 

45-9 

52*1 


3.21 
2 .96 
2 .65 
2-33 
2 .16 
1.68 


Sp. Gr. of sat. solution at 18° = 1.573. 


Note. — Since the acid salt is less soluble at ordinary temperatures than the 
neutral salt, it can be precipitated from the solution of the neutral salt by addi¬ 
tion of aqueous formic acid. Proceeding in this way an impure product is ob¬ 
tained, giving solubility values (expressed in HCOOK) as shown in the last three 
columns above. 

Freezing-point data for the system HCOOK HCOOH are given by Kendall 
and Adler, 1921. 
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POTASSIUM ACETATE CII3COOK. 

Determinations the freezing-points of aqueous solutions of potassium acetate 
made in a Beckmann apparatus gave the following results : 

t". ——O.n-). — 12 ,: 52 . — 17 . 02 . 

Gins.GH3COOK per 100gms. sat.sol... 5 .00 7.42 17.04 25.5 

The solid phase was ice in all cases. (Sidgwick and Gentle, 1922.) 

100 gms. aq. 86.5 Vo Glycerol {d = 1.2326) dissolve 77.4 gms. CH3COOK at 20®. 

» » qB.S^/o » (<i = 1.2645) » 00.5 » » 

( Holm, 1921 , 1022 .) 

Data for the freezing-points of mixtures of potassium acetate (m. pt. 296) and 
sodium acetate (m. pt. 820) are given by Baskof, 1916, 1917. The salts form solid 
solutions in all proportions and no eutectic point w^as obtained. The lowest 
i. pt., 233 °, was found for a mixture containing 4 ^ mol. per cent CH3 CO 0 Na. 

Data for the freezing-points of mixtures of potassium acetate and 
lead acetate are given by Lehrman and Leifer, 1938. 

POTASSIUM ACETATE CHaCOOK.iiHjO. 

Solubility in Water. (Abe, 1911.) 


t“. 

Gms. CHjCOOK 
per 100 Gms. 

Solid Phase. 


f. 

Gms. CHjCOOK 
per 100 Gms. 

Solid Phase. 

O.I 

H»0. 

216.7 aGHjCOOK-aHjO 

41 


HjO. 

327-7 » 

CHJCOOK.3H5O 

5 

223.9 

tt 

41 

3 tr. pt. 

... “ 

+ 2 CHsC 00 K.Hs 0 

10 

233 -9 

tt 

42 


329 

aCHjCOOK.HjO 

IS 

243 1 

u 

45 


332-2 


20 

255-6 

u 

50 


337-3 

n 

25 

269.4 

u 

60 


350 

tt 

30 

283.8 

(( 

70 


364.8 

tt 

35 

301.8 

u 

80 


380.1 

(4 

38 

314-2 

4 ( 

90 


396-3 

44 

40 

323-3 

« 

96 


406.5 

44 


Solubility of Potassium Acetate in Aq. Alcohol Solutions at 25®. (Seidell, *10.) 
\Vt. % CoHjOH of Gms. CHjCOOK per \Vt. % CjHjOH of Gms. CH,COOK per 

in Solvent. Sat. Sol. loo Gms. Solvent. in Solvent. Sat. Sol. loo Gms. Solvent. 


0 

1-417 

219.6 

70 

1.156 

118.3 

20 

1-363 

219.6 

8 o 

1.085 

87.6 

40 

1.302 

192.4 

90 

0.990 

52-9 

50 

I .260 

171.8 

95 

0.922 

34-2 

60 

I .210 

147-5 

lOO 

0.850 

16.3 


Solubility of 

Potassium Acetatb in Acetic 

Acid. Determined 



BY THE Freezing-point Method 

. 




(Davidson and McAllister, 1930 .)_ 



^0 

On. Hols. CHJCOOK per SollU 

Q flu. Moia. CH_COOK per 

Solid 


100 9a. mols. nlxcure Phase 

100 »#. 

■Ola. Mixture 

Phase 

16.50 

0.0 

CH.COOH 

110.0 

30.67 

1.1 

15.82 

1.22 


ii 8 .o 

32.47 

II 

10.95 

6.70 

II 

124.5 

34.41 

H 

7.45 

9.10 

II 

126.0 

35.27 

II 

5.9s 

10.03 

II 

137.0 

39.5 

It 

14.76 

10.97 

1.2 

145.0 

44.38 

II 

28.03 

12.71 

II 

147.5 

48.30 

•( 

49^90 

15.75 

II 

148.0 

50.22 

II 

64.1 

18.71 

II 

147.5 

52.32 

II 

73.5 

20.48 

II 

170 

58.45 

CHgCOOK 

83.6 

23.85 

It 

206 

64. 16 

" 

99.0 

i 8.44 

1 . 1 

245 

76.50 

II 




292 

100.00 

M 


1.3 = CH3COOK.2CH3COOH; 1.1 = ClIjCOOK.CHgCOOH 
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The following results, differing from the above were obtained by 
BaJcunin and Vitale, 1935. 



On. Mols. OHjjCOOK 

Solid 

^0 

Ob.- Mols. CH3COOK 

Solid 


per 100 gm. mols. mixture 

Phase 


per 100 gm. mols. mixture 

Phase 

16 

0.0 

CHgCOOll 

134 

00 

00 

d 

2. 1 

9 

5.23 

It 

138.6 

50.06 


3 

10‘33 

It 

147 

$ 8.05 

CHjCOOK 

0 

Butec. — 

1.2 

175 

60.20 

II 

14 

16.22 

1.2 

234 

71.83 

II 

64 

23.43 

2. 1 

258 

81.73 

II 

101 

29.43 


292 

98.24 

II 

112 

37.27 

II 

297 

100.00 

II 


100 gms. methyl alcohol (ClfgOH) dissolve 24.24 gms. CHgCXXDK at 15° 

^nd 53.54 gms. at 73.4° (= b. pt. of the sat. sol.). The salt gives 
extremely hygroscopic crystals of the alcoholate, CHgCOOK.CHgOH. 
(Henstock, 1934.) 

100 gms. liquid Ammonia dissolve 1.026 gm. CH^COOK at -33.9°. 

(Johnson and Krumboltz, 1933.) 

100 gms. liquid Sulfur Dioxide dissolve 0.006 gm. CHgCXX)K at 0°. 
(Jander and Ruppolt, 1937,) 

POTASSIUM PROPIONATE Cj,HgCOOK.Hj^O 

100 gms. methyl alcohol (CIIgOH) dissolve 39.0 gms. anhydrous potassium 
propionate at 15® and 55.33 gms. at 71.3*b. pt. of sat. sol.). 
(Henstock, 1934.) 

POTASSIUM BUTYRATE C3H7COOK. 

100 gms. water dissolve 296.8 gms. C1H7COOK, or 100 gms. sat. solution con¬ 
tain 74.8 gms. at 31.25®. 

100 gms. of an aq. solution saturated with sugar and C3H7COOK contain 
49.19 gms. sugar 34.78 gms. C3H7COOK -f 16.03 gms. H2O at 31.25®. 

(Kohler, 1897.) 

100 gms. methyl alcohol (CHjOfl) dissolve 51.04 gms. n potassium 
butyrate, CHj^CH^CH2(X)0K, at 15° and 120.84 gms. at 70.9® (= b. pt. sat. 
sol.). (Henstock, 1934.) 

POTASSIUM Iso BUTYRATE () j^CHCOOK 

Equilibrium in the System Potassium Iso Butyrate, 

Iso Butyric Acid and Water at 25^^. 

(Bury and Menas, 1979.) 

Suitable mixtures were shaken in hard glass vessels until analysis 
showed that equilibrium was established. Iso butyric acid was deter¬ 
mined by titration and potassium iso butyrate by conversion into 
potassium chloride. The two liquid layers which were formed in all 
cases had the following compositions. 


Upper Layer 

Lower Layer 

Upper Layer 

luwer Layer 

Qms. per 

100 gma. 

Gms. per 

100 gms. 

Qms. per 

too gma. 

(Ins. per 

100 gms. 

sat.y 

,801. 

sat. 

^ao‘l. 

sat.^ 

,sol. 

sat. ^ sol. 

A 


lC^0j,K* 







57.26 

0 

24.0 

0 

51.20 

0 . 2n 

30. 17 

0.32 

57 .08 

0.02 

24.23 

0.09 

49.81 

0. 23 

30.99 

0.33 

56.90 

0.05 

25.09 

0.18 

49.00 

0.24 

31.21 

0.34 

55.54 

0.08 

26.43 

0.23 

47.91 

0.26 

31.80 

0.34 

54. 76 

0. 10 

27 .14 

0.25 

46.89 

0.28 

32.56 

0.34 

53.81 

0.13 

27.72 

0.27 

45.72 

0.29 

34.02 

0.3s 

53.17 

0. 16 

28.00 

0.28 

44. 5 H 

0.30 

35.21 

0.36 

52.50 

0.18 

29.03 

0.29 

43.48 

0.32 

37.62 

0.36 

51.72 

0. 19 

29.69 

0.30 

42.00 

0.34 

39.57 

0.37 

51.11 

0.20 

30.08 

0.32 
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POTASSIUM TARTRATE (Mono) KHQHA, Cream of Tartar. 

SoLUBitiTY OF Mono Potassium Tartrate in Water. 

(ARuard. 1865; Roelofsen, 1894; Blarez, iSgii at 20°, Magnanini. 1901; at 25°, Noyes and Clement, 1894.) 


t". 


Gms. KHC4H4O6 per 100 
Gms. Solution. 


t". 

Gms. KHC4H4O6 per: 
Gms. Solution. 

__A. 

0 

0.30 (R.) 

0.32 (A.) 

0.35 (B.j 

40 

0.96 

1-3 I. 

10 

0-37 

0.40 

0.42 

SO 

1-25 

1.8 i. 

20 

0.49 

0.53 (M.) 

0.60 

60 


2.4 . 

25 

0.58 

0.634 (N. and C.) 

0.74 

80 


4.4 . 

30 

0.69 

0.9 (A.) 

0.89 

100 


6.5 . 


C4H 


POTASSIUM TARTRATE (Mono) (GHOH)2GOOH.COOK (Cream of 
Tartar), 

Solubility of Mono Potassium Tartrate in Water. 

(Paul, [at 18“, 1917] 1920.) 

Nqte. — A weighed amount of dried tartrate was shaken with a weighed amount 
of water a given time in a thermostat. The undissolved salt was filtered on a 
Gooch crucible, dried over phosphorus pentoxide and weighed. Furthermore the 
content of the solution was determined by titration with standard barium hydroxide 


solution. 

of 

t". sal. sol. 

Gms. KHG^HvOc per 
lOU cc. snl. sol. t". 

dl' of 
sal. sol. 

Gms. KnC4H40A per 

IQO gms. sat. sol. 

0. . . 

.. 1.00145 

0.2653 18. 1.00120 

0.4896 

5... 

,1.0022.4 

0.2975 20. 1 

.00100 

0.5337 (o.54i5)C*) 

10... 

... 1.00180 

0.3663 25 .- 1 

.00079 

o. 64 i 2 

14... 

1.00172 

o. 43 oi ( 4-8)^^^ 3 o. I 

.00026 

0.7623 

(•) 

This result is by Pierrat, 1921; (2) This result 

is by Moser and Ritschel, 1925. 


Later very careful determinations by Carpenter and Mack, I93q.» gave 
the following results: 


t*' 

d. or 

sat. sol. 

Odis. KHC.H^O. per 

4 c 

100 gas. sat. sol. 

t° 

d. of 

sat. sol. 

OhS. KHC^H^Og per 
100 KnuB. sat. sol. 

0 

1.0012 

0.2305 

15 

1.0016 

0.4338 

5 

1.0016 

0.2870 

20 

1.0012 

0.5323 

10 

1.0020 

0.3579 

25 

1.0003 

0.6412 


Solubility of Mono Potassium Tartrat* in Aqueous 
Solutions op Neutral DiPotassium Tartrate at 20®. 

(RlcMrt, 1930.) 


Qto. Mola. p«r IJcer of sat. solution Oh. Mols. per Ute^of sat, solution 



4 4 0 



0.000 

o. 0284 (= 5*342 gms.)o.00443 

0.00667 

0.000443 

0.0218' 

0.00714 

0.00540 

0.000886 

0.0176 

0.0143 

0.00360 

0.00177 

0.0124 

0.0214 

0.00280 

0.00266 

0.0096 

0.0286 

0.00264 

0.00354 

0.00805 

0.0357 

0.00260 
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POTASSIUM Acid TARTRATE KHC 

Solubility of Mono Potassium Tartrate in Aqueous Solutions 
OF Neutral Di Potassium Tartrate at Several Temperatures. 

(Carpenter and Mack, 1934.) 

Ctaa. KjpC^H^Oq per 
100 gms. sac. sol 


0.00 

0.2305 

(1.0012) 

0.2870 

(1.0016) 

0.3579 

(1.0020) 

0.025 

0.2010 

(1.0010 ) 

0.2562 

(1.0016 ) 

0.3272 

(1.0020) 

0.050 

0.1772 

(1.0009) 

0.2322 

(1.0017) 

0.3000 

(1.0021) 

0.100 

0.1394 

{1.0011) 

0.1936 

( 1.0021 ) 

0.2557 

(1.0024) 

0.200 

0.0978 

(1.0014) 

0.1437 

(1.0025) 

0.1924 

(1.0027) 

0.300 

0.0758 

(1.0018) 

0.1098 

(1.0029 ) 

0.1540 

(1.00301 

0.400 

0.0617 

(1.0024) 

0.0902 

(1.003$) 

0.1317 

(1.0036) 

0.500 

0.0523 

(1.0031) 

0.0784 

(1.0041) 

0.1143 

(1.0042) 

0,600 

0 

CO 

0 

0 

00 

n 

0 

0 

0.0703 

(1.0047 ) 

0.1039 

(1.0048) 

0.700 

0.0433 

(1.0046) 

0.0638 

(1.0053 ) 

0.0935 

(1.0054) 

0.800 

0.0379 

(l,0052) 

0.0562 

{1.0059) 

0.0824 

(1.0060) 


Oma. per 

IOC tpns. sac. sol 

0.00 
0,025 
0.050 
0.100 
0.200 
0.300 

O.f^OO 

0.500 
0.600 
0.70.0 
0.800 

The figures in parentheses are the densities of the saturated solutions. 

Solubility of Mono Potassium Tartrate in Aqueous 
Solutions of Tartaric Acid at 20°. 

(Richerc, 1930.) 


Om. Mola. per liter sat. solution 


^ «?We 


0.0030 

0.0268 

0.005$ 

0.0260 

0.0105 

O.O24O 

0.0335 

0.0238 

0.0485 

0,0238 



0.4338 (1.0014) 0.5323 II.OOI2) 0.6412 (1.0003) 
0.4050.(1.0017) 0.5010 (1.0012) 0.6120 (1.0003) 
0.3793 (1.0017) 0.4737 (1.0013) 0.5894 (1.0004) 
0.3307 (1.0018) 0.4228 (1.0014) 0.5424 (1.0006) 
0.2651 (1.0021) 0.3492 (1.0016) 0.4560 (1.0008) 
0.2186 (1.0025) 0.2939 (1.0020) O.389B (1.0011) 
0.1890 (1.0028) 0.2532 (1.0021) 0.3428 (1.0015) 
0.1652 (1.0031) 0.2208 (1.0023) 0.3060 (1.0020) 
0.1492 (1.0037) 0,1977 (1.0025) 0.2773 (1.0022) 
0.1357 (1.0041) — 0.2522 (1.0024) 
0.1220 (1.0149 — — 0.2292 (1.0028) 


Gms. KHC.H 40 -per 100. 
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Solubility of Mono Potassium Tartrate in Aqueous Solutions 
OF Tartaric Acid at Several Temperatures. 

(Carpenur and Maclu 1934.) 


Om. per 


Qns. KHC4H40g 

psr 100 

sat. solution at: 


too SB8. sat. sol. 

^ , 

0 ® 

10 ® 

25 ® 

0.0 

0.2305 

(1.0012) 

0.03579 (1-0020) 

0.6412 

(1 .0003 ) 

0.025 

0.2162 

(1.0013) 

0.3457 

(1.0020) 

0.6220 

(1.0003) 

0.050 

0.2075 

(I.OOI3I 

0.3352 

(1.0021) 

0.6063 

(1.0004) 

0.100 

0.1962 

(1.0014 ) 

0.3205 

(1.0021) 

0.5842 

( 1.0005 ) 

0.200 

0.1842 

(1 .0016) 

0.3003 

(1.0026) 

0.5558 

(1.0008) 

O.qOO 

0.1680 

( 1.0024) 

0.2715 

(1.0033) 

0.5243 

(1.0014) 

0.600 

0.1600 

(1.0035) 

0.2502 

(1.0042) 

0.4981 

(1.0021) 

0.800 

0.1503 

(1.0047) 

— 

— 

0.4716 

(1.0027) 


The figures in parentheses are the densities of the saturated solutions. 

Solubility of Mono Potassium Tartrate (KHC4H4O6) in Normal 
Solutions of Acids at 20°. 

(Ostwald; Huecke, 1884.) 

Purified tartrate was added in excess to normal solutions of the acids, and, after 
shaking, clear l cc. portions of each solution were withdrawn and titrated with 
approximately o.i n Ba(OH)2 solution; i cc. normal acid requiring 10.63 cc. of 
the Ba(OH)2 solution. 



Gms. 

cc. N/io 

Gms. 


Gms. 

cc. N/to 

Gms 

Add. 

Add 

Ba(OH)2 KHC4H4O# 

Acid. 

Acid 

Ba(0H)3 KHCilhOs 


per 100 cc* 
Solvent. 

Solution. 

pCX lUW 

Solution. 


per T 00 cc 
Solvent, 

Solution. 

Solution' 

HNO, 

6.31 

5-77^ 

10. 21 

QH5SO3H 

It.O 

5.01* 

8.87 

HCl 

3-65 

5-32 

9.42 

H0.(CH2)2S0 

aH 12.61 

5-33 

9-43 

HBr 

8.10 

5.38 

9-75 

CeH,S03H 

15.81 

5-25 

9.29 

HI 

12.80 

5-43 

9,61 

HCOOH 

4.60 

0.4S 

0.80 

H,SO, 

4.90 

3-97 

703 

CH3COOH 

6.00 

0.27 

0.48 

HCH3SO4 

ir.2i 

5.58 

12,44 

CH2CICOOH 

9*45 

1.01 

1.79 

HC35SO4 

12.61 

5-41 

9-58 

QH.COOH 

7.40 

0. 24 

0.42 

HC3H,S04 

14.01 

5-21 

9.22 

CaH.COOH 

8.81 

0.23 

0.41 


* The figures in this column show the amount of the Ba(OH)2 solution in excess of that which would 
have been required by the normal add solution alone in each case, viz... 10.63 cc. They, therefore, corrc” 
spond to the amount of KHC4H4O6 dissolved in i cc. of each saturated solution, and when multiplied 
hy i.77give the grams of KHC^Oe per 100 cc. solution. 


Solubility of Mono Potassium Tartrate in Aqueous Solutions of Various 
Salts and Acids at to 15®. (Klapproth, 1922.) 

The method used for securing saturation consisted (A), in dissolving i.o gram 
of KH C4 H4 O4 in hot water and adding the solution to the quantity of salt or 
acid necessary to yield the concentration in which it was desired to determine the 
solubility of the tartrate. The mixture was diluted to 100 cc., shaken frequently, 
allowed to cool to room temperature and stand at least one day. An alternate 
method (B) differed from the above only in that the i.o gram of tartrate was added 
directly without previously being dissolved by warming. Thus an attempt was 
made to approach equilibrium from above and from below without application 
of continuous agitation. The results by the two methods differ so greatly that 
it is certain saturation was not reached. Consequently, the figures have only a 
qualitative interest. They show, in general, that salts with a common ion reduce 
'^he solubility and acids or salts with no common ion increase it. The solubility 
was found to be least in a formic acid mixture, and it was concluded that this acid 
could be advantageously used to precipitate mono potassium tartrate from its 
aqueous solutions. 





705 


KALIUM K 


POTASSIUM Acid TARTRATE 

Solubility of Mono Potassium Tartrate (KHC4H4O6) in Aqueous 
Solutions of Electrolytes at 25°. 

(Noyes and Clement, 1894; Magnanini, 1901.) 


Electro¬ 

Gm. Equiv. per 
Liter. 

Gms. per 
Liter. 

Electro- 

Gm. Equiv. per 
Liter. 

Gms. per 
Liter. 

lyte. 

Electro¬ 

KHC; 

Electro¬ 

KHC4 

l3rte. 

Electro¬ 

KHC4 

Electro¬ 

KHC^ ' 


lyte. 

H404. 

lyte. 

.H 40 e. 


lyte. 

H40». 

lyte. 

HA. 

KCl 

0.025 

0.0254 

1.86 

4.788 

CH3COOK 

0.05 

0.0410 

4.91 

7-718 

u 

0.05 

0.0196 

3.73 

3.680 

tt 

O.IO 

0.0504 

9.82 

9.486 

<i 

0.10 

0.0133 

7.46 

2.509 

tt 

0. 20 

0.0634 

19.63 

11.930 

tt 

0. 20 

0.0087 

14.92 

1.636 

KHS 04 ( 20 °) 

O.OI 

0.0375 

1.36 

7.06 

KC103 

0.025 

0.0256 

306 

4.821 

tt 

0.02 

0.0500 

2.72 

9^41 

(( 

0.05 

0.0197 

6.13 

3.716 

tt 

0.10 

0.1597 

13.62 

30.06 

u 

0.10 

0.0138 

12.26 

2,601 

KHC 204 * (20' 

) 0.01. 

0.0369 

1.28 

6.94 

tt 

0. 20 

0.0097 

24*52 

1.728 

tt 

0.02 

0.0424 

2.56 

7.98 

KBr 

0.05 

0.0192 

5-95 

3-699 

tt 

6.10 

0.1132 

12.82 

21.30 


0. 10 

0.0134 

II.91 

2.517 

HCl 

0.013 

0.0367 

0.45 

6.90 

it 

0. 20 

0.0087 

23.82 

1.629 

tt 

0.025 

0.0428 

0.91 

8.06 

>— 1 

0.05 

0.0196 

8.30 

3.687 

tt 

0.050 

0.0589 

1.82 

11.09 

tt 

0. 10 

0.0132 

16.61 

2.492 

NaCl 

0.05 

0.0376 

2 .Q 2 

7.08 

tt 

0. 20 

0.0086 

33-22 

1.619 

tt 

O.IO 

0.0397 

5-85 

7.48 

KNO3 

0.05 

0.0195 

5.06 

3-676 

tt 

0. 20 

0.0428 

11.70 

8.05 

(( 

0. 10 

0.0136 

10.12 

2.551 

NaClOs 

0.05 

0.0382 

5-32 

7.18 

it 

0. 20 

0.0090 

20. 24 

1.696 

tt 

O.IO 

0.0405 

10.65 

7.63 

K2SO4 

0.05 

0.0208 

4*36 

3.921 

tt 

0.20 

0.0446 

21.30 

8.40 

U 

O.IO 

0.0147 

8.72 

2.769 






(C 

0.20 

0.0100 

17.44 

1.888 







* » acid potassium oxalate. 


100 gms. Methyl Alcohol. (CHgOH) dissolve 0.6 gm. KHC^H^O^ at 66°. 
(b.pt.). (ilenstock, 1934,) 


Solubility of Mono Potassium Tartrate in Aqueous Alcohol at 25°. 

(Seidell, 1910.) 


Wt. % 
CoHjOH 
in Solvent. 

dis of 

Sat. Sol- 

Gms. KHC4H4O0 
per 100 Gms. 

Sat. Sol. 

Wt.% 
C2H5OH 
in Solvent. 

da of 

Sat- Sol. 

Gms. ElHC4H40g 
per 100 Gms. 
Sat. Sol. 

0 

1.002 

0.649 

50 

0.912 

0.064 

10 

0.985 

o. 3 S 8 

60 

0.890 

0.043 

20 

0.970 

0. 210 

80 

0.842 

0.023 

30 

0-953 

O.I3I 

92.3 

0.807 

0.014 

40 

0.933 

0.087 

100 

0.789 

0.0X0 


Solubility of Mono Potassium Tartrate in Aqueous Solutions of Alcohol 

AT 14 ®. (Pierrat, 1921 .) 


Saturation was obtained by agitating the mixtures for several hours. The 
sat. solution was evaporated to dryness in a current of air and the residue dissolved 
in enough water to yield the original volume of the solution. The tartrate in this 
was determined by electrolytic conductivity. 


W't. per cent 
CjIIsOfl In solvent. 

o.or= H2O) 
8.7 
15.9 
27.3 


(ims. KIICvILOf. 
per 100 cc. .SAl. sol. 

4.8 

2.2 

1.5 

0.77 


Wt. per cent 
CsIIsOII in solvent. 

42.4 

58.5 

94.7 


Gms RIIC^ILOfi 
per 100CC. sat. sol. 

0.42 

0.20 

o.o 5 
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Solubility of Mono Potassium Tartrate in Aqueous Solutions of Alcohol 
AT 18 ®. (Paul, 1927, 1926.). 


Gms. KfIC4H^Q6 per lOOcc, sat. solution in aq. Cg IfaOIT of 



6.0 gms. CjHsOH 

8.0 gms^'cpIsOH 

10.0 gms. C 4 H 5 OU 

t". 

per 100 cc. 

per 100 cc. 

per 100 cc. 


(<a?20= 0.98660) 

(<^20 = 0.98155) 

= 0.97513 ) 

0.... 

0.1746 (0.98998) 

0.1375 (0.98247) 

0.1248 (0.97805) 

10.... 

0.2605 (0.98974) 

0.2078 (0.98203) 

0.1905 (0.97746) 

18.... 

0.358 

0.294 

0.258 

20. . . . 

0.3924 (0.98876) 

0.3371 (0.98170) 

o. 3 oo 3 (0.97678) 

25 . . . , 

0.4747 (0.98785) 

0.4045 (0.9814* ) 

0.3662 (0.97546) 

3 o. -.. 

0.5846 (0.98678) 

0.4965 (0.98118) 

0.4323 (0.97364) 


The figures in parentheses show the cl\ of the saturated solutions. 


The author also gives data for the p\\ and the electrolytic conductivity of the 
saturated solutions. 


POTAvSSIUM Acid TARTRATE KHC^H^O^ 


Solubility op Mono Potassium Tartratb in Aqueous 
Solutions of Invert Sugar (Glucose Fructose) at 20°. 

(Rlchert, 1030 .) 


Parcant Invart 
sugar by weight 


Ora. Mols. KHC^H^Og per: 

lOOOcc sat. solution"^ 1000 - 9ns. sat. aoi. ^ 


0 

15 

30 

45 

60 

80 


0.0284 
0.0276 
0 .0264 
0.0240 
0.0200 
0.0124 


0.0284 

0.0260 

0.0232 

0.0198 

0.0155 

0.0087 


Solubility op Mono Potassium Tartrate in Aqueous Solutions 
OP Several Sugars at 20°. 

(Carpenter and Kucera. 19 S&.) 


Wt. Percent 
Sugar 


Qaa. KHC 4 H 4 O 0 per 100 sat. aolutlon in acjueoua: 
^ d QLucoae d Fructose Invert Sugar 

Solution Solution Solution 


Sucrose ' 
Solution 


0 0.5323 (1.0012) 0.5323 (1.0012) 0.5323 (1.0012) 0.5323 (1.0012) 
2 — — 0.5180 (1.0210) 0.5171 (1.0209) — 

10 0.4924 (1.0405) 0.5037 (1.0414) 0.4979 (1.0411) 0.4715 (1.0409) 
20 0.4442 (1.0824) 0.4637 (1.0843) 0.4570 (1.0837) 0.4237 (1.0835* 
30 0.4010 (1.1272) 0.4269 (1.1303) 0.4152 (1.1296) 0.3707 (1.1293) 
40 — 0.3833 (1.1796) 0.3700 (1.1788) 0.3114 (1.1784) 


The figures in parentheses are densities of the saturated solutions. 

The authors also give similar results for the temperatures 0? 5? lo^and 15°. 


POTASSIUM TARTRATE (K2C4H406)2.H20. 

100 gms. H2O dissolve 138 gms. K2C4H4O6 at 16.6®, Sp. Gr. of sat. sol. = 1.49. 

(Greenish and Smith, 1901.) 
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POTASSIUM Sodium TARTRATE, KNaC* HiOe-S HjO and.4HaO r and rf. 

SoLUBIUTY OF THE PoTASSIUM SoDIUM SaLT OF DeXTRO AND OF 
Racemic Tartaric Acids in Water. (Briinsted, 1921, 192c.) 

Salt of .Racemic Acid-, 

r of 
Crysl. 


Salt of Dextro Acid. 


Gms. 

KNaC.ILOc Vot . 

Gms. 

KNaCiH^Oo 

t"of. 

Gn}«. 

KNaC4 II^Oo 

per j00 gms. Ha 0. CrysL 

per 100 gms. IIjO. 

Cryst. 

per 100 gms. UgO. 

• 42.7 - 4 . 7 --- 

28.7 

0.0. . 

32.0 

- 36.5 -4.34.. 

.. 26.0 

9 ‘ 7 * • 

. 46. i 

. 58.0 -3.38.. 

19.0 

18.0.. 

62.9 : 

92.3 -1.87). 

10.2 

29.5.. 

100.7 


Sait of Mixture 
of d a nd I Acids. 

Gms. 

fof. KNaQffiOg 
Cryst. per 100 i?m.s. Ifj 0 . 

39.3 
04.4 


•6.4:2. .. 

+ 9 - 7 . 
29.5. 


140.5 


Equilibrium in the System Potassium Sodium Tartrate 
Sodium Hydroxide and Water at 25°. 
fCampbell and Campbell, 1932,) 


fltos. per 100 ^s. 

sat. sol. 

4 4 D 

NaOH 

39.0 

0.0 

33.3 

3.7 

31.0 

5.8 

29.0 

7.3 

29.5 

7.6 

20.2 

13.5 


Qns. per 100 gms. aac. sol. 


KNaC H^O^ 
aac 

NaOH ' 

22.6 

12.2 

16.1 

13.85 

21.6 

15.3 

35.2 

24.8 

25.7 

23.9 


The three sections of the solubility curve are considered to cor- 
respond respectively to hydrated Rochelle Salts, anhydrous Rochelle 
Salts and a solid complex which resembles a stiff gel. 


POTASSIUM Sodium TARTRATE. KNa.C4H4064H20. (Rochelle or Seig- 
nette Salt.) 

100 gms. sat. aq. solution contain 36.66 gms. KNaC4H406 at 9.7® and 47.97 gms. 
at 29.5°. (van’t Hoff and Goldschmidt, 1895.) 

100 gms. H2O dissolve 53.53 gms. KNaC4H406 at 15®, Sp. Gr. of sol. = 1.2713. 

(Greenish & Smith, 1901.) 


Solubility of Mixtures of Potassium Tartrate and of Sodium 
Tartrate in Water at Several Temperatures. 

(van Leeuwen, 1897,) 


Gms. per ipo Gms. Sat. Sol. 

Solid Phase. 

Gms. per loo Gms. Sat. Sol. 

Solid Phase. 

‘ K,C4H40«. 

NaaC^HA.' 

’ 

K 2 C 4 H 40 e. Na 2 C 4 H 40 «. ^ 

19.2 

16.5 KNaC4HA.4HaO 

26.6 

56 

4-2 KNaC 4 HA. 4 HjO+KsT 

26.6 

22.8 


48.3 

51-6 

13.2 

“ 

9 II .8 

28 

“ +Na,T 

59.7 

44.5 

25-3 

KjT+NasT 

25.8 

24.7 

“ “ 

80 

39-7 

34.7 


36.7 

239 

it U 






KiT = K2C4H40r4H20. NaaT = Na2C4H406.2H20. 


Solubility of Several Potassium Salts of Tartaric Acids in Water at 20®. 

(Schlossberg, 1900.) 


Salt. 

Potassium Sodium Salt of Racemic Acid 
Potassium Sodium Salt of d Tartaric Acid 
Potassium Neutral Inactive Pyrotartrate 
Potassium Neutral Dextropyrotartrate 


KNa(C;4Hi06).3Hi,0 62.84 

KNa(C4H406).4H20 63.50 

K2C5H6O4.H2O 56.33 

K2C6H6O6 57.62 
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Solubility of Potassium Sodium Tartrate in Aq. Alcohol Solutions at 25*. 

(Seidell, 1910.) 


Wt. % 
C.HsOH 

du of 
Sat. Sol. 

Gms. 

KNaC4H406.4H20 

wt. % 

C2H5OH 

^25 of 

Sat. Sol. 

Gms. 

KNaC 4 H 408 . 4 H 20 

in Solvent. 

per 100 Gms. Solvent 

in Solvent. 

per 100 (jms. Sat. Sol. 

0 

1.310 

53*33 

50 

0.908 

2.40 

IQ 

1.216 

41.60 

60 

0.878 

0.90 

20 

1.124 

26.20 

70 

0-857 

0.30 

39 

1*034 

13.80 

80 

0.840 

0.06 

46 

0.961 

6 

100 

0.789 

trace 


POTASSIUM DihydroxyTARTRATES K2C4H4O8.H2O and KHC4H40,.H20. 

100 gms. H2O dissolve 2.66 gms. K2C4H4O8.H2O at o®. (Fenton, 189s.) 

100 gms. H2O dissolve 2.70 gms. KHC4H4O8.H2O at o®. “ 

F.-pt. data for mixtures of d and I dimethyl ester of potassium bitartrate and 
for mixtures of d and I diacetyl dimethylester of potassium bitartrate are given by 
Adriani (1900). 

POTASSIUM Antimony TARTRATE C2H2(0H)2(C00K)(C00Sb0).iH20. 

100 gms. water dissolve 5.9 gms. salt at room temp. (Squire and Caines, i9os.> 

44 44 44 ^ ^ 44 44 44 J C* v 

0.9 25 . (S and S, 1903.) 

44 44 44 Q 44 44 44 /A V V 

o 21 . (Ascnan, 1913.) 

** 95% HCOOH dissolve 82.7 gms. salt at 20.8®. (Aschan, 1913.) 

Q jj “ glycerol dissolve 5.5 gms. salt at 15.5®. 


Solubility of Antimony Potassium Tartrate in Aq. Alcohol 
Solutions at 25®. 

(SeideU, 1910.) 


Wt. Per cent 

^26 of 

Sat. Sol. 

Gms. C4H40(. 

Wt. Per cent 

dn of 
Sat. Sol. 

Gms. CiHiOg. 

QHsOH in 
Solvent. 

KSbO.iHjO per 
100 Gms. Sat. Sol 

CjHjOH in 
Solvent. 

KSbO.JHjOpcr 
100 Gms. Sat. Sol. 

0 

1.052 

7.8s 

40 

0*935 

0.38 

5 

1.025 

5*50 

SO 

0.913 

0.23 

10 

1.007 

392 

60 

0.890 

0.12 

20 

0.980 

1.92 

70 

0.866 

0.06 

30 

0.958 

0.84 

100 

0.788 

trace 


POTASSIUM SUCCINATE . 3Hj,0 


100 gms. Methyl Alcohol (CH^OII) sat. with anhydrous potassium succinate 
dissolve 3.16 gms. K^C^II^O at 15° and 3.75 gms. at 66.6 (b.pt.). 

(Henstock, 1934.) 

POTASSIUM URATE. KHC^H^N^O, 

o c 4 a 

Solubility of Potassium Urate in Water. (Barkan, 1924.) 

It was previously shown that sodium urate passes from- a gelatin like colloidal 
form to a stable granular condition, and the author desired to learn if the potassium 
salt behaves likewise. Several different samples of potassium urate were prepared 
and used for solubility determinations. The solubility of each diminished with 
time of rotation. In general the diminution was from about 7;.38 gms. per liter 
to 1.9 gms. per liter. The mean of all the determinations was : 

2.1 3 gms. (== 10.35 X 10*”® gms. mols.) potassium urate per liter at i8®.’ 

Several determinations of the solubility of the compound in the fresh colloidal 
form gave, as the Highest value, 6.67 gms. (= 32.4.iO“~® gm. mols.) potassium 
urate per liter at 18°. 
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POTASSIUM CITRATE (CH2)2C(0H)(C00K)3.H20. 

Solubility in Water. 

(Average results of Seidell, 1910; Greenish and Smith, 1901; Kohler, 1897.) 


Gms. (CH2)2C(0H)(C00K)3.H.)0 per loo Gms. 

^ __ 



Sat. Solution. 

-*-S 

Water. 

IS 

61.8 

162 

20 

63.2 

172 

25 

64-5 

182 (<fe = 1.518) 

30 

66 

194 


100 gms. H 2 O dissolve 198.3 gms. (CH 2 ) 2 COH(COOK )3 + 303.9 gms. cane 
sugar at 31.25°. (Kohler, 1897.) 

Solubility of Potassium Citrate in Aqueous Ethyl Alcohol at 25°. 

(Seidell. 1910.) 

When potassium citrate is added to aqueous alcohol of certain concentrations 
the mixture separates into two liquid layers- A series of determinations made by 
adding an excess of the salt to 10-15 cc. portions of several aq. alcohol mixtures 
at 25° gave the following results. 


Wt. % 

. CoHsOH 
in Solvent. 


dy , of 

Sat. Solution. 

Wt. % 
QHbOH in 
Sat. Solution. 

Gms. (CH,).,COH- 
(C00K):.H30 
per 100 Gms. 
Sat. Solution. 

8.9 

\t 

I .4920 

0 

60 * 

32 

\a 



0.2 


1.4930 

0 

61.6 

SI 

(a 


65.1 

0.38 

U 


62.5 

70.2 

1? 

0.8366 

81 * 

O.IO 

62.3 

00 

H 


0.8356 

81 .4 

0,038 

91.6 


0.8139 

91.6 

0.016 

99.9 


0.7896 

99-5 

0.014 


a = upper, alcohol rich layer, b — lower, water rich layer. 

^ A series of determinations was also made by adding just enough potassium 
citrate to the alcohol solution to cause distinct clouding and then, after bringing 
to 25°, titrating with the aqueous alcohol mixture to disappearance of the clouding. 
The results were plotted and the following interpolated values obtained. 


Wt,% 
.QHsOH 
in Solvent. 


Gms. (CH2)2C0H- 

Wt. % 
CsHfiOH 
in Solvent. 


Gms.(CH2)2COH- 

of 

Sat. Solution. 

(C00K)3.H30 
per 100 Gms. 

Sat. Sol. 

(/as of 

Sat. Solution. 

(COOKLHjO 
per 100 Gms. 
Sat. Sol. 

0 

1.518 

64-s 

40 

1,005 

12.4 

5 

I .400 

52.5 

SO 

0-943 

S-6 

10 

1.310 

45-5 

60 

0.900 

1.6 

20 

1.177 

31-5 

70 

0.868 

0.4 

30 

1.085 

21-5 

80 

0.838 

0.04 


In one determination at 15°, made with alcohol of 59 Vol. per cent, 4.51 gras. 
(CH2)2C0H(G00K)3.H20 were required to just cause clouding. 


100 gms. IJ.S.P. Glycerol (CH OHCHOIlCHgOH) saturated with Potassium 
Citrate contain 28.2 gms. (Cllg IgClOH) (uX)K)g-llgO at 25^^. (Schnellbach 
and Rosin, 1931.) 




K KALIUM 


710 


POTASSIUM PHENOLATES, CeHsOK.aHjO, C5H5OK.3C6H5OH. 


Equilibrium in the System Potassium Hydroxide, Phenol 

(Van Meurs, 1916 .) 

AND Water at 26®. 

Molt, per lOOmois. sat. sol. 

Solid 

Phase. 

Mols. per J00 mols. sal. sol. 

Sollfl 

Phase. 



70.20 0.74 

CeHgOH 

2.5.93 17.15 

G 6 H 50 K. 2 H ;0 

76.40 4 • 1 3 

)) 

22 . I 5 16.92 

» 

60.16 7.28 

CcHgOK.SCeHgOH 

i 4 , 9 '> *5.48 

» 

5 1.27 8.32 

» 

8.84 15.39 

» 

46.38 9.11 

» 

5.57 1 5 :1 4 


33.79 'i-'8 

» 

0.92 16.o 4 

•» 

29.70 17.i 3 

» 

0.04 26.04 

» 

31.69 19.05 

))-i-C«H50R.>H,0 

0.0 27.65 

K 0 H. 2 H ,0 

The two liquid layers which are formed at concentrations 
about 0.5 mol. % have the following compositions. 

of K OH less than 

Aqueous layer. 

Phen(»l layer. 

Mol. o/o CaHsOH. 

Mol. VoROH. 

Mol. VotlGHoOll. 

Mol.'Vn KOH. 

*•79 

0.0 

32.33 

0.0 

2.48 

0.19 

2 I . 60 

0.37 

3.85 

0.25 

1 5.85 

0.45 


POTASSIUM PICRATE C 6 Hj(NOs);,OK. 

C H 

6^ 1000 cc. sat. solution of potassium picrate in water contain 5 .o 6 gms. C5H2(N02)3 0K 

at 20'‘. (Mosor and Ritsclicl, 192:>.) 

Solubility of Potassium Picrate in Aqueous Solutions of Ethyl Alcohol, 
Methyl Alcohol and of Acetone at 25 ®. (Fischer, 1914 , 1918 .) 

The composition of the aqueous alcohol and acetone mixtures, which served as 
solvents, was accurately controlled by density determinations. Saturation was 
secured by constant agitation in a thermostat. The saturated solution was 
withdrawn by means of a graduated pipet and its dissolved picrate determined by 
evaporation and weighing the residue, or by a method of titration. The absolute 
alcohol was prepared by treatment with lime and distillation. 


Vol. 

Gms. 

Vol. 

Gms. 


Gms. 


Gills. 

per cenl 

C6H,(N0,)30K 

per cent 

CftllslNOdiiOK 

Vol. V, 

C„ri»(N04)j0K 

Vol. o/q 


CjHsOH 

per 100 cc. 

CallsOlI 

per 100 cc. 

C1I3OH 

per 100 cc. 

Acelone 

per 100 cc. 

In solvent.. 

sat. sol. 

In solvent. 

sat. sol. 

In solvent. 

sat. sol. 

in solvent. 

sat. sol. 

0.0(=H,0) 

0.645 

55 

0.598 

10 

0.542 

10 

0.726 

10 

0.559 

60 

0.574 

20 

0.470 

20 

0.876 

i 5 

0.475 

65 

0.546 

3 o 

0.444 

3 o 

I. i4o 

20 

0.450 

70 

0-485 

iio 

0.422 

40 

I. i 55 

25 

0.453 

75 

0.410 

:)0 

0 . 4 11 

5 o 

2. 106 

3 o 

0.47^^ 

80 

0.326 

60 

0.410 

60 

2 . 6 i 5 

35 

0.484 

85 

0.227 

70 

0.396 

70 

3 .090 

40 

0.533 

90 

0.174 

80 

0.332 

80 

3.340 

45 

0. 56 o 

95 

0.100 

90 

0.254 

90 

3.084 

5 o 

0.582 

100 

o.i84(?) 

100 

0.274 

100 

1.080 


Data for the solubility of potassium picrate in aqueous solutions 
of ethyl alcohol, methyl alcohol and of acetone at 25® are given by 
Fisher, 191/4. 
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Solubility of Potassium Solubility of Potassium 

Meta Hydroxy Benzoate in Water. Para Hydroxy Benzoate in Water. 


Gms. CeH40H.COOK(m) 

Solid 


Gms.C„H 40 H.C 00 K()^) 

Solid 

t 3 . per Joo gnus. *«t. sol. 

Phase. 

t*. 

per 100 inns. sat. sol. 

Phase.. 

— 2.41... 

12.39 

Ice 

- 1.43 

... 8.04 

Ice 

— 5.06... 

22.25 

» 

— 3.24 

15.55 

» 

— 8.59... 

3i .34 

» 

-H i5.8. 

. .. 29.91 (/^ICfiHiOH.COOK.HlIil 

— 19.9^*•• 

49.39 

» 

25.8. 

... 35.50 

» 

-4- 10. 0 _ 

59.04 

C6n40H.C00K(m) 

43.0. 

... 45.71 

» 

33.5.... 

61.94 

» 

64.4. 

.. 56.70 

)) 

95.0- 

69.60 

» 

70.5. 

. .. 59.34 

» 

i36.8.... 

75.02 

» 

86.8. 

... 63.01 

(p) CgH^OII.COOK 



129.5. 

... 64.95 

» 

POTASSIUM 

MANDELATE (Racemic) C^Hg 

.CHOII.COOK 



Equilibrium in the System Racemic Potassium Makdelate, 
Racemic Mandelic Acid and Water at 25®* 

(Boss and Morrlaon, 1973.) 


Otaa. per 100 

Sna. sat. • aol 

Solid 

CMS. per lOO aat. aol. 

Solid 

Ws 

W:^ 

Phase 

^ W3 


Phase 

3.3 

47.3 

0 ClCeH,O,)^H 

12.9 

13.7 

DC(C,h,o,);h, 

4.1 

45‘2 


14.4 

12.3 

5.1 

37.2 

" 

15.8 

11.2 

II 

6.4 

33-3 

tt 

20.4 

9.8 

II 

7.7 

30.8 

tt 

24.0 

9.4 

II 

8.1 

29.7 

[K(C,140,);h, 

27.1 

^.8 

II 

6.3 

27.7 

II 

30.1 

8.5 

II 

5.5 

24.7 

II 

31.7 

8.3 


6.0 

23.1 

II 

30.1 

7.7 

II 

6.5 

19.5 

II 

27.1 

6.7 

II 

8.6 

16.2 

II 

25.0 

5.5 

II 

11.4 

14.5 

II 

21.6 

3.8 

II 

8.4 

16.5 

II 

18.6 

1.1 

II 

11.0 

15.6 


16.9 

0.0 

II 

11.6 

15.0 

II 





POTASSIUM MAMDELATE aaevo) C^HgCHOH.COOK 

Equilibrium in the System (-) Potassium Makdelate 
(-) Mandelic Acid and Water at 25®. 

fBosa, Horriaon and Johnatont. 19S7.) 


Gtaa. per 100 gaa. aat. sol. 

Solid 

GMa. per 100 

SB 8 . aat. sol. 

Solid 



Phase *' 


W3^ ' 

Phase 

9.7 

46.4 

[K(C,H,0,I^H 

30.9 

17.7 


34.4 

38.5 


12.1 

6.0 

J* 

42.7 

37.3 

It 

10.5 

3.2 

M 

39.8 

27.2 


r1 

0 

n 

1-4 

If 




10.1 

0.0 

fl 
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POTASSIUM PHTHALATE CgH^lCOOKlg 

Equilibrium in thr System Potassium Phthalate, Phthalic 
Acid and VTater at Several Temperatures. 

(a»lth. 1931.) 


Qas. per ICX) 9ns. sat. sol. 


Solid (bs. per 100 jpis. sat. sol. Solid 

Phase (COOH) 2 f COOK) ^" Phase 


Results at 0° Results at 35® 


0.0 

0.10 

60. 4 
60.4 

C.H (COOKlg 0.0 

•• ■».CJL(C 06 H)(C 00 K)o .28 

78.5 

75.6 

0.11 

48.89 

an (C( 30 Fi) COOK 

0.27 

68.51 

0.19 

33.02 

^ ir 

0.33 

58.59 

0.40 

20.43 

If 

0.38 

48.67 

1.06 

8.33 

II 

0.51 

37.43 

2.01 

4.01 

" T 1.4.4 

0.89 

27.07 

1.74 

2.79 

1.4.4 

1.28 

21.03 

1.55 

2.12 

'• + CJIJCOOH), 
C^H^(C00I1J^ 

2.32 

13.09 

0.89 

1.00 

3.23 

9.76 

0.30 


5.10 

7.43 




5 .70 

7.32 

Results 

at 25® 


5.S 3 

6.64 




5.29 

6.35 

0.0 

0.17 

74.8 C.II.ICOOKI, 

74.7 ” + C,H.(COOHlCOOK 

4.74 

2. 38 

5.60 

2.06 

0.27 

60.97 

C^ 11 ^ (COOH) COOK 

0.98 

0.0 

0.28 

48.16 




0.36 

39.70 

" 

Results at 

60° 

0.54 

31.23 

" 



0.77 

23.33 

If 

0.0 

78.9 

1.25 

16.65 

•' 

0.40 

79.0 

3.07 

7.10 

It 

0.51 

64.17 

4.16 

6.11 

" 1« 41 . 4 

0.80 

1 ) 9.07 

3.93 

5.41 

1.4.4 

2.15 

29*66 

3.77 

4.80 

" + C.H.(COOH). 
C^H^(COOHfj. 

4.94 

16.57 

3.44 

4.12 

8.50 

12.59 

2.61 

2.87 

" 

14.14 

13.00 

1.72 

1.47 

II 

7.68 

5‘97 

0.75 

0.0 

II 

2.58 

0.00 


C.HJCOOK). 

" + C.HJODOn)COOK 
C,H,(COo 3 )COOK 


II 


II 


" + 1.1.4 
i.i. 4 ^CL 1 UC 00 H) 
CJIJCOOIIL 

81,4 2 


? 




C H (COOK). 

CJL (COOH) COOK 
CJIJCDOTOCOOK 

®ii^ 


II 

If 


"‘►C.H JCOOH). 
CgH^(C6ofl)^ 


1.4.4 = CglljC00K)j.,4CgH^(C00H)j,.4Hj,0 


The transition temperature above which this 1.4.4 double salt does not 
exist was found to be 36.68® and the composition of the saturated solu¬ 
tion at this temperature was 6.14 percent C.ll ICOOH)^ and 7.65 percent 
CgH^(COOK)^. 


POTASSIUM Hydrogen PHTHALATE KHCgH^Os. 

100 gms. sat. solution of potassium hydrogen plithalatc in water contain io.Qi3 gins. 
KH Cg H4 O4 at 25®, 12.67 gms. at 35® and 36.12 gms. at the b. pt. 

(Hendrix son, 1920.) 
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SOLOBILITT OF POTASSIUM PhTHALATE IN ALCOHOLS AT 20 °. 
(Handy and Hoyt, lo? 7 .) 

dns. CpHgfCOOK)^ 

Solvent solvent 


Ethyl Alcohol (absolute) 0.0161 

" " (95%) 0.0252 

100 vols. ” " •• + 10 Vols. CHjOH 0.0728 

Methyl Alcohol 0.792 


POTASSIUM PHENYL ACETATE CH^CgHgCOOK 

Fusion-point data for mixtures of Potassium Phenyl acetate and 
Phenyl acetic acid, showing the formation of the compound CHj,CgHy.COOK. 
CHjjCghj.COOH are given by Bakunin and Vitale, 1935. 

POTASSIUM Benzene SULFONATES 


Cgll 


Potassium 


g 

2 

2 

3 
2 


Solubility of Each Separately ik Water at 25°. 


Compound 

(Elgerama, 

Forauia 

Obis, anhydrous compound 


per 100 grjs. H^O 

2 Nitro benzene 

sulfonate 

K[N0^.C,H,.S0,] 

9.63 

m ” " " 

II 

3-04 

e.." " 

II 

.H,0 

5«95 

p Diuitro " '' 

Nitro 4 Chlor " 

II 

II 

KCNO^fCgHjfilSo^ 

4.70 

0.87 

n ^ „ 

II 


1.59 

M ^ 1, ,1 

II 

" 

2.83 

" 4 Brom " 

II 

KtN0j,.CjH3Br SO^ 

1.68 


100 gms. sat. solution of Potassium m chloro benzene Sulfonate in water 
contain 3,12 gms. ni C^H^C 1 S 0 _K at 18° and approximately 45,0 gms. at 98®. 

100 gms. sat. solution of Potassium p chloro benzene sulfonate in water 
contain 0.73 gm. p C^n^ClSO^K at 18® and approximately 40.0 gms. at 98®. 

(Bollinger, 1928.) 

100 gms. Methyl Alcohol sat, with Potassium Benzene Sulfonate contain 
2.6? gms. CjHgSOjK at is° and 9.67 gms. at 66.1 (b.pt.). (Henstock, 1934.) 
100 gms. acetone dissolve 0.12 gm. CgH^SO^K at 15°. (Henstock, 1934,) 


POTASSIUM Anthraguinone SULFONATES 


Solubility of Each Separately in Water. 

(Flerz-David, KreUsen and Anderau, 1927.) 


Compound Fomula 

Potassium Anthraquinone 1.5 Disulfonate 0 (SO ) 

n II I, „ ” 14- 6 ? S ? 


1.8 

M II 

K3C^,H,0,(S0,),.2H^0 

1.6 

K,Cj^H, 0 ,(S 03 )j,a 4 H ,0 

1.7 

II M 

K,Cj,H„0 ,(SO,),.2H,0 

^ Chloro 

' 5 Sulfonate 
1.8 » 

II II 

KC-.H 0 .C 1 S 0 ,. 2 H ,0 
Kq,^, 536 is 03 ? 2 H ,6 

1.6 

1.7 " 

KCj/.O CISO. 
KC^^H'OjClSOj.iiHjO 


c® 

Gtas. Qnpd. per 
100 cc HgO 

18 

0. 

.7 

100 

3 ' 

■ 5 

18 

0, 

.65 

100 

2. 

. 2 

18 

1, 

.5 

100 

14. 

• 3 

18 

4 ' 

•3 

100 

SO. 

,0 

18 

0. 

.4 

18 

0. 

42 

100 

5. 

.50 

18 

0. 

17 

i 3 

2. 

.0 
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POTASSIUM Naphthylamine DiSULFONATES, 2.6.8 and 2.5.7 G.oHs. 
(NFI,)(S 03 K),. 

POTASSIUM Acid Naphthylamine Di SULFONATES, 2.6.8 and 2.5.7 

Ci„H,-,(NH,)(S 03 K)(S 0 ;,H). 

Solubility of Each SepabaTSly in Water at Jo®. (Braunschweig, 1922.) 


Uins. Gni|id. 

Cumpound. per leo gius. siu. sul. 

2.6.8 Potassium naphthylamine Disulfonatc. 5 i .6 

2.5.7 u » » . 63.9 

2.6.8 Acid » » )) . 2.47 

2.5.7 » . 2 i .58 


POTASSIUM SULFONATES 

Solubility op Each Sbparatbly in Vatbr. 


Compound 

Potassium: 

Naphthalene Monositlfonate.iHgO 
” -2“ Sulfonate 

" 1.4 Chloro Sulfonate 

" 1.5 " ” 

Naphthylamine 2.4.7 Sulfonate 

II II II 

2 Phenanthrene Monosulfonate. 

3 " " .oIl.O 

10 " ” .iH^O 

" 10 Chloro 3 or 6 Sulfonate 
Q Guaiacol Sulfonate (Thiocol) 

dl ♦ •= 1.029 

ioocc.9ovol.% alcohol dissolve 0.25 


(his. Anhydrous 
Qnpd. per 100 


Authority 


25 

16.5 

18 

18 

20 

80 

20 

20 

20 

20 

IS^ 


(Witt, i 915») 

(Ephraim & Pfister, 1925.) 
(Ferrero and Bolliger, 1928.) 


(Frisch, 1930.) 


8.48* 

8.12 
■73 
12 
3 

3 " ” 

273 (SandqLuist, 1912 
0.342 ” ” 

0.84 

0.248 " 

16.6 (S'luire & Caines, 1905.) 


CloH 


.) 


gm. thiocol at 15-20° 


(Squire & 
Caines, 1905.) 


POTASSIUM Cymene SULFONATE KCHgC^H^CHg-CHgCHg.SO3 

Solubility of Potassium Cymbnb Sulfomatb in Watbr. 

(Hausllch. 1935 .) 


t° 

Chi. Hols, auronsce 
per 100 018. HgP 

t° 

(k. Hols. Sulfonate 
per 100 018. HgO 

2.5 

0.025 

45 

0.250 

15.0 

0.056 

68 

0.523 

31.0 

0.133 

90 

0.994 
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POTASSIXTM CAMPHOEATS8 

Solubility in Aqueous Solutions of d Camphoric Acid at 13.5-16“ and 

Vice Versa. 

Gungfleisch and Landrku. X9X4>) 


Gras, per xoo Gms. Sat. Sol. 

CJH. 4 (C 06 H),. C,oH„ 04 K,. 

Solid Pbase. 

Gms. per 100 Gms. Sat. Sol. 

CJI„(COOH)v ^mO.IC,' 

Solid Phase. 

0 

66.65 

C»Hm04K« 

2.90 

32.84 

Ci»Hu04K.CieHii0i 

0.9b 

69.69 

C«iHu 04 K 

3-20 

29-39 

“ 

I 

69 

it 

3-30 

28.56 

CidSij04K.3CiaiHii04 

1.10 

66.79 

it 

3.20 

27.32 

it 

0.90 

66.65 

C»oHiAK,H«0 

3.20 

22.77 

•4 

1.50 

62.37 

1 * 

3.10 

21.66 

*4 

2.60 

59-34 


2.90 

12.97 

44 

3.20 

58.37 

1 * 

2,90 

11-73 

44 

3,20 

58.09 

H 

3*3EO 

21-59 

dC^uiCOOBk 

3.20 

52-71 

c»Hu04b:.c»Eu0« 

2.90 

9.66 

44 

3.20 

48.43 

<1 

2.te 

8.X4 

4 . 

2.80 

47.88 

.4 

2.50 

6.76 

44 

2.80 

42.36 


2.30 

6.07 

44 

3 

35-60 

<f 

2 

4-55 

44 

2.85 

34-77 

it 

0.621 

0 

44 

CWH 14 O 4 K,- 

Blpotassium d camphomto. CjeHti 04 lC.C^yA *■ 
MonopotMsiumd'camphomto. Ci»Hu04lC.4C»Ei«04*“ 

Mon^joiiuiilum d dkampkomte. 

H C,8H«04K« 

Monc^otasilam d tetmoLmplmrate, 


POTASSIUM HEIilANTHATB KChHhN aSO|. jiHj0* 

1000 cc. HjO dissolve 4.368 gms. K C|* 11,^4 N, SOg.‘]i H* 0 at ao-aS®. 

(Hlark ind B«hn* 1918.) 


POTASSIUM LIONOOBRATE. 

100 gms. aq. 91,53 wt. per cent ethyl alcohol diitolve 0.i53 gm. potassium 
lignocerate at ^5® and the solution has d ^ o.iogll^, iThoman umi Vw, im.) 


POTASSIUM Salt of OAEYOPHYUUIN i*/,!!,!). 

100 gins, ^thyl alcohol dissolve a,78 gms. t»f llie sail ii io*‘. 

» Methyl alcohol »» 40.0 » .. 


fOcMlgt*, 1918.1 


POTASSIUM Saks of 


717 


KALIUM 


PHENOLPHTAUEIN 


vCfilLOII 


Equilibrium in the System Potassium Hydroxide, Phenolphthalein 
AND Water at So®. (Bassott and Bagnall, 1924.) 

Note. — Saturation was obtained by constant rotation for not less than 3 days 
of mixtures of phenolphthalein and aqueous potassium hydroxide solutions of 
various strengths. Such concentrations were chosen that a liquid and a solid 
phase was obtained in all cases. Both the saturated solution and the solid phase 
was analyzed. No solid colored salt was obtained. The results are expressed in 
terms of phenolphthalein anhydride (C20H12O8) potassium, oxide (K2O) and water. 

Oras. por 100 gms. 


Gms. per 100 gras, 
sut. sol. 


Gms. per 100 gras, 
sat. sot. 



*^10 

Solid Phnso. 



Solid Pliase. 

'kToT^ 


Solid Phase. 

4.96 

i 3.86 

P 

17.31 

39.01 

P.K1.8 

29.50 

2 .o 3 

P.K3.8 

7-49 

a4-20 

» 

17. i 5 

44.90 

P.K3.4 

24.74 

10.70 

P-K3.7 

8.25 

25.06 

P.K .5 

16. 5 o 

40.74 

» 

30.90 

1.14 

» 

8.97 

27.75 

» 

16.98 

39.22 

» 

31.65 

0.76 

» 

12.43 

38.74 

» 

16.60 

37.06 

» 

34.32 

0.06 

» 

1 3 .22 

39-91 

)) 

17.72 

33.24 

P-Kj.g 

36.24 


)) 

11.26 

33.60 

P.K .4 

19.84 

27.47 

» 

39.10 

- 

» 

14.14 

41.59 

» 

21.57 

22.11 

» 

39.57 

- 

P.K3.6 

13.19 

40.34 

P.K .3 

17.80 

35.67 

» 

42.14 


» 

i 5 .11 

44.31 


19.68 

30.90 

» 

43:62 

- 

P.K ,.5 

i 5.77 

45:76 

P.Kj.io 

22.21 

* 9-47 

P.K3.8 

45.60 


» 

15.88 

44. C6 

» 

24.74 

10.70 

» 

46.49 

- 

P.Kj.t 

16.44 

43. 5 o 

P.K,.9 

25.64 

8 .i 5 

» 

47-44 

- 

» 

15.92 

43.80 

P.K,‘.8 

28.27 

3.10 

» 

45.44 

— 


16.62 

42.62 

» 

28.98 

2.69 

» 





P = Phenolphtalein; P.K. 5 , P.K. 4 , P.K ,3 = Mono potassium salt : 

P.K2.10, P.K5.9, P.Kj.8 = Di potassium salt : 

-ilH.Oand.SH.O; 

P.Kn. 4 , P.K3.9, .8, etc. = Tri potassium salt : 

C05K.CcH4.C.(CGl^0K},.0n.4H20, 91150, 811 , 0 , etc. 


POTASSIUM LAURATE CHgtCIf^) ^^COOK 

100 gms. Water dissolve approx. 70.0 gms. CM (CH) COOK at 25®. 

'' " Benzene ” ” 0.005 " " ” " 

Results are also given for the extraction of lauric acid from aqueous 
solutions of potassium laurate and of sodium laurate by means of benzene. 
(McBain and Baton, 1928.) 

The phase rule diagrams for equilibrium in the system potassium laurate 
♦ lauric acid ♦ water, at temperatures between 100® and 370® are given 
by McBain and Field, 1933. Due to high viscosity, even at 90®, months 
may be required for the separation of the liquid phases. The existence 
of acid soaps is demonstrated by the separation of crystalline sediments 
from dilute solutions of soluble soap such as potassium laurate. At 
370* the three components are almost but not quite soluble in all pro¬ 
portions. 



K 


KALIUM 718 

POTASSIUM STEARATE GH-fCHj'ltsCOOK. 

100 gms.aq. alcohol of dts =0.8093.') (=9i.53\vt.% Cj HgOIl) dissolve 0.633 gm. 
CH3 (CHalu CO OK at 25®. I and Yu. im. I 

Solubility op Potassium Stkaratr akd of Potassium Palmitate 
IN Aqueous Ethyl Alcohol at 

(Scheringa, 19SP,) 


Potassium Stearate 


Potassium Palmitate 


Qns. CpUsjOH per Ctoa. CH:,(CH2) i.aCOOK 

100 ana. Solvent per lOO gas. aau sol. 


Qss. Cj^gOH per OteS. CH^fCHp) x^COOK 

100 IPS. Solvent per lOO jas. s&t. sol. 


49 

f |.4 

66 

2.6 

79.5 

1.8 

96 

0.62 


49 

U5.0 

66 

19.0 

79 -S 

6.S 

96 

1.4 


• This result uncertain on account of the colloidal chariicter of the 
Solution. 


POTASSIUM OLEATB CaHnCH : CI 1 (CH,) 7 C()()K. 

100 gms. of aq. 91.53 wt. per cent CjHgOll dissolve 4i.i gms. CigHgaOaK 
at 25 ° and the saturated solution has d 0.B0935. (Thoman uml Yu, i 9 -> 3 .1 


Results are given by McBain and Stewart, 1933» equilibrium in the 
System Potassium Oleate + Oleic Acid, determined by observing the tem¬ 
perature of disappearance of the last crystal upon heating, and the 
first appearance of turbidity upon cooling known mixtures of the two 
components contained in sealed evacuated tube.s. An aci<l soap of the 
composition, C,,H.^CH:CH{CfL)-COOK.C-H.„CH:CH(CHJ^COOK exists below its 
transition temp, of 47®. 

POTASSIUM CYANIDE KCN. 

100 gins. HiO dissolve 122.2 gms. KCN, or 100 gins. m. solution contain 55 
gms. I&N at I03.t®. ^ (tirifiUh^,) 

100 gins. abs. ethyl alcohol dissolve 0.87 gin. KC'N at 19.5®. 

100 gms. abs. methyl alcohol dissolve 4.91 gms. KCN at 19 * 5 ^* hk Bruyn, 189a.) 
100 gms. glycerol dissolve 32 gms. KCN at * ((Hwndowski, 1907.) 

100 gms. hydroxylamine dissolve 41 gins. K(,'N at 17.5^ (d^ Bmyn, 

100 gms. liquid ammonia (NH^) dissolve 4,55 gms. KCH at -33,9** and the 
density of the sat. solution is 0.7034. (Johnson and Krumboltx, 1933,) 
100 gms. liquid sulfur dioxide ISOy,) di.ssolve 0.017 gm. KCN at 0°. 

(Jander and Ruppolt, 1937.) 

F..pt. data for KCN -f KCl, KCN 4 - NaCN, KCN + AgCN, KCN + Cuf 
(CN)2 and for KCN 4 - Zn(CN)s are given by Truthe {19U), 


POTASSIUM CHROMOCYANIDE K,Cr(CNh> 

100 gms. HsO dissolve 32.33 gms. KaCrCCN)# at 20®. 

(Mutoan, 1885; ChrlitenMa, 1885.) 


POTASSIUM CHKOMITHIOCYANATE K2Cr(SCN)«.4HsC). 

100 gms. H2O dissolve 139 gms. salt. 


CKa»ten, fUfHrS*) 
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Solubility of Potassium Cyanide in Aqueous Solutions of Nickel Cyanide 
AT AND Vice Versa. (Corbet, 1926 .) 


Note. In the case of this and the following experiments by Bassett 
and Corbet the authors prepared the KCN from pure double salts in order 
to obtain it free of KOH. In order to prevent oxidation an atmosphere 
of coal gas previously passed through solutions of lead acetate and 
sodium hydroxide was maintained in the bottles. Both the liquid and 
the solid phases were analyzed. 

Gnis. Gms. 


!>«■ 100 *01*. 

sat. sol. 

Solid. 

por 100 gms. 

sat. soi. 

Solid. 

KCN. 

Nl (CN),. 

Phase. 

KCN. 

Nl(CNb. 

Phase. 

39-85 

I .00 

KCN 

■23.97 

10.82 

KsNi(CN)4.H-,0 

38.79 

1.88 

» 

14 

10.34 

)) 

37.64 

4.69 

» 

16.8a 

14.-29 

» 

'4 > • 11 

6.56 

» 

16.82 

13.94 

.) + Ni(CN)3 

39.09 

5.95 

KCNH-KaNi(CN)*.HsO 

10.58 

9.1.3 

Ni<Cl'!)s 

30.94 

7.46 

K2Ni(CN)4.H2 0 

0.28 

0.23 

» 


♦Unstable equilibrium. 


Solubility of Potassium Cyanide in Aqueous Solutions 


OF Potassium 

Hydroxide 

AT 25 ®. 

(Ba.s80t and Corbet, 

1924 .) 

Gms. 

per 100 gins. 

SHl. sol. 


Gms. 

per 100 gnis. sal. 

sol. 

KCN,. 

KOlI*.”' 

KCN 4- KOil. 

KCN. 

KOH*. 

"kcn -+• KOli. 

41.56 

0 . I I 

41.67 

34 

.72 

7*39 

42.11 

41.67 

0.69 

42.36 

. 33 , 

.58 

8.96 

42.54 

38 - 9 * 

3.3 

42.22 

26 

.39 

16.29 

42.68 


♦In terms of KCN. Those results show that KOH decreases the solubility of KCN in water. 
Hence accurate results require that KCN free of KOH must be used for solubility determinations. 


Solubility of Potassium Cyanide in Aqueous Solutions of Thallium Cyanide 
AT 25 ® AND Vice Versa. (Bassett and Corbet, 1924 .) 


Gms. per lOO gms. sat. sol. 

"" koT"" ^ ~'5iiCN."'' 

Solid Phase 

Gms. per 100 gms. sat. sol. 

KCN. T1 CN. 

Solid Phase 

41.7 

0.0 

KCN 

34.36 

4.90 

TIGN 

40.83 

0.71 


1.35.09 

3 I . 2.5 

4.96 

» 

39.76 

1.65 

*> 

4.46 

)) 

37.0 

3.17 

» -f.KTl(CN). 

3o. 21 

5.00 

» 

37.5 

3 .11 

KTI(CN)i 

28.07 

4.47 

» 

36.47 

4.16 

» 

21.00 

4.36 

» 

36.52 

4 . 12 

>» 

14.75 

5.46 

a 

35.93 

5.78 

» 

9.12 

7.17 

)) 

36.00 

4-99 

TICN 

0.51 

16.20 

» 

35.27 

4.98 


0.34 

16.12 

» 

34.45 

4 - 9 ‘ 

u 

0.00 

i 6 . 5 i 
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Solubility of Potassium Cyanide in Aqueous Solutions of Zinc Cyanii 
AT 25 ® and Vice Versa. (Corbel, 1920 .) 

(iins. |)(‘r 100 sal. sol. 


Gms. per lOO gms. sat. sol. 


KCN. 

Zn(CN4. 

Solltl Phasi*. 


ZimC.N'Is 

4**7 

0.00 

KCN 


0.47 

4i. i 5 

trace 

» H-KjZn^C N )v 

*4.17 

1 . 5 o 

39 -o 1 

trace 

K;Za((A)v 

7.6) 

1.7^1 

37.1*) 

0. 1 *>. 

» 

(>.(>4 

■).«(> 

34. 4 G 

0.17 

» 

6.77 

<■>•97 

3 ‘a .65 

0.20 

» 

3.81 


23.56 

0.67 

» 

2. So 

t . 30 


POTASSIUM ZINC CYANEDK K,Zn(CN)4. 
100 cc. H2O dissolve II gras. KtZnCCNl. at 20°. 


Solid rbase. 

K,Zr(CN), 




(Shtrwood» 1903.) 


POTASSIUM FERRICYANTDE K^PeiCNlg 

SOLCBILITY OF POTASSIUM FKFRICYAN IDS IN WaTFR- 
(rrltnd and Sslriaa* 19 )P 8 .) 


t® 

d of 

(tea. K,Fe(CNJ^ 

par too 

t® 

d or 

nwa. K_ra(CNK 

1 par ICO pi@. 


sac. sol.^ 

sat aolf^ 



sac. sol. 

^ sal. soir^ 

"~ir^ 

0.1 


:^ 3.22 

30.24 

29.8 


36.6s 

* 53.02 

4.7 

— 

25.49 

34.21 

33*1 

1.2045 

■— 

— 

7.8 

1.1567 

26.96 

.36.95 

39.9 

1.2115 

17.22 

59.27 

15.7 

1.1738 

30.35 

43.58 

49.0 

— 

39.12 

64.2s 

18.7 

— 

30.96 

44.85 

56.25 

— 

40.41 

67.80 

22.1 

1.1872 

32.08 

47-22 

$8.0 

1.2269 

41.10 

69.78 

25.0 

— 

32.80 

<18.80 

81.0 

— 

44.70 

80.82 

26.3 

1.1928 

33*66 

50.74 

99.0 

— 

47.60 

90.83 


The solid phase is K FelCN)^ in all cases and there is no indication 
of a break in the solubility or density curve* The saturated solutions 
were prepared by continuous agitation for 6 hours and analysr.ed by a 
gravimetric determination of the Fe. The previous deierminations of 
Wallace, 1855; Schiff, 1S60 and Grube, 1916 are slightly lower than the 
present results. 


One liter sat. sol. m 0.4687 n KOH;contain»j42.7 gms. KjFc(CN )i at 25®. (Grabn, isu.) 
“ 0.9628 “ “ 302.3 “ “ " 

“ " 1.949 “ “ 215.1 " “ 

100 cc. anhy. hydrazine dissolve 2 gms. K)Fe(CN)« at room temp. 

(Webh and Brodtnoo, 191$.) 


100 gms., methyl alcohol dissolve 0.31 gm. Potassium ferricyanide at 
the b. pt;. (66®). (ifenstock, 1934.) 
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POTASSIUM FERROCYANIDE K^Fe(CNi^ 

Solubility op Potassium Fkrbocyanidb in Water. 


(Harkins k Pearce, 1916; Fabris, 1921, 1931, 1932; Vallance, 192.2; 
ParroviT, 1926; Bovalini and Fabris, 1933.) 


The results of the above named investigators were plotted on cross 
section paper and from the average curve drawn through them the follow¬ 
ing values were read. 


a of 

QMS. K^Fs(CR)^ 


8 oiia 

dof 

Gkna. K^Fe(CN)p Solid 

^ sac. 80I. 

ner 100 0na. sat. 

aol. 

Phase 

^ aac. aol. 

per 100 0as. sat. aoL Phase 

-0.24 — 

1.25 

Tee 


SO 1.2350 

32.6 

K,Fe(CN)..3Hp 

-0.62 — 

4.0 



65 1.263s 

36.8 

^11 0 

-1.09 — 

8.0 

II 


70 — 

38.2 

II 

-1.6 Bitec.- 

11.6 

"♦K/e(CNL8o 1.2854 

40.1 

IC.FeCNL 




3H,0 

87.3 — 

41.34 

0 — 

12.5 

Fe(CNL.^ 

94 

41 .99 

K FeiCiJlc 

^11 

5 — 

15.0 

ft 


99.6 — 

42.63 


10 — 

17.36 

II 


104.1 - 

44.77 

II 

15 — 

19.3 

II 


1 

cn 

00 

00 

41.68* 

K^Fe(CN) .38,0 

20 — 

22.0 

•1 


90 — 

42.2/4.* 

^ II 

25 1.1731 

24.0 

II 


94- 

h 3 . 91 * 

II 

30 — 

26.0 

II 


95.8 — 

44.74* 

II 

35 1.2018 

27.8 

II 





* Metastable 

Solubility of Potassium Ferrocyanide ik Water at Temperatures up to 25®. 

(Vallance, 19 F 7 ,) 


The author first compared the available methods of estimating potassium 
ferrocyanide in solution and selected as most accurate, the method based 
upon decomposition of the dry salt with cone. Hj,S0^ and a little HNO , 
and finally dissolving in cone. HCl, diluting and precipitating the Fe 
with ammonia, filtering, igniting and weighing. The very careful solu¬ 
bility determinations give a curve in which there is a break at about 
18^. No difference in the crystal fo’rm or composition, K^Pe(CN)g.3H 0 
of the solid phase, above and below this point could be detected. Tne 
density curve of the saturated solutions also shows a slight change in 
direction above 17®. The dilatometric method shows a transition point 
at i7?7®. 


.0 

d of 

Ons. 

K/e^CN)^ 

per 

-0 

d Of 

ClRS. K^Fe(CN)^ per 

t 

sac. sol. 

100 

one. sac. 

sol. 

c 

sac. sol. 

100 0na. sac. sol. 

15 

1.1378 


19.52 


19.0 

1.150s 

21.08 

16 

1.141s 


20.00 


20.0 

1.1543 

21.9 

17 

1.1455 


21.00 


22.5 

1.161s 

22.7 

17.7 

1.1471 


25.64- 


25.0 

1.1701 

23.97 


Solubility of Potassium Ferrocyanide in Aq. Potassium Hydroxide 
Solutions at 25® (Grube, 1914 ) 


Gmi. 

Solvent. K-F‘(CN)..3H,0 ^lid 

per 1000 cc. Phase. 

Sol. 

0.09984 n KOH 308.5 k,Fc(CN),. 3 HjO 
0.2496 “ 283.5 

0.4963 “ 247.1 

0.7036 “ 217.4 


Solvent. 


Gms. 

K 4 Fe(CN)e. 3 H 20 Solid 

per 1000 cc. Phase. 

Sat. Sol. 


0.9415 » KOH 184.8 K,Fe(CN)..3H,0 
1.395 “ 132.1 

1.883 “ 86.12 


CN 
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Solubility of Mixtures of Potassium Ferrocyanidk and Ferricyanide 
IN Water and in Aq. Potassium Hydroxide Solutions at 25®. { Gmbt , 


Solvent. 

Gms. i)er looo cc. 

«<>¥»">■ SoUd Pha-tt 



Water 

338-1 

79 .02 K0Fe(CN),+IC4Ft(CN)fl.3HsO 

0.4687 n KOH 

309 

66.64 ** 

0.9628 “ 

275-3 

SS.I9 

1.949 

200.8 

35*95 


Solubility of Potassium Ferrocyanide in Aqueous Solutions of 
Sodium Ferrocyanide at 25® and Vice Versa. (Harkins and F«rce, 1916.) 


Mols. per looo Gms. HjO. 

Gms. 

K 4 Fe(CN)e 

of 

Mols. r>er xo (^ Gms. H/>. 

Gms. 

Na 4 Fe(CN)i, 


jNa,Ke(CN)«. 

K 4 Fe(CN),‘.P«r 

Sat. Sol. 

k^FeiCN),. Na4Fe(CN),.P«r*^Gms. Sat. Sol 
H3O. 

0 

0.89459 

329-s 

1.09081 

0 

0.6818 

205.25 

^■OSOS 

0.05072 

0.88272 

325-1 

1.0990 

0.1327 

0.7056 

214.47 

X.0199 

0.06633 

0.88544 

326 

I.10039 

O.I7B9 

0.7213 

219.23 

1.0792 

0.12306 

0.88088 

324-4 

1.09350 

0 . 2 IIS 

0. 7^.53 

220.44 

I.1006 

0.25972 

0.89116 

328-3 

1.12796 

0. 2722 

0.7610 

231.29 

I,m3 

0.4900 

0.91600 

337-4 

1.17241 

0.3532 

0.7814 

237.49 

I.1243 

0.87034 

0.99000 

364.6 

I.19700 

0.5850 

0.8652 

262.97 

1.1567 

0.91060 

1.01200 

372.3 

I.21190 

O.61II 

0.8712 

264.79 

1.1581 

0.95^79 

1.05177 

387.5 

1.22673 

0.6994 

0.8984 

273.05 

t ,1830 

1.0438 

I.1159 

411 

1.25789 

1.0578 

0.95^^ 

291.40 

1,2267 


EQUILIBRIOM IK THI SYSTEM POTASSinH P»R«OCYAHI 08 , 

Potassium Sulfatb amf Water. 

(Bovallnl and Fadna* 


.0 

Oha. 

par 100 Oolid 


rii*. 

par too 

teUd 

V 

pus. 

aac. aol. FBaaa 

^ -.. 

t 

^a. 

aat. anl. 

i^aaa 


' K^yafCN)^ 



r* 




“1.6 

11:58 

0.0 Ice -f 

IC -3 

65 

38.81 

0,0 

K -3 

“2.0$ 

9*07 

4.62 " 


ft 

33.645 

3.21s 

" ♦ K,S( 

0 

9«8o 

4.83 

ft * w ^ 

H 

0.0 

16.0 

K,SO. 

0 

12.48 

0.0 

H 

74 

iB. 7 S 

0,0 

k .3 

0 

0.0 

6.82 K.SO, 


II 

36.20 

3.295 


30 

25.94 

0,0 K.3 



0.0 

16.92 

K.SO, 

" 

24.17 

0.902 *' 


8s 

40.72 

0.0 

k .3 

(f 

22.97 

2,231 " 


n 

38.715 

2,975 


H 

22.23 

3.902 ’• ^ 

IC,SO^ 

ti 

0.0 

18.u 

K.HO, 

It 

16.45 

s.sasKpSO 


86.3 

39.0J 

2.Bo 

Kfs i KJ 

ft 

11.08 

7.126 





tcni^K 

H 

8.54 

7.818 ” 


90 

41 .38 

0.0 

KJefCHi; 

M 

5.01 

9.59 ” 



40.14 

1,030 



3-03 

10.205 ” 


H 

39.75 

i .410 

« 


0.0 

11.53 ” 


n 

39,30 

3.770 

« 

40 

29.28 

0.0 k.3 


« 

39.165 

2.831 

" ♦ K.: 

" 

28. $8 

1,288 ’• 


H 

32.11 

4.30 



27.50 

2.468 " 


w 

30,36 

5.26 

'k * 


25.66 

3.982 

K,sn^ 

» 

17.20 

9.92 

n 


19.63 

S.495W 


n 

14.67 

n.09 

H 


15.21 

7.031 ” 


H 

5.46 

15.42 

t* 


10.36 

8.557 " 


H 

0.0 

18-60 

t* 

" 

8.56 

8.930 ” 

104.1 

[b.pU 44.77 

0.0 

K/etCK), 

If 

5.88 

10.111 ” 

104.3 

tt 

3<>.356 

1 .344 

" . KV? 


3.03 

11.306 ” 

101.4 


0 

19.50 



0.0 

12.90 ” 







K .3 = K/e(CN),.3H,0 






KALIUM i 


m 

Solubility of Potassium Fbrrocyanidti in Aqueous 
Solutions of Ammonia at i8®. 

(Tettamanai, 1Q33.) 


fJms. par 100 

^s. sac. sol 

Solid 

Gtas. par 100 

^a. sat. sol. 

Solid 

NH3 

K^Fe(CN)g 

^ Phaae 


K^FefODg 

Phase 

0.0 

21.21 

K/e(CN) .3H 0 

20.60 

0.872 

K Fe(CN)^.3H20 

4.51 

11.20 

II 

22.37 

0.750 


9.13 

5.65 

II 

23.62 

0.645 

It 

11.86 

3.76 

II 

25.05 

0.497 

II 

15.19 

2.24 

II 

26.95 

0.427 

II 

16.79 

1.53 

II 

34.09 

0.157 

II 

18.11 

1.16 






100 grns. Methyl Alcohol dissolve 0.90 gm. Potassium ferrocyanide at 
the b. pt. (66°). (Henstock, 1934.) 

Equilibrium in the System Potassium Ferrocyanide, Tertiary 
Butyl Alcohol and Water at 25°. 

(Olnnlaga, H«rrlng and Webb» 1933.) 


The composition of the homogeneous mixture (plait point) of this system 
was found to be 

4,3 percent KgFe(CN)^ >► 38.0 percent ter. (CH^I^COH 57.7 percent H^O 
The original results for the remaining points on the binodal curve are 
not given but only the values of a series of arbitrary constants calcu¬ 
lated from them by means of empirical ei^uations. C 

Solubility op Potassium Ferrocyanide in 
Aqueous Solutions op Ethyl Alcohol at 20°. 

(Dlaie d« Rada artd Benaejo. 19B9.) 


Voi. Percant 
C^^OH in Sol van t 

0 (» HjjO) 

5 

10 

IS 

20 

2 S 

30 

35 

40 


Qna. K^Fa(Ol)^per 
IOC 0na. aac. aol. 

22.01 

16.40 

10.47 

6.61 

3.905 

2 . 39 n 

1.420 

0.789 

0.56s 


Vol. Parcant 
Cj^gOH In Solvent 

45 

50 

55 

60 

65 

70 

75 

80 

85 


Otaa. K^Pe(Ol)gPer 
too aat. aol. 

0.352 
0.229 
0. 143 
0.094 
0.057 
0.053 

0.039 
0.025 
none 


POTASSIUM CYANATE KCNO. 


Solubility in Alcoholic Mixtures. 

(Erdmann, 1893.) 


Solvent. 

80 per cent Alcohol + 20 per cent Water 

80 per cent Alcohol + 20 per cent Methyl Alcohol 

80 per cent Alcohol + 10 per cent Acetone 


Gms. KCNO 
per Liter Solvent 
at b.-pt. 

62 

76 

82 


100 gms. alcohol of df,, — 0.799 dissolve 0.16 gm. KCNO at o'* and o .53 gm. at b. pt. 

» )) 80 "/o concentration dissolve. *.9 gms. KCNO at 0* and 6.a gms. at h.pt 

» benzene dissolve o.iH gm, KCNO all), pt. (Cranston and Livingstone, 1926 .) 
100 gms. liquid Ammonia, NH , dissolve 1.7 gm. KCNO at 25°. 

II cc. '* ») » " 1,02 '* " " " 

(Hunt, 1932.) 
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K KALIUM 

POTASSIUM Flatiim CYANIDE K,FuJIN h.1 H,0. 


Solubility of Potassiu-m Flatimo C.vaniok in \\Ari-;ii, t i^p**^*}'wtul jfoUy^ 
Saturation sotnirod hy constant Etirrini in a ttitTinostat. 


r 

dm*, K.HiO., 
j>».r .W «wi. »|0. 

t’. 

Uws%. IkjIU'i?*., 
trr im «!«», |f,o 

HtUill lUmsi. 

0.1.. 


n .60 

K,nt <:n , 41,0 

45.0,. 



9.8.. 



» 

49.9.. 

.. 109,'ll» 

II 

14.4.. 


96.53 

u 

V#, 1 O' 



13,35 It*, lu. 


«»a,inii;.vs, 111,0 

■‘1 ». 1. . 

. 15.5 


16 . 38 . 


98.63 

E,riia'». 41,0 

Oo..|. . 

s 3.9, 1 

.» 

I 7 . 4 *>.. 

• , 

99.09 

I* 

(17. ». . 

. . t 'III. 9 

tt 

9 . 0 . 05 . 

». 

33.83 


74. • >■ 

|*t 171.9 


•AU.C)'). 


37.73 


78. -i , , 

173.9 

a,in i>f., 41,0 

9 /). 0 . . 

, , 

41.91 

04.16 

.. 

Hi.6. . 

.. 

n 

. 35 . 0 .. 


•* 

H7, 

. . lH| .!» 

.. 

39.7;). 

.. 

78.9,3 


91,0. , 


n 


The transition tomparaturei ftr. pt.) waro drti?rniiii«nl liy thr tiiliitoinrtrif mctij 


POT488T0M THIOCIAKATI CNS 

CNS SomsiLitt or PoTAtiiwa TuioorAitATii la WAttr. 

(Up to 35*, Radorff, sS6^, i$73; Fooit, loot; W4fi»tUjrw» 

Occleshaw^ 1931. hi tht it«par 4 tsiri*f| 193^.1 

The deterwiRAtiOBit ol ^rictk were nwilf* oii?itrvia| tht it^ptratMrt 
ot disAppearaace of ibt laat cryital in »i*torci of ICliH ♦ ILO cofttAiaed 
in sealed tubes, h polyi^rphlc iwvtrAtt'in of ICC\H occurs at 
hence the solubility curve has a break at that pol«i. 


a 

UM. aofs ntr 

100 tpa 

Si»ll 4 

& 

fla*. notiMf 

mo #111. 


t" / 




r 


•iir 


-0.5 

20.0 

16.7 

let 

99.0 

673.6 

87,04 

h'CNS II 

-9 .55 

30.0 

23.1 

«» 

108.4 

803.9 

88.94 

w 

-31.2 

lOl.O 

50.24 

- ♦ KCKS 

n6.S 

9$6.2 

90 . SI 

m 

0 

177 

63.9 

KCNS n 

124.6 

IIS0.2 

03.00 

m 

20 

217 

68.45 

m 

130.7 

1346.3 

93.07 

« 

as 

a 39 

70.50 

«* 

140.6 

lias.# 

94 . ia 


32.6 

265.1 

72.61 

m 

142.7 

I 9 S 7.7 

9 S.M 

KCHS I 

# 7.3 

317.05 

76.03 

m 

149.4 

3471.1 

#• 13 


57.0 

3 S 8.6 

7 i.i 8 

w 

157.4 

MOO. 6 

97.39 

H 

00.7 

408.us 

80.34 

M 

l 6 f .3 

9 M 3.0 

f 8 . 9 l 

*1 

74.5 

455.9 

82.02 

«t 

176.1 

M. pi 

. 

*# 

84.2 

5:^.9 

84.0s 

M 






Chretien and Ifof£er> 1935, by intaas of tht crystal I liailoa diagri^# 
found wetasiable crystallist forms of ICCMS hav|fi| |/j «d mol. of 
H^O at tesper&turtf htimm tht tuitcilc 

too fms. liq^uld Sulfur Diorldt# SOpi dissolve A.St gmi. KCUS at 0 *. 

iJaiiltr ASiJ lltippolu 1 917.4 
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KALIUM K 

Solubility of Potassium Thiocyanate in Acetone, Amyl Alcohol, etc. 

(von Laszcynski, 1894.) 


In Acetone. 

In Amyl Alcohol. 

In Ethyl Acetate. 

In Pyridine. 

t®. 

Gms. KSCN per 
100 Gms. 
(CHjOaCO. 

Gms. KSCN per 
t®. 100 Gms, 

CfiHnOH. 

Gms. KSCN per 
t®. 100 Gms. 

CHaCOOCaHfi. 

t®. 

Gms. KSCN per 
100 Gms. 
CsHfiN. 

22 

20.75 

13 0.18 

0 0.44 

0 

6-75 

58 

20.40 

65 1-34 

14 0.40 

20 

6.15 



100 2.14 

79 0.20 

58 

4-97 



133-5 3-15 


97 

3.88 





“5 

3.21 


Equilibrium in the System Potassium Thiocyanate, 

Tertiary Butyl Alcohol and Water at 25®. 

(Oinnlnga. H«rrlng and Wabb, 1993.) 

The composition of the homogeneous mixture (plait point) of this system 
was found to be: 

37,9 percent KSCN + 19,3 percent ter.(CH^)^OOH * 42.8 percent H^O 
The original results for the remaining points on the binodal curve are 
not given but only the values of a series of arbitrary constants calcu¬ 
lated from them by means of empirical equations. 


Solubility of Potassium Thiocyanate in Pyridine, Determined by 
THE Synthetic Method. 




(Wagner 

and Zemcr, 1911.) 




Gms. KSCN 

Solid 

Phase. 


Gms. KSCN 

Solid 

Phase. 

f. 

per 100 Gms. 
Mixture. 

t*. 

per 100 Gms. 
Mixture. 

-42 

0 

CjH»N 

70-71 

1.23 

KSCN 

— 42.1 

0-5 

** 

116-117 

0.89 

it 

-42.4 

1-33 


172.7 

at this temperature two liquid 

— 42.8 

2.4 

“ 


layers appear and 

do not be- 

—43.3Eutec. 3.1 

“ -f-KSCN 


come homogeneous up to aoo". 

about +10 

2.2 

KSCN 

173.8 m. pt. 

100 

KSCN 


100 gms. anhydrous acetonitrile dissolve 11.31 gms. KSCN at 18®. 

(Naumann and Schier, 1914*) 

Fusion-point data for mixtures of KSCN + NaSCN and KSCN RbSCN 
are given by Wrzesnewsky (i9i>). 


Distribution of Potassium Thiocyanate at 17® Between Water and 


Amyl Alcohol. (Wosncssonsky, 1925.) 

MiMimols. KSCN per lUer of MllUraols. KSCN per Uler of 


UjO layer (0^). 

Alcohol layer {C,». 

c?-” 

IfaO layer (Cj). 

Alcohol layer (C,). 


i55.4o 

2-329 

88 

640.235 

>7-379 

86 

338.8a 

7 .<>00 

8(i 

1075.221 

31.5<)() 

86 

410.753 

9.333 

86 




K KALIUM 72 (^ 

POTASSIUM CARBOSATK 

SOtHBILITI or POTABSItm Cawohati in Wati«. 

(Mulder, i86<t; de Cc>ppet> 1872; MeyerJmffer, i»)ck,; KreniAun .md Sitek, 
1909; de V^aal, Osaka, Bain, 1*127; and Hiller, 

1927; Hill, 1930» i930(aH. 


CO 


-0 

(to#. ptT 

.%ua 

M 

%A. nj\\ ytr 

IfeliU 

t 

pi. MU Ml. 

, FhM« 

i, 

100 p*. »4u fcii. 

PhM« 

-10 

-20 

31.3 

31- 

fee 

m 

so 

*i 1 . 9 

nu . a 


-30 

36.9 


bo 

SS‘9 

n 

- 36 . s 

39.6 


7« 

*;7 . 1 

« 

- 6.2 

ir,pt,50.9 


IHi) Ho 

S 8..1 


0 

51-^5 


w 

. 6 

tt 

■♦•10 

51-9 

H 

100 

bo. 9 

.♦ 

20 

53.5 

» 

no 

02 . 

If 

25 

S 3 .as 

II 

1 j{» 

by . y 

« 

30 

S 3.3 


1 |0 

bb . j 

*• 

The density of the sat, soluti*m at 

5® - 1 . 

.nut* at J 5 » s 

1,559 md i 


35 ® * i«56o. Other delerwinaiions not i« giMid ^i^rrewent wuh ihe i^ove 
are given by Rngel, 1886; K^lhler, 18*^7; ure*»ni-4Ji and l^tih, tmni 
fiubii^ov, 1918; Blandale, 1923! Hjinski, 1929; Htarkowa, 17^1; and 
Appleby and Leishman, 1932. the last ft.«ne 4 invent t|ai*»rrt preient evi¬ 
dence, based upon analysen ol the ^wiUtl phases in etmuwi with the 


l^uld layers formed in the sy?itw K«CU, * 
that the stable hydrate is KXO^.aH^fl a«»l : 


KH^ ♦ at ti® and at 25® 
not 

Determinations of the ed«itibrium'in apieons solutions of ptit^wshw 
carbonate and bicarbonate in concent rat i*»«s yp lu |is, «rj|. per 
liter, in relation to the partial pressure of elk in the gas phase In 
contact with the solution, are given by l^alker, Pray % Johnston, 1927. 


POTASSIUM BiCARiOHATE 

SOttJSIbITY or POTASSItlN 111 C AH ROM ATI I?* MAti«. 

(Dihlets, iB7*i 1 Engel, 1S88; Oreenkh and liwlfh, 1901. 4 ** I’orcraid, 
1909; Foerster, Brosche and K^rberg-Hchulx, 192*1, Hill and Hill, 19^7; 
Oglesby, 1929? Hill, 19301*1; Starkowa, 1911 and Paris and Hondain- 
Honval, 1938.I 

The results of the above named investigator^ var 11**1 very -iltiiiily 
from the smoothed curve frf« which the following v.ilueo were read. 


,0 

d. e f 

His. lOjfOj p*r 

Hiita 

.u 

4 «f 

'll*, fnrtt p#f a©ua 

b 

8iU Ml. 

100 iwi, tsu mi 

. rnsie 

I** 


1^1 *ii. 

Ml.Wltit 

-0.70 

— 

3.17 

Ice 

30 

i, ri 4 

35.0 

KH0). 

-a.16 

— 

5.7? 

*» 

35 

l.iMK 

3b. b 

w * 

~3.31 


9»# 

« 

30 

1. 199 

jH. 1 

*» 

-3.90 

— 

la.fkl 

M 

lid 

t. jl7 

II. 1 

« 

-5*93 

Eutec.*— 

i6.9S 

*• # KHc^„ 

SO 

«« 

|t|.3 

»« 

0 

1. i :io 

iBA 

mm^ 

fto 


17, n 

« 

710 

1*159 

ai .8 

H 

70 

— 

uii. 6 

m 
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KALIUM K 


Solubility op Potassium Carbonate and of Potassium Bicarbonate 
Each Separately in Water. 
riaicahaahl, 1927.) 


Results for 

Potassium 

Carbonate 

Results for Potassium Bicarbonate 

^0 

a. of 

Ons. Kj,C0^ 

per Solid 


d. of 

0 ms. KHCO^ per 

Solid 


sac. sol. 

100 «ns. saL 

sol. Phase 


sac. sol. 

100 sac. sol. 

Phase 

“11 

1.533 

50.45 

K^COj-aH^O 

0 

1.1329 

18.41 

KHCO, 

“ 5 

1.5445 

50.93 

'■ H 

10 

1.1544 

21.53 

II 

0 

1.546 

51.35 

It 

20.5 

1.1772 

25.23 

II 

^5 

1.5475 

51.60 

II 

30 

1.2004 

28.52 

II 

10 

1.549 

51.90 

II 

40 

1.2196 

32,24 

II 

30 

1.557 

S 3 .60 

II 

50 

1.2439 

36.04 

II 

SO 

1.570 

55.73 

II 

60 

1.2711 

39.65 

II 

70 

1.590 

58.13 

11 

70 

1.3005 

43.37 



In the case of the Bicarbonate results the solutions were under a 
pressure of 1 atmosphere of 00^^. 


C( 


Solubility of Potassium Carbonate and of Bicarbonate in Watfr in Contact 
WITH Atmospheres Containing Varying Percentages of Carbon Dioxide. 

(Taxahashl, 1927.) 


Results at 50° 


Results at 70® 


Percenc 

<1. of 

Qtea. per 100 

Solid 

Percenc 

d. of 

Qtas. per 100 

C0j» in 

sac. 

gies. sac. sol. 

Phase 

COj, in 

sac. 

ges. se^. sol. 

Acnospheres 

sol. 



Acao spheres 

sol. 

^ 2 ^ 

CO^' 

0 

1.570 

38.00 

17.78 


0 

1.590 

39.65 

18.48 

16 

1.569 

37.90 

18.07 

II 

22 

1.588 

39.34 

19.41 

18 

1.570 

37.43 

17.90 

’•^KHCO, 26 

1.575 

39.02 

19. 16 

20 

1.512 

35 .81 

17.27 

KHCO, 

50 

l.SSO 

36.36 

18.44 

22 

1.494 

31.79 

15.80 

II ^ 

55 

1.430 

29.47 

16.85 

50 

1.401 

27.25 

14.60 

" 

60 

1.315 

25.99 

16.37 

60 

1.352 

23.32 

14.20 

II 

80 

1.335 

22.6$ 

16. i8 

80 

1.282 

19 .54 

14. 10 

II 

99 .5 

1.301 

20.45 

16.87 

99.5 

1.241 

16.95 

14.62 

II 






Solid 

Pha«0 



Knco3 






X KALIUM 


CO 


7aS 


SoLUBiLirr or PoTASSiim Ch^nmAtn in hmmii» i^ummn or 

POTASSION BiCAttiOKATS A»» ViCI VllSA AT SSfttAL TUHrtiATtfH®. 

f«iu, 


d.of 

caa. p#r WO j 

iSU 901. 



•J.uf 

Oi*. ptf too m 

». Mt mm 

sat. aol. 


mn^ 



•%U IWt, 






Results at 

s* 





RetioUs 

at 

15 ® 


1.543 

51.53 

0*0 

K. 

il 

1 

.560 



0.0 

L»i 

1 - 5 SS 

50.59 

K 73 


♦ 1.3.Ill 

.571 

SI .60 


3 .a 6 

"♦ 1 . 3 . 


SO. 03 

1.77 

1 . 

3,11 


.$63 

50.99 


3.48 

1 * 3 . ll 

1 .S 43 

49.91 

1.90 

n 

^ K«m, 


.564 

50. SB 


3.6a 


1.543 

fl 9 . 6 S 

1.96 

t* 


• •!S 6 

50.00 


3.93 

n 

1.509 

46.38 

3.55 

KHO). 


• 5 S 6 

49 -S* 


4.37 

^ e Mi 

1.137 

0.0 

30.15 

H 



.548 

48.91 


4.37 

KHCO, 







.441 

:i 7 . 7 i 


7 .SO 



Results at 

n" 




. 339 



14.31 

n 







. j;a 

10.04 


33.10 

w 

1 .SS 9 

53.77 

0.0 

K. 

ii 


. ao8 

0.97 


38.8a 

»» 

1.563 

51.33 

3.64 

»*♦ 

1.a. il 


.300 

0.0 


39.60 

Vt 

1.563 

50.77 

3.85 

1. 

3.1I 







1.554 

50.38 

3.03 

» 




Results 

at 

50® 


1.549 

49.77 

3.33 


♦ Ktm . 







1.545 

49.48 

3.33 

n 



54.8 


0.0 

tii 

1.538 

48.14 

3.56 


1 

. 584 

53*85 


1.83 

1 . 3 . 

1.48s 

43*83 

4.67 

M 


1 

.581 

51*97 


4.40 

i.a.ii 

1.903 

34.71 

7.35 

*» 


1 

.569 

SO .93 


4.97 

n 

1.316 

33.36 

13 .19 

Ct 


s 

.565 

49.65 


5.77 

-♦w 

1.373 

16*98 

15.45 

Mt 




0,0 


, 14 .a 


i.aaB 

10.00 

19. 31 

** 








1.187 

0.0 

36.78 

n 








K.ii - 

K,C 0 ,a*H,( 

0 i i.a.il 

m 

K^CO^.aKHCOj.iiM/). 





Restilti for ibe for ifcii mmm art ny Si*rlm#a, 

i 93 i» the author to tin4 iht iIohIiIp' nali 

The earlier reaulti of Riinl, iSiB» at o^» for ihit art «1» 

probably inaccurate since his ¥altt# for in %#ai#f ¥ 4 rlf» m- irtatl; 

from that of all other inrtsiltaion. 


SoLtJEaLinr of Potamhim CAummm %n Sa*wri0»i m Pot atiwii 

Ckloeiok Am Of Pora^ttiii llfoioicio* at ,p*. wuii* 

R»u!t« for Km -f KO, R^iitti Im Km + KOli 


kis. p@r tm Om Sat. Sd. 


mt %i. %i 4 . 

f Itot. 


EO. 

S^I8 f hMAtt. 



S 3-37 

0 


S 3 S 7 

0 

KiC(Vs|iW> 

53.22 

1-03 


3 , SO 

S 3 77 

« 

51 ,^ 

1,07 

EO 

IMS 

SS '14 

♦* +EOH.tlV> 

1.64 

0 

26.22 

28.01 

<* 

0 

S 5-75 

EClIiiW 
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Solubility of Potassium Carbonate in Aqueous Solutions of Potassium 
Chlorate and Vice Versa at and at 40®. (Iljinsky, 1924.) 

Note. — Saturation was secured by active shaking at constant temperature. 
The attainment of equilibrium was controlled by successive density determinations 
and by analyses. In most cases the time required was 3 to 5 hours. For the 
triple points and those corresponding to double salts, several days were required. 
The solid phases were identified by analysis. 



Gms. per 100 gins. 11 , 0 . 



Gms. per 100 gms. ILO. 


d of 

.. 



d of 

.Ill 

. 


sat. sol. 

KClOa. 

KjCO,. 

Solid Phase. 

sat. sol. 

KCIO3. 

KjCO,. 

Solid Phase. 


Results at 24®.2. 


Results at 24®. 

2. 

r. 55 o 

0.0 

112.6 

IVXO3.2H9O 

- 

2.90 

23.4 

KCIO, 


0.35 

III .6 

)>+Kcro 3 

1.180 

3.00 

22.3 

» 


0.5 

97.5 

KC103 

I . 100 

4.50 

10 . I 

» 

- 

0.35 

96.8 

» 

1.045 

8.10 

0.0 

)) 

I. :5oo 

0.55 

95.^. 

)) 


Results at 40* 

9 

1 .362 

1.10 

58.3 

» 

1.558 

0.0 

119.3 

K‘»G03.2H2O 

1.362 

i.i 5 

56.5 

- 

1.539 

2.2 

109.8 

»+KG 103 

1.302 

1.60 

44.7 

» 

i . 3 i 6 

2.1 

42.2 

KCiOa 

1.220 

2.20 

3 i .3 

» 

1.195 

5.5 

24.4 

» 

1.218 

2.40 

29.3 


1.073 

14.2 

0.0 

» 


Equilibrium in the System Potassium Carbonate, Potassium Chlorate, 
Sodium Carbonate, Sodium Chlorate and Water at 24 ®. 2 . (Iljmski, 1924.) 

See note 

Gms. per 190 gms. 11,0 C( 


d of 
sal. sol. 

KjCO,. 

KOlO,. 

NA,(.Oa. 

NaOlO,. 


Solid Phase 

_ 

0.0 

1 .5 

22.0 

68.9 

NaClO,-+-Na,003.711,0 

_ 

0.0 

2.6 

22.2 

66.9 


W H” IliClO, 

1.383 

0.0 

0.0 

24.6 

46.2 

Na,(: 0 ,. 1 on, 0 -HNa,CO, . 711,0 


0.0 

2.5 

24.5 

45.0 

» 

» 4 -KCIO, 

1.398 

27.7 

0.7 

33.6 

0.0 

)) ' 4 “ ^a,C03.K,,C03. oll,0 ■+• KiClOf 

1. 5 i 6 

89-9 

0.6 

7*7 

0.0 

KsCOjta If, 0 4 -Na,C 0 ,.K, 00 j.ClI, 04 -KCl 0 a 

1. 5 io 

90-7 

0.5 

6.7 

0.0 

» 

4" KOlOa 

i. 53 o 

92.8 

0.4 

6.0 

0.0 

» 

» 

1.528 

100.7 

0.8 

1.3 

0.0 

» 

» 

1.552 

III.6 

0. 3 

0.0 

0.0 

») 

» 


0.0 

2.6 

22.2 

66.9 

Nai:i(>3 

4 - » 4 X'11,003. 711,0 

1.442 

0.0 

5 .1 

6.6 

88.2 

» 

» 

1.389 

0.0 

5.9 

3.8 

90.6 

» 

» 

1.443 

0.0 

5.1 

1.5 

95.7 

}> 

» 

1 .450 

0.0 

4.6 

1.4 

96,0 

» 

»> 

1.432 

0.0 

4.2 

0.0 

96.6 

» 

» 

- 

0.0 

2.5 

24.5 

45,0 

Xa^OO,.! Olf ,0 ”+■ )> •+■ X’a,003.711,0 

1.332 

0.0 

3.2 

26.0 

29.1 

» 

» 

- 

0.0 

7.2 

30.7 

0.0 

» 

»• 

1.398 

27.7 

0.7 

33.6 

0.0 

» 

» 4 *X'a,OO 3 .K,CO 3 . 0 lI,O 

1.433 

54.1 

0.6 

15 .2 

0.0 


» 4- » 

i. 5 i 6 

« 9-9 

0.6 

7-7 

0.0 

K/. 03 . 2 n, 04 - » -h » 

- 

0.0 

2.6 

22.2 

66.9 

NaOlOa 

4 - » 4 -Na, 003 . 7 ll 30 

- 

0.0 

2.5 

24.5 

45.0 

X’aaCOa. 1011,0 4 - » » . 
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Bquiliurium in thk StSTiM Potassium Ricaibonati 
PoTAssum Chi*osi0i and Water. 
fFtna ma , 193BJ 

Tn order to have an excess of {«y present, the authors used for 
preparing the saturatcl solutions, water previously HaiuriUed’at about 
sPwith CO,, instea<l of pure water. Saturation was thus affected umi. 

1 to 2 atmospheres pressure of CX)^, 



d.uf 

Cfcia, p«r 

100 ipia. mna 


4 .tif 

Ufc0. ptr 

top Hj.} 

sau aol. 




tol. 


1 



Results 

at 10^ 




Results 

at ao“ ( 

icon. 1 

1 

.154 

0.0 

27.78 


1 

.218 


IS. 22 

mix 

1 

.164 

9.08 

20.87 


1 

,204 

31. u 

10.08 

KCl ‘ 

1 

.175 

15.08 

17.82 

H 

I 

. 180 

32,00 

5.12 

H 

1 

.195 

33.93 

13.75 

“ * KCl 

1 

. 174 

14 . n 

0.0 

M 

1 

.a 04 

37.45 

13.55 



Reful tft 



1 

.181 

39.54 

5.17 

IKI 



41 29,, B5 


1 

. 164 

31.12 

0.0 

M 

1 , 

.197 

0.0 

19.2 1 

KICO, 



Results 

at 20® 


1 . 

.334 

n , 10 

18. 24 

" *’ 





1 . 

. 181 

37,08 

0.0 

KCl 

1 . 

.177 

0.0 

33.19 

m(x>^ 



He‘iuU^ 

At Hi}** 


1 , 

1 184 

10.05 

35*34 

n 





1 . 

. 180 

15*33 

Z 3.03 

» 

I . 

.317 

0,0 

45*51 

KHCO, 

1 . 

>198 

20.14 

19.35 

w 

1 . 

.349 

33.03 

23.00 


li 

• 207 

24.31 

17*33 

m 

1 , 

. 189 

40 . IS 

0.0 

KCl 




KCl 


KCl 


Eqoiubiuum in the Srwttm Poiahhu-xi Stnnvu 

Potassium Ciilobide, Sooium Chujhuie a\i* Wai-mi at 


WON ate, 
illtiiHfkhs IMl) 


___ 

(h«s, pttf 

JtH» |[W», It,f> 




■ 

», 

u 3 , S7 

0.0 

0,0 

0.0 

104.18 

0.0 

10,89 

0.0 

3 o .48 

0.0 

31.57 

o.#» 

18.96 

0.0 

31.63 

0,0 

0.0 

0.0 

2 i. 67 

73 /U 

0.0 

16.29 

0.0 


no.68 

2.07 

0,0 

o.t» 

0.0 

13.78 

77.47 

t 5 . 8 i 

•>.5.79 

0,0 

•17.04 

10 59 

49.78 

0.0 


S .55 

102. 5 o 

1.83 

I 1 ,09 

0,0 

36 . »9 

0.0 

27.82 

0*0 

33. (>4 


75.79 

0.0 

0.0 

22.08 

‘JH.S 5 

0.0 


Tlwiip, 

VjH,o 

" • •'iaji.flji. i»H,0 

N4i;i 

» K«;i 

K,(:u, . „ 

I .. I NuCl 

.'t Ni»,i;o,.7H,0 

" . . KjCOjV.HjO 

. Ki.l 

*4• loHift » 
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100 gms. H2O dissolve 10.76 gms. K2CO3 + 2.66 gms. KNO3 at 10° when both 
salts are present in excess. (Kremann and Zitek, 1909.) 

100 gms. H2O dissolve 10.53 gnis. K2CO3 +6.12 gms. Na2C03 at 10° when 
both salts are present in excess (Kremann and Zitek, 1909). See also Potassium 
Sodium Carbonate. 

Data for aqueous solutions of K2CO3 + KNO3 + Na 2 C 03 + NaNOs, simul¬ 
taneously saturated with two or more of the salts at 10® and at 25®, are also 
given by Kremann and Zitek (1909). 

Data for the reciprocal salt pairs K2CO3 -f BaS 04 ^ K2SO4 + BaCOa at 25®, 
80° and 100® are given by Meyerhoffer (1905). 

An aqueous solution, simultaneously saturated with K2CO8.2H2O, K2SO4 and 
BaCOs, contains 53.1 gms. K2CO8 -f 0.023 K2SO4 at 25®. (MeyerhoflEer, 1905.) 


Equilibrium in the System Potassium Carbonate Ammonia anp Water. 

(Appietiey and Lelshwan, 19S2.) 

Two liquid layers are formed at concentration.s of atninonia above 2.5 
percent. The concentrations are expressed in gms. per 100 gms. sat. 
solution. 



Aqueous Layer 

Ajnmonlacal Layer 


Solid 

^d.of sat. 

sol. NHj 

K;,C0^ 

d.ol sat. sol. NHjj 

K2CO3 

\ 

Phase 

1-S39 

0.0 

50.69 

— 

— 

— 


• 2 H .0 

1.517 

1.06 

49.37 

— 

— 

— 


1! ^ 

1.507 

1.57 

48.84 

— 

— 

— 


" 

1 . '^83 

2.51 

47.42 

— 

— 

— 



1.475 

2.52 

47.13 

0.901 

32.07 

2.72 


M 

1 . /^21 

3.26 

42. 54 

0.921 

27.41 

2.99 



1.371 

3.70 

39.44 

0.946 

24.59 

3.73 



1.340 

4.41 

35.95 

0.968 

22.02 

5.84 



1.240 

6.91 

28.92 

1.038 

16.17 

12.44 



1.109 

12.09 

18.51 

1. 109 

12. 09 

18.51 

(critical solution) 

— 

— 

— 

— 

42.9 

2.3 

K,C0, 

.2H,0 

1.550 

0.0 

51.72 

— 

— 

— 


II 

1.455 

2.88 

46.50 

0.894 

30.48 

4.76 


II 

l.il07 

2.75 

M3.6 

0.917 

27 . 24 

5.98 



1.404 

2.83 

42.78 

0.919 

26.75 

6.15 



1.353 

4.14 

39.31 

0.950 

23.08 

8.87 



1.104 

12.74 

21.05 

1.104 

12.74 

21.05 

(critical solution) 

— 

■— 

— 

— 

61.95 

2.10 

K,C0, 

.2H,0 

1.556 

0.0 

51.47 

— 

— 



II 

— 

0.550 

50.91 

— 

— 

— 


II 

— 

1.004 

50.91 

— 

— 

— 


II 

— 

1.286 

50.30 

— 

— 

— 


II 

— 

1.842 

49.77 

— 

— 

— 


II 

— 

2.88$ 

48.79 

— 

— 

— 


II 

— 

3.450 

47.00 

— 

30.8s 

4-83 


II 

— 

4.79 

40.69 

— 

25.81 

7.48 



— 

6.04 

36.36 

— 

21.98 

10.8s 



— 

8.19 

30.94 

— 

8.19 

30.94 

(critical solution) 


Experiments indicate that the upper critical solution temperature is 
probably above 155®. It was also found that the vapor pressure of the 
two liquid layers in contact with 211^^0 becomes greater than atmos¬ 

pheric at about 22.5®. 
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SotUBiiiTY or POTASSIIIK Casbonat* iu ^gtiroua 
Solutions or Potassiuh Solnats at as" *"» Vies Vkksa. 

{HUX wia Hy«fcawUi^ 


d-of 

OHS. ptr KX) 

Solid 

mu 

sol. 

pBS. sst. «ol. 

new -- TCT,'' 

p 4 P S 

FhM« 

1.557 

1 . 5 5 7 

0.0 

0.03 

Sa.8 

Sa.S 

K.CO,. 

" 4 

liH.O 

K,S0^ 

I.S06 

0.03 

48.0 

K,S0, 


1.46s 

o.oB 

45.1 



1.348 

0.3 

35-0 




(I.Of 

Ins. 

Pif 103 


SMIt. 


Sit, S 0 l. 

Solid 



f S 

Phij® 

1.230 

1.5 

33.2 

K,SO^ 

1.170 

J .8 

16. 


1 , 122 


0.4 

H 

1.103 

f».s 

5*5 

tl 

1.083 

10.7 

0.0 

n 


POTASSXUtl Mi^aesiuw CARSOiAtt fWgIg. 


SotOBItlTT or POTASSI0N HAOWliltlM CA»tO»ATl IW 
AQ0fo»s SotHTXOH® or Potassiuh Csloii©* at i/. 


OM. HOli. 

p«r 1000 91s. 

idild 

^~Ta:— 



0.274 

0.0381 


0.790 

0.035a 


1.490 

0.0268 

m 

a. 365 

0.0191 

» 

3*38 

0.0139 



SotUBII.ITY or PoTASflllllH CaHIIONATI: in Htn.rTlONS 

o»? Sodium Cahdonatm and Viuk Vkiisa at St-;vi,itAi., TT^rruATtsuM, 


Gmsi. per i(w fmi. 


IIjO. 


Ka COa. 


Boltd l»lwi%e. 


Roiults Hi —6®. 

84.4 

0.0 


54.D 

6.9 


38.1 

6,7 


'i 5.4 

11.7 

» i«n,o 


at ■+ 4 (f. 

10S.4 

0.0 


io 5.3 

6.1 


5 o .0 

10,8 


35.4 

17.6 

NA|«.0|. 1011*0 

0.0 

11,0 



Results it WkI, 

11*1.6 

0.0 

E, COa. *i 11,0 

r lo, 1 

1.5 

w 

108.5 

9‘5 

» 

107.4 

11.1 

» fi,c; 0 a.N«|T 0 *T 4 M» 

98.3 

i 3.8 

K,<:0».?f«*<:0s.nll*0 

91.1 

i 3 .c> 

w 


*f *ni 

Own ppr im» 

It^O 

A* KC^O, 

S«|I4 


l|.5 

■|li. 1 

0 , ri!l *0 


7,Ri» 

■18.fi 

*1 ».'«i,c:Os-«W |0 


11.7 

37 . II 

Oj lillgO 


1 ’!.*» 

3>,4 



fl.fi 

• 18 . ■> 


t.55H 

119 . 3 

llrHitllH ill 

«i. If 

Iir\ 

A, 1 . 0 , Jl,ll 

1.556 

1 1 * 1.*1 

a. 4 

a 

- 

lie;.«» 

U , 1 

. A,1.0, %a*t: 03 Tll ,0 

1.544 

Hit .n 

ti.i 

Oj ftlljO 

1. 517 

87 ..«! 

1 ft. 1 


t , 5<Ht 

WiJ\ 


.1 

1,44 > 

48. 

T* , i 


t . Rif} 

ii. T 

ri.i 

.» 

1 . 189 

16 , 7 

1-1,5 

« 

1.385 

i5. t| 

35 ,: 


I.3SI 

ll.l 

"III. > 

» 

„ 

11 -«l 

41 .** 

i ,?<i|C0|.M5|0 

i.i'ie 

i 5. -1 

43.1 

%^,ah «#» 
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Additional determinations upon this system are given by Kremann and 
Zitek, 1909, and by Osaka, i9io“ii. These authors in common with 
Iljinski, 1924, report the formation of a hydrated double carbonate of 
potassium and sodium. The following later very careful determinations 
of Hill and Miller, Jr., 1927, show that at no temperature between 20° 
and 50° is a hydrated double carbonate formed, but that the material 
which exists in contact with the saturated solutions is a hydrated 
solid solution , the composition of which can vary over a considerable 
range. Due to the*slowness with which einilibrium is reached, in all 
cases in which solid solution is formed, the authors found it necessary 
to prepare the mixtures in a special, manner which would reduce the 
length of time reiiuired for attainment of the internal eiiuilibrium of 
the solid solution or anhydrous double compound. The saturated solu¬ 
tions were analyzed by evaporation to dryness and estimation of the Hj,0 
by loss in weight. The total carbonates were determined by titration 
and from this result and the known weight of the mixed carbonates the 
percentage of each was calculated. The results are recorded in per¬ 
centage of HpO and Ka^^CO . In the following table the values 

have been obtained by subtracting the sum of + Na^SO^ from 100. 


d.of 

Qns. per 100 ^s. sat. sol. Solid 

d.of 

(Ins. per 100 gns. 

sat. sol 

. Solid 

sat. sol. 

' K^COg Na^co^ 

^ Phase 

sat. sol. 



Phase 


Results at 20° 



Results at 25' 

° (con. 

) 

— 

52.6 0.0 

K.ii- 

1.368 

10.1 

24.3* 

n .7 

— 

49.9 3.0 

" ♦ S 

1.369 

9.3 

24.3* 

II 

1 .S 45 

49.0 3-6 

S 

1.335 

4.4 

26.1* 

II 

1.541 

48.2 3.6 

II 

1.317 

10.8 

22.9 

N.IO 

1.417 

43.6 7.6 

II 

— 

6.1 

22.0 

'* 

1.373 

17.4 19.0 

If 

1.263 

2.6 

22.4 

II 

1.375 

1S.3 21.r 

II 

— 

0.0 

22.5 


1.372 

13.9 22.5* 

II 


Results at 30 

0 


1.371 

17.2 19.2 

” -p N.io 





1.352 

16.0 18.7 

K. 10 

— 

53.2 

0.0 

K. li 

— 

0.0 17.8 

" 

1.561 

50. 2 

3.5 

11 




1.561 

49.9 

4.0 

"+ KN 


Results at 25°® 


1-554 

49.0 

4.7 

KN 

— 

52.8 0.0 

K.ii 

1.558 

48.0 

5.4 

II 

1.561 

51.5 2.8 

II 

1.553 

47.9 

5.3 

" 

1.555 

48.4 5.0 

" S 

1.551 

46.2 

6.6 

II 

1.551 

47.5 4.9 

s 

1-547 

45.8 

6.8 

" N.1 

1.552 

45.7 5.3 

It 

1-545 

45.1 

7.3 

N.i 

— 

39.4 6.4 

If 

1.543 

44.85 

7.3 

N. I'i'S 

— 

37.1 7.2 

11 

1.530 

44.1 

7.3 

S 

1.471 

29.5 11.6 

II 

1.451 

33.4 

11.1 

II 

1.471 

26.5 13.6 

It 

1.422 

23.0 

18.5 

" 

1.406 

26.2 13.7 

II 

1.419 

22-1 

19.1 

•’ + N. ] 

1.404 

21.0 17*9 

II 

1.414 

21.2 

19.6 

N. 1 

1.399 

16.4 22.1 

II 

1.398 

16.2 

22.6 

II 

1.39s 

15.8 22.7 

" + N .7 

1.390 

13.5 

24.5 



14.1 23.2 

N .7 

1.378 

10.2 

26.6 

" ■*. N.' 

1.404 

12.6 23.3 

fl 

1.354 

6.7 

27.8 

n .7 

1.368 

12.5 23.3 

'• t N.IO 

1.330 

4.0 

28.6 

" *»■ N.: 




— 

0.0 

.28.0 

N.IO 

K.ii = 

K,C 0 ,.aill, 0 ; S = Solid Solution INa, 


the mol. ratio 

KX 0 .:Na, 

oC6, varies from 1:0 

.88 to 1: 

2.07; N* 

10 “ NagCOju.ioHg.0; N. 

.7 = 


Na^COj.vHgO; M.i = Ma^^GO^.HgO; KN = K^COj.NagCO^. 



»». 

S'i.a 



>55 

47^5 


«isa 

m 

ij.0‘7 

1 # 



:i?.o 

m 

is.s 

iSS 

3U»a 

\9\ 

ia.«i 

IS7 

30,6 

J|40 

J7.B 

37 ? 

13.8 

3SU 

4,7 

— 

0.0 


K.ii = : 

lia VA 

7 - ’ N 4 i 



Results! for the f^uini 
SoumitiTif or P< 
Sonitm 
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Data for efiuilibri urn in the system, 

Kp,C03 + 2NaHG03 2KHCO3 + NapCOj, in water at 25°, are 
given by Hill and Smith, 1929. 

The authors first give the previously determined data for the four 3 
component systems; KpCOj, Na^CO^ + HoO, KpCO^ + KHCO, + HpO, KliCO,, 4. 
NaHtojj + H^O and Na^CO^ + NaHcO.^ * H^D, calculated to'gram mols. per 
1000 gm. mols. H^O. They then 'report their results for saturated solu¬ 
tions each composed of water and three of the above four compounds-and 
in contact with two or three of the several solid phases which exist at 
25°. The results show the location of it\ curves representing the solu¬ 
bility equilibrium existing with two solid phases^and of seven iso¬ 
thermal invariant points at which the solution is in equilibrium with 3 
solid phases. A new tetragene salt was found, having the formula K^CO^. 
MaHC02.2H^0 and not occurring in any of the 3 component systems. 

In a later paper Hill, 1930 gives results for double salt formation 
among the carbonates and bicarbonates of potassium and sodium at 25^ 
and at 35°. The partial isotherms show that the double salt K^CO . 
aKHCOj,.. 1 411 and the tetragone salt K^^CO^.NaHCO^^. 2HpO both exist at 
these'two temperatures. 

POTASSIUM Ri CARBONATE 

Solubility of Potassium Ricarhonatb in Aqurous 
Solutions op Sodium Bicarbonate and Vice Versa. 

(Oglesby, I0R9.) 

Carbon dioxide was bubbled through the solutions prior to the period 
of saturation and afterwards an atmosphere of COj, was maintained above 
the surface of the solutions. The analyses were made by titrating tbe 
total alkali with HCl and determining the K by the perchloric acid method. 


d of 

Oraa. per 

100 

ijfns. sat. 

sol. Solid 

d.Of 

fins, per 100 

^ts. sat, sol. Solid 

sac. sol. 

' NaHCO^ 


lOICO^ 

' Phase 

sat. sol. 

' NaHCOj, 

KHCO^ 

Phase 


Results 

at 

20° 



Results at 

25" (Con 

. ) 

1-1777 

0.00 


24.98 

KHCO^ 

1.1903 

4.94 

21.89 

NaHCT)^ 

1.1830 

1.38 


24-32 

" 

1.1732 

5- 14 

19.39 

II 

1.1897 

2.84 


23.58 

II 

1.1547 

< ,62 

16.46 

If 

1.1966 

4.37 


22.89 

N^iHCO, 

1. 1282 

6.38 

12.10 

If 

1.1803 

4.58 


20.48 

NaHCO, 

1.1035 

7.41 

7.63 

M 

1.1637 

4.88 


17.98 


1.0857 

8.20 

4.23 

If 

1.1519 

5.16 


16. 15 

11 

1,0648 

9.34 

0,00 

If 

1.1309 

5.73 


12. 72 

II 





1.09St| 

7.05 


6.45 

" 


Results at 

30O 


1.0625 

8.72 


0.00 

II 










1.1988 

0.0 

28.52 

Knco^ 


Results 

at 

25^^ 


1.2077 

2.06 

27.43 

II 






1.2145 

3-58 

26.66 

It 

1.1882 

0.00 


26.78 

KTICO^ 

X .2189 

4.83 

26.01 

'’ 4 NaHC 0 

1.1927 

1.12 


26.13 

II 

I.18B7 

5-47 

21.40 

NaHCO^ ' 

1.1977 

2.39 


25.56 

II 

1.1543 

6.23 

16.08 

n 

1.1998 

2.72 


25.27 

II 

1.1196 

7.34 

10.22 

It 

1.2042 

3.74 


24-93 

II 

1.0973 

8.22 

6.1B 

" 

1.2087 

4.63 


24.46 

" + NaHCOg 

1.0673 

9.95 

0.0 






K KALIUH 


736 


CO 


Equilibrium in the System Potassium Carbonate,^ Soi>u.im Eariionate, 
Potassium Sulfate, Sodium Si'leate and Water at 



Gms. per 

W im**. IIstK 

i fiUMtftl 

K^COs. 

.. N«,cC 

17 so,.' 

‘^''n^so,. 

0.0 

27.44 

0,0 

2 i.o 6 

0.0 

0.0 

9.81 

3 o.t|H 

0.0 

0.0 

t 3 . 3 i 

6 .H 6 

3.58 

26 . OC) 

o.c» 

25.46 

7*87 

33.74 

6 . 3 o 

0.0 

i 8 . 5 o 

35.63 

i.O 

0,0 

27.07 

35,35 

o.(» 

I .<»! 

103.72 

10.83 

1.36 

0.0 

35.71 

27.38 

0.97 

0.0 

0.0 

41.65 

q. 4 cj 

3 . 3 t 


KM> sfms. Aq. H6.5V« C»ly<HTol {d 

» (jH.aVj » (fi - I. if>P») 


lTi 3 ! 

S«»H 4 

» .N%SO, NUI,o 

K.jAa-SO,', »* 

** i f NiiSO, JOlljO 

” *’ » *■ K,804 

N«,<.0>Tlf,0 I » »» 

ti » E Aft tOj.ii 11,0 t »» 

l^rou 7 JrW ,0 » m , » 

EN«c:0| RH,0 » K,liO, 
Aii,*'OsJ0ll,O « 

dissfiliT gmn. a| 

s ’Iq * 4 '» » 


Equilibrium in the System Potassium Carbonate, Methyi. Alcohol, 
Water at 

(FmRkl^Mtef And Lrary, iquil 

The authors give the data for the biftochil curve md the t|uadrui>le points 
but tie lines, other than for the c|uadruple |joints, were not dnertntneii 


Gma. per 100 Giro, Hnnw^itnentts Uquicf. C*rm,. iier tm Cmt . LifiuM. 


KtCO,. 

cHiOjir 




ha"' 

6.32 

7 S- 8 s 

17.H 3 * 

2t.6t 

M 4 i 

44.06 

6.91 

63-13 

39*97 

23 * C 5 

31,26 

45 60 

8.07 

SQ.26 

32.67 

2 «. 2 S 

33.82 

47 04 

10.17 

52.64 

3 S* 3 J 

.30 7 » 

20 S 7 

4 «. 7 I 

12.03 

40-67 

37-99 

32.02 

17.27 

40.80 

14.24 

45-74 

40,02 

40,6s 

q. 26 

SO, 00 

16.48 

41.76 

4 * 76 

43 OS 


49.09 

18.89 

37-76 

43-36 

45 8«J 

6 . 4 a 

47 60 




40-05 

6 1 

44 -8Sf 


• 

Upper quail, pdfit. 

t t^nwtr I'Milnt, 



The following results for the solubility of KtCOi in ronrtntratloni of 
CHtOH above and below th^e yielding liquid kytrs are also given, 

Gms. iser 100 Gkw. Sat. Sol, €#»*, iitf 10© Ci«t* ?^l. Set 


CH,OH. 

EiCO|. 

'rMiGli 


1.03 

SX.39 

85 

2 OS 

2.22 

SO. 33 

89. a 

1.56 

6. 1 

49*05 (Loiw qmd. pt.) 

91 

1.98 

Two Liquid Laytri Forinedi Rtre. 

93.^ 

1,-72 

75.85 

0.32 (Upper quad pi). 

94-3 

5 7 <Abi. CWH). 
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Data for the binodal curves for this system at 17° and at 35° are given by 
de Bruyn (1900). 

This author also gives the following data for the composition of the conjugated 
liquids in equilibrium with solid potassium carbonate (quadruple points) at 
various temperatures. 


t\ 

Gms 

per 100 Gms. Upper Layer. 

Gms per 

100 Gms. Lower Layer. 

_Jk 

K2CO3. 

CHsOH. 

H, 0 .' 

'K2CO3. 

CH3OH. 

HA 

-30 

21.7 

42.2 

36.1 




— 20 

13-8 

52-1 

34.1 


8.2 


— 20 

12.4 



44.2 

47.6 

0 

7.6 

66.3 

26.1 

46.3 

6.7 

47 

0 

7.4 



46.6 

6.6 

46.8 

+ 17 

6.2 

69^ 6 

24. 2 

48.3 

5.7 

46 

35 

5 

72,9 

22.1 

SI 

4-3 

44-7 


Equilibrium in the System Potassium Carbonate, Potassium Dipropyl 
Malonate and Water at 25°- 

(M'David, 1909-10.) 

A series of mixtures of K2CO3 -T KCuHigOi + H2O were prepared and thoroughly 
mixed. They were placed in a thermostat at 25® and the two layers which sep¬ 
arated in each case, were analyzed. 


Gms. per 100 Gms. Upper Layer. Gms. per 100 Gms. Lower Layer. 


K2CO3. 

KCuHiA. 

HA 

KaCOa. 

KC'uHibO^. 

HaO.' 

4.05 

65.1 

30-85 

42.6 

0.4 

57 

4.9 

59-8 

35-3 

40.7 

0.4 

58.9 

5.6 

53-5 

40.9 

35 

0-5 

64.5 

7.2 

50-5 

42.3 

33 5 

09 

65.6 

8.7 

39-2 

52.1 

28.9 

0.7 

70.4 

11 

34.6 

54-4 

26.8 

0.8 

72.4 

I 4 S 

23 s 

62 

24.8 

3 

72.2 

17 

18.6 

64.4 

23.1 

6.05 

70.85 

18.6 

IS 

66.4 

21.7 

8.7 

69.6 

Several determinations at 2 

° and at 56° 

are also given. 




Equilibrium in the System Potassium Carbonate, Ethyl Alcohol and 

Water at 23°-'26®. (Frankforter and Frary, 1913.) 


Note. —The binodal curve for the system was very 

carefully determined and tie lines were located by estimations of K2(X)3 in spe¬ 
cially prepared conjugated liquids. The original results have been plotted and 
the following data for the conjugated layers read from the curve; 


Alcohol Rich Layer (Upper) 


Water Rich Layer (Lower.) 


Gms. per 100 Gms. Solution, 


K,COa. 

C3H5OH. 

HA- 

0.095 

90.65 

9 - 2 SSt 

0. 241 

72.7 

27.059 

1,72 

53-5 

44.78 

4.03 

42.6 

53-37 

6.30 

35-5 

58.2 

8.29 

31 

60. 71 

10-35 

27 

62.65 

14.2 

20.5 

65-3 


* Plait point. 


Gms. per 100 Gms. Solution. 

-.A.- - - 


KjCOa. 

('db. 

H,0. 

53-6 

0. 28 

4 < 5 -i 2 t 

39.11 

1 

59-89 

29.62 

4 

66.38 

25-7 

6.4 

67.9 

21.08 

II 

67.92 

19.15 

13.2 

67.65 

18.18 

14.7 

67.12 

14.2 

t Quad, point. 

20.5 

6.S-.3* 


The authors give a complete summary of previous investigations of this system 
by de Bruyn (1899, 1900); Bell (1905); Cuno (1908-09). 
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Data ft)!- the ronjuKateti Iu|uhl layer^^ in tin' svsitnfi |»»l.is.sium car¬ 

bonate, ethyl alcohol ami water at i?'' ami at aie i:iveii hv «le Bruvn iicjoo) 
and at 20", 40*^ ami 6tf by Diino 

Composition of the (‘oNjia.AiEu which ahc i\ tCyaii.iiiaic'M with 

Solid Potassium Carbonate incAimt-Ti.E PiaNt-.i ai V^\ihih;s TcMrKKAiiiKEs. 

lar Hruyn. e* i»j i 



Gars, jwr too iiim. l-'i»i»s‘r 

E.utr 

(»sn* |»«-f j 


t E.U'rr. 

V, 

U'ih- 

i'dhOH 

nu 

K .i i e,. 

cll.uli 

114^ 

-i 8 

0.03 

tp 3 

i) 7 

st . I 

0 

4.S.6 

0 

0.04 

01 -0 

K. I 

51 ■ 3 

0 .? 

4S % 

+ 17 

0.06 


H 4 

i 

0 i 

47 7 

35 

0.07 

tp.Q 

0 

4 

0 * 

4 t> 4 

50 

0 0() 

QI , H 

H I 

S ’i 4 

0 I 

44 S 

75 

0 . II 

91.4 

3.5 

s 7 0 

0 ,* 

41 g 


EotHi.iHRiuM IN niE System PtaT.\-.'acM (‘arbonaie, Ai eione. Waieh m itP. 

ana Ctairil, Oil 1 5 

I'he binodal cmvt* vva^ \ erv caH-Inllv iietennimnl anti, in .Mhlitiun, »Lita for the 
quadru{)ie points Istilitl K.A'tb^ ami tiv»’ fie Hne ^ w»ie Im aieif The-.e data were 
plotletl and the (olluwini; inft‘rpt»lated valnen !*a ttu* tuupiy.aled lit|nidH read 
troni the curve, 


!K*r ITO (imH, Eayrf. One. icr t.»nvrf Iwivrr 


^KgUOa. 

(t'Ha/'o. 




iCH,*j n. 

ilp "" 

0,0024 

()t» 4 


3 5 H 

5 ’ 4 

tr.c r 

47 bf 

o.03() 

U4 


35 Ub 

.y b | 

s 

f}fs 17 

0712 

55 3 


43 m 

24 4 

3 ■; 

7 * n 

t, 36 

4 « 5 


50 14 

22 0l 

4 7 

7* 30 

4 -S 7 

34 


bl 43 

If} n.i 

fo .* 

V; HH 

6.97 

27 J 


h 5 . 5 . ,! 

i.i r/ 

t.i 

74 23 

10.5 

20 


bus* 

lit y 

20 

b 9 ,S 



* Tbit tHHttt. 

1 Quml. 



Additit>nal 

renulta 

for 

the bUHidal 

a! 


eeuuf 

factorily with the aboviy 

, are by 


i,o;t 2| . 

riH a atllhof 

tnentiofts that the effect 

of tempera!un 

r tipou Ihf 1 

i * 1 



Equilibrium in the System PrHAr-^sicM CAHiacNAiE, Nojiimae Picoevl 

AECrilltiL AND WAI'E-li At .2i" 

U'}' 4 nkl»ni»r aiitl Ecny. eo * * 

The authors give the data bar the bimwlal mive and ilir spi.itliiiplr |«hiHs 
but tic lines were not liH'ated. 


Gnw. wr jcwGniH, fEmitv.rnrnu'^ t,uiui»l. 

C»«v, 1#^!? liiK^ 

Om> ll.ijrj-.f. 

trsjrnn-i Eitpinl, 

^ 

..•..„.....«„.w . . -A 

^ 1. 

, ■ 

..’t 


K 4 ,:t,) 3 . 



K 3 » E 

i .31341 

11 , 0 . 

53.0 

O.QI 

47. 

7 4y 

f| |0 

Hi j% 

46, g8 

0.12 

52 QS 

5 

11 07 

H; i|f,i 

30 

0 20 

iH 3 

4 73 

12 71 

H„' |{i 

.n-ss 

0.20 


3 Hf» 

14 tm 

H-l S 4 

40 4,? 

0-45 

(M) 1 i 

3 tt 

*7 17 

70 71 

26.51 

O.7H 

72 71 

2 42 

24 ;i 

72 37 

22,Hr 

1.32 

75 87 

1 -Ql 

31 no 

f>3 IQ 

IQ.OS 

2.31 

VH Cu» 

i 71 

3*1 

SO 2 i| 


3 ■ H 

Ho 41 

* 33 

4 3 5 7 

3,1 m 

14-47 

4 4 t 

K 2 . IJ 

0 048 

SI . 30 

47 40 

10.00 

(} , 24 

Hi 77 

0 387 

Ci 4 ,n:> 

3,5 41 

«.s.s 

8.31 

‘4 

0 Of 7 

9S 83 

4 iSif 


• L«wcr «iaa«l iKtiiit. 

f T-l^firr 

imuii 
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Equilibrium in the System Potassium Carbonate, Isopropyl Alcohol 
AND Water at 20®. 

(Frankfortcr and Temple, 1915*) 

Note. — The results for the binodal curve in this and the following system are 
reported in terms of gms. per 100 gms. solvent (water + alcohol) instead of gms. 
per 100 gms. of homogeneous liquid (K2CO3 water + alcohol.) 


Gms. per 100 Gms. Alcohol + Water. 


Gms. per 100 Gms. Alcohol -f Water. 


KaCOa. 

Alcohol. 

Water. 

KoCOa. 

Alcohol. 

Water, 

44.844 

2.911 

97.089 

15.021 

19.445 

80.555 

36.137 

4,783 

95.217 

13.244 

23.9 IQ 

76.081 

28.879 

7.349 

92.651 

0.065 

45.397 

54.603 

24.152 

9.159 

90.841 

3-033 

5.3 • =f >5 

46.7.35 

17.665 

14.395 

85.605 

2.954 

57-^94 

42.706 


Equilibrium in the System Potassium Carbonate 
Iso Propyl Alcohol and Water at 25°. 

(Olnnlngs and Qie», 1931 .) 


The binodal curve, 
determined. 


tie line and the plait point were carefully 


Qms. per tOO gms. of Uie three constituents Gtas. per 100 ojns. of tiie Uiree constituents 



CHjjCHOHCHj 





0.10 

69.60* 



13.86 

10.10 

2.80 

42.20 



19.83 

4.42 

6.04 

28. 40 



25.50 

1.93 

6.2 

27.8 PP 



33.20 

0.6 s 

0.6s 

17.2s 



52.67 

0.23* 


* Tie line which shows the composition of each of two liquid layers 
ill contact with each other. The one being the upper, rich in iso 
propyl alcohol and the other, the lower, rich in 

PP is the plait point which shows the composition at that point on 
the binodal curve where the two layers merge into a homogeneous liquid. 


Equilibrium in the System Potassium Carbonate, Allyl Alcohol and 

Water at 20®. 

(Frankfurter and Temple, 1915.) 


Gms. per roo Gm^Alcohol ■+■ Water. Gms. r>er 100 Gm.s. Alcohol 4 - Vl^'itcr. 


KOC 03 . 

Alcohol. 

Water. 

K.COa. 

Akolvd. 

Water. 

47.746 

2.103 

97-897 

8.239 

30.677 

69.323 

33.200 

5.267 

94.7.3.3 

S- 52 I 

39.337 

()0.663 

23.486 

9.309 

00. 9 qI 

2.020 

54.487 

45-513 

16.354 

15.037 

84. 965 

I .015 

62.610 

37.390 

II. 331 

22.454 

77 546 

0.0853 

81.228 

i8.77.> 


The binodal curve for this .system at 25"* has also been determined 
by Ginnings and Dees, 1935» but the authors do not give their expf^ri- 
meiital results but only a series of arbitrary constants calculated 
from them by means of an empirical equation. From these the conclu¬ 
sion is drawn that allyl alcohol seems to be mure difficult to salt 
out than either iso propyl or normal propyl alcohol. 
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POTASSIUM OARBOMATE 

Equilibrium im tsi Ststim PoTASSitm CA»»a»ATi, TEiTiAiif 
Butyl Alcohol abb Water at 

(dl»iklnp) i^a IBMD.) 

The points on the binodal curve were determined by obtierving the ^ 
pearance or disappearance of clouding in a mixture of weighed ^^ounts 
of salt and one of the liquids,upon atldllion of a weighed «ouni of the 
other. The conjugated points were found by preparing mixtures which 
yielded two liquid layers and «tnalyxing each for salt content. The 
plait point, P*P.» was found by plotting. The following results are 
those given in the authors* liable under the column heaiUng K^ 90 ^ t^hich 
was evidently intended for 


Oim* 

j>«r 100 gsm. 

te». 

Rtr 100 pis. 

Conpipiaun D«li. 





wt. 

ML 

W 


' VS 


In butsaul ri«h 
fm»$€ 

in mU rich bhsss 

0.7 

57.8 

9.8 

9.1 

do 

34.3 

1.8 

39.3 

n .4 

7.5 

b 3 

34 .4 

3.1 

26.9 

13.3 

5.9 

S 3 

14,8 

q .8 

18.q 

15.4 

4.5 

37 

s.aP.P. 

S -1 

17.7 

17.0 

3*5 



5.8 

16,1 

36.7 

0.9 



7.3 

13.8 

34.3 

0.4 




In a later paper by Glnnlngs, Herrinf and Webb, 1033* the values given 
for the plait point, F*F,, are respectively, 

2.3 percent and 3^*1 percent instead of |.a md 3.7 

as shown above. 


The binodal curve and plait point of the system 

K^CO^ e Pyridine e fl^O at 35*^ 

has been deiermined by Ginnings, Webb and Uinohara, *933. * but the 
authors do not give their experimental results but only ’the values of 
a series of constants calculated from them by means of empirical 
equations. 

Data for equilibrium in the system composed of 

K CD e FbCO^ K^CrO^ e PbCrO^ t ff^O at 35® 
are given by Goldblum and Stoffella, loio. 


100 cc. anhydrous hydmiine di»olve 1 gm. KfCXli at room temp. 

_____ , . . . . .. 191S.) 



31-. 

Freezing 

(Amad^X 

+NaiCOi (Le Chatelier, 1B94), 


t9tT, 


Lt C’hiieikr, ’ 1B94 };' KiCOi 

Cl^ Ctoldiff, iS|4.) 


POTASSIUM UBAWTL OAEBONATl aK,Ca.(U0,)t:0.. 
100 gms. HiO dissolve 7.4 i^ms. salt at 15*. 


CIb#t»fa» iSji.) 
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POTASSIUM OXALATE K.CjOt.HjO. 

Freezing-Points of Aqueous Solutions of Potassium Oxalate. 

(Klein and Svanberg, 1920.) 

t". —o.uu. —Kor.o, —-2.O8S. 

Gms. KoC^Oi per 100 cc. solution_ i.‘27i 4-i77 8.355 

Solubility of Potassium Oxalate in Water. ( Woskrcsscnskaja, 1926.) 


Saturation was secured by constant stirring for 2 to 4 hours, and repeating the 
determinations after stirring another i hours. Below o® the determinations 
were made by the freezing-point method. 



Gms. K, CsO^ 



0ms. KaOjOt 



pci* 100 gms. 



per JOO gms. 



sat. sol. 

Solid PIia.so. 

t”. 

sat. sol. 

Solid Phase. 

— 0.0.. 

_ 0.0 

Ice 

20... 

25.95 ('i.'i.SOj 

K2 G2 0.4.. II2 0 

— 0.6.. 

- 2.4 


25 . . . 

.. 27.40 

y > 

1.4.. 

5.14 

» 

3 o... 

.. .28.70 

)) 

— 3 . 0 .. 

- 10.47 

» 

40... 

. . 3 l .2 

)) 

- 4.0.. 

_ 14.10 

» 

5 o... 

.. 33.5 

» 

— 5 .o 5 . 

.... 17:12 

» 

60... 

.. 35.6 

» 

— 5.75. 

.... 18 .83 

» 

70... 

.. 37.8 

» 

— 6.34 1 

ii.iicc. 20.00 

>>-hK,C2 04.H,0 

80... 

.. 40.2 


-t- 0.,.. 

. . . . 20.28 

K2G2O4.H2O 

90... 

42.0 


10_ 

- 23.20 

» 

100... 

.. 44.5 


16.... 

- 24.81 

» 

107... 

• • 45.9 

>» 


The result in parenthesis is given by Trifonov, 1924, 1925. 

Solubility of Mixtures of Potassium Oxalate and Oxalic Acid in CO 

Water at 25®. 

(Foote and Andrew, 1905.) 


Gms. per 100 Gms. Solution. 

Mols. per roo Mols. H3O. 

Solid Phase. 

HjCA. 

KtCaO^. 

HaCjO^. K2C3O4. 

10.2 


2.274 

H3CA.2H2O 

10.31 

0.04 

2.302 0.005 

H5C,04.2 HjO+HaK(Cj04) j.aHjO 

9.26 

0.13 

2.046 0.0x6 1 

1 Double salt HaK(C804)j.2Ha0 

3*39 

0.63 

0.707 0.071 J 

2.06 

4.26 

0.440 0.49s 

H,K(C, 0 «).aHj 0 +HKC 204 

1.16 

11.50 

0.266 1.427 1 

1 Double salt HKCA 

0.99 

16.93 

0.240 2.235 i 

0.85 

21.08 

0.221 2.928 

HKC 204 +H 3 K 4 (CA 4 ) 8 . 2 HjO 

0.82 

21.49 

0.211 2.998 1 


0.64 

23 52 

0.169 3*361 1 

1 Double salt HaK4CC,04)j.aH30 

0.57 

24.88 

0*153 3617 1 


0.43 

27.52 

0.122 4.14 

H,K 4 (Cv 04)3 2 H 70 *f KjC, 04 .HA 


27.40 

4,09 

KAOi HA 

Solubility of Potassium Tetroxalate, KH 8(C204 )j. 2H20 , in Water. 


(Koppel and Cahn, 2908.) 



f. 

Gms. KHaCqOda per 

100 Gms. 

Solid Phase. 

- 

-0.25 cryohydrate 

0.99 

KH,(CA 4 )a.sHiO 


0 

1.27 

44 


30 

4* 30 

44 


60 

11*95 

44 

103.5 b. pt. 

72.17 

44 


100 gms. methyl alcohol dissolve 3.07 gms. KH (C*0 ). at 15° and 
1-55 at the b. pt., 66.4°. 

100 gms. acetone dissolve 2.44 gms. KH(Cj,0^)^ at 15®. (Henstock, 1934.) 
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KouIUHRIUM IN THK h\Mi;M PoTASSlI M ONU.AtK. OXAMC All!*, W.VIKK AT 

30'* \SU CKi . 

(KuiH>t‘l itttd CahJi. tMiw ) 


Results at o®. 

Gms. iH'r iv">o Gms. 

Sill. St)l. 

Results 

(into. jH'r 

S.it. 

at 30®. 

jfKi (irtiH. 

Sui 

Results 

tiin.. |H‘r f 

It 

Nil 

Soli*! -4. in ILiili C*aHf. 

Cgbj. 

kaO. 

C,t)a- 

k|U. 

isu,. 

K 3 J, 


2 .T- 


9 97 


^ 4-75 


IfiCV'), jfill 

2.QI 

0.226* 

10.15 

0. 10 




2.985 

0.34a* 






2.827 

0.125 

10. 23 

C.34 

25 70 

0 46 

■! Kll 2 C‘ 3 >iH.211,0 

2.34s 

0. 145 






1.471 

0.195 

7.28 

0 33 

2 5.80 

0 ,V| 

kl!,'« ;n,i3,UliO 

0.823 

0.240 

4 

041 

2 .» Df > 

0 58 


0.799 

0.454 

3 08 

0 50 

20 17 

0 97 


1,173 

0.785 

a 38 

s 002 

1 4 ■ ; 

0 00 


1.381 

0.962 

2 98 

i. 79 

0 82 

i 48 


1.545 

1.155 



u 05 

2 .,‘44 

.. 

1.666 

1.273 

4 24 

2.70 

0 r; 

60 


1.754 

1.479 

4,26 

3 .68 

H Hi 

6 37 

KHUTi* 

2.627 

2.858 

5 44 

5 43 

10 17 

10 


3-772 

4.422 

6 6C^ 

7.27 

1 2 39 

13 .,|o 


4.292 

5. l6i 

H.64 

10 05 

14 . to 

if> 


4-975 

6-088 

10 . 03 

1201 

t 5 3 :i 

17 Hq 


5.652 

7 

10. Ho 

12 94 

i 9 07 

i8 8i> 

" ‘ <k 4 ’.n,t.ii 4 ;j 0 ,j|l 30 

6. 27 

7.87 

11.47 

14. ti 

16 51 

t«i >0 

1K.4 A »,i, ii,.t iiLo 

7.63 

9.72 

u. i6 

15. ii 

I 9 80 

20, It; 


8.66 

11.14 

12.32 

15 3 / 

16 03 

2U 31 

*' 

0.055 

n.58 

U.()0 

16 23 

17 !.t 

20 |i,> 


8.826 

11.52 

12.36 

16 14 

16 71 

iu. 4 i 

K,i li/) 

5-215 

12.33 

8.5a 

15 03 

15 ■ 94 

20 1 1 

” 

2.23 

14.80 

4 * 5.5 

15.55 

15 06 

19 66 

** 

1.24s 

16.82 

1.87 

18 17 

H 82 

i 9 a 5 

*• 

0.871 

18,4 

0.74 

22,32 

2 04 

23 . 0() 


0.511 

20. QI 

.., 


0.4 LI 

m 

*’ 

0.32s 

23.30 

... 


0 395 

31 40 

n 

0 

41. 3 t 

0 

46 79 

0 

SI -34 

EOH Up 


• Sui»em.turatcdi. f AJwjuit 


Equilibrium in the Syhtkm Potah^h^m O^aliu Ac iu, W'ailk 

AT ■2^\ 

(Hartley, Drugman, Vlkkntl ami Btiufilillyn, i m 


Gms. per xoo 0 ms. 
Sat. 5 bl 

Solid Phase. 

Onfift.ijf 

l«>r» Oiw 
>4 

’’■ntjjd PIhi'-#, 

GA. 

8.29 

KaO. ' 

0 


3.079 

K3;, 

2.052 


8.278 

0.045 

'' 4 -KH|(Ct 04 )a. 3 l¥> 

3-450 

2.360 

4 KIH:'s 9 * 

7.41a 

0.064 

KHiCCWs.aKtO 

3.793 

3 199 

KiliVh 

2.827 

0. 238 


5*457 

5 919 


2.007 

0.346 

a 

9.816 

11.96 

" 3 jK 339 *ll|i. 3 «h;TI ,0 

1*734 

0.567 

“ 

« 2 ;i 65 

15-71 

Ib'CMh 9131 * kjt’.O, Hi) 

2.67s 

1-714 

a 

It.85 

15.51 

K.GjCk li^ni 


Similar data at 15° for the above 8y»tcra 

(1914a)- 


arc given by lunutltn'ifh .uni LAiicfrku 
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Solubilities in the System Potassium Oxalate, Oxalic Acid, Water at 

THE CrYOHYDRIC POINTS. 

(Roppel and Cahn, 1908.) 

(Temp, of Equilibrium of Solution with Ice.) 


V of Ice 
Separa¬ 

GrUS*S Sd. Solid Phase, 

,... Ice 4 -: 

r of Ice 
Separa¬ 

Gms. per loo 
(Jms. Sat. Sol. 

Solid Phase, 

Ice-f*: 

tion. 

CA- K2O. 

tion. 

C2O3. KjO. 

-O.QS 

2.64r ... H2C2O4.2HA 

- 4*45 

6.902 8.820 (KsCAJa.HaCA.sHaO 

— O.QO 

2.720 0.0466 “ -l-KH3(C5O0a.2HjO 

$.20 

7.616 9.74 

it 

—0.52 

1.672 0.0602 KH3(C204)j.2H20 

- 5-32 

7.696 9.84 

** 

-0.25 

0.643 0*210 “ 

- 5*97 

8.51 II.OI 

“ -fKsCaO^.HaO 

-0.58 

1.229 0.823 

- 6.SS 

6.742 io.45 

K 2 C 204 .Ha 0 

—0.78 

1.648 1.234 “ +KHC2O4 

— 8.10 

4.999 10.86 

a 

-1.50 

2.707 2.950 KHCA4 

— 10.30 

3.358 11.76 

<4 

~ 2 .IO 

3.687 4.363 “ 

— 13.60 

1.854 13*08 

(4 

— 2.78 

4.576 5.50 

-17.40 

1,200 14.55 

U 

-3-45 

5.681 7.05 “ +(K,C,Oo,. 

— 23.80 

0.606 16.89 

tt 


HaCA.aHjO 


Solubilities in the System Potassium Oxalate, Oxalic Acid, Water at 

THE Boiling Points. 

(Koppel and Cahn, X908.) 


t“ of 

B. pt. 

xoS*S 

Gms. per too Gms. 
Sat. Sol. 

Solid Phase. 

f of 

B. pt. 

102.8 

Gms. per loo Gms. 
Sat. Sol. 

Solid Pliase. 

CjOs- 

39*84 

KjO. 

5*25 

KHjCCaOOa.aHjO 

C3O3. 

19.10 

K,0. 

18.25 

KHCaO^ 

104.9 

36.95 

5.83 


103.25 

21.II 

21.71 

“ 

104.3 

32.75 

5*97 


107.7 

25.19 

27.91 

“ -fKsCA.HA 

103.4 

27.64 

9.12 

“ 

106.3s 

22.04 

26.45 

KjCaO^.HjO 

102.9 

27.46 

11.43 

‘*+KHCj04 

106.25 

19.17 

25.02 


102.5 

23*36 

10.50 

KHC204 

108.25 

X2.73 

27.69 

it 

102.4 

18.81 

12,29 

“ 

nx.8 

5-35 

30.40 

“ 


From the preceding tables the following results for the solubilities of the 
pure oxalates in water are obtained. 


Solubility of Potassium Oxalate, K2C2O4.H2O in Water. 


AO 

Gms. per xoo Gm.s. Sat. Sol. 

Solid 

Gm.s. per xoo Gms. Sat. Sol. Solid 

I . 

CaOa 

-1- K, 0 - 

KjCA. 

Phase. 

' 

CA + KjO -KaCsO*. 

Phase. 

— 0.78 


1.71 

3,02 

Ice 

30 

12.36 16.14 28.50 

KaCa04.H,0 

- 1.49 

2.48 

3.20 

5*68 

“ 

40 

13.20 17.22 30.44 


— 2.50 

3-99 

5.20 

9 -X 95 


50 

14.14 18.46 32.60 


— 3.22 

5*15 

6.705 

11.855 

“ 

60 

15.06 19.66 34.72 


- 5.88 

8,429 

II.OI 

X 9-43 

“ +KA 04 .H ,0 

70 

15.94 20.81 36.75 

<< 

0 

8.83 

11.52 

20.35 

KjCAi.HA 

80 

16.86 22.02 38.875 

4 * 

+ 10 

10,48 

13.69 

24.17 


90.2 

I 7-73 23.14 40.90 

U 

20 

11*57 

iS-ii 

26.675 


106.2* 

19.17 25.02 44.19 

u 


* b. pt. 


100 gms. sat. aq. sol. contain 20.62 gms. K2C2O4 at d » 1.161. (Engd, 1888.) 
The results of Hartley, Drugman, Vlieland and Bourdillon (1913) and of 
Colani (1916), foi the solubility of nelitral potassium oxalate in water, agree 
satisfactorily with the above. 


Solubility of Potassium Bioxalate, KHC2O4, in Water. 

(Koppel and Cahn, 1908.) 

. „ Gms. per loo Gma. Sat. Sol. 


CaOa. 

8-75 

18.81 


60 

102.4 b. pt 

The KHC2O4 is decomposed to the less soluble tetroxalate at temperatures 
below 50®. 


KstO. 

6.50 

12.29 


Solid Phase. 
KHQ»04 





K KALIUM 


744 


COO 


POTASSIUM Gobalii OXALATES, lacvo, 

KjtCoCCjOOjl.lUO ant* racemic KjICixC.Oi 1i13‘/;M,(X 

SotUBii.iTY OP Each Skpabatki.v in Watkii. 

(Jatigar and 'riiomaK, lOtM. laCl.) 

sail Ititj-s. la«vo sail 

t \ r»fr HK»fins. IljO. f l‘«»’UWgms.ll,<>. 

0. 34 .. 37.40 

14.. 36.84 .. 37.60 

By plotting these results the transition temperature is found to be i 3 / 20 . 

Solubility of Mixtures of Potassium Oxalate and Oitisr Salts ik 
Water. 


Results at 15 ®. 

Gms. per 100 Gms. Sat, Sol. 


So! Id PhtM ta 
Each Cs 


Results at 50®. 

Gim. per *00 Omn, Sat, Sol. 

15.18 KjCj04-i'io.26 KCl Kd.’A H,()fKa 

31.06 “ 4 - «-<W KaSO. +K,SQ, 

J9-63 “ 4-28.29 KN()» " +KNOi 


10.03 KjCj 044 - 19-19 KCl 

23.SS “ 4 - i.82 K^S04 

20.39 “ 4 -n. 6 oKNO,(i 9 ° 

ICO gms. aqueous solution, simultaneously satufate<! with jmtassium and 
sodium oxalates, contain 26.15 gms. KaCsOi -f 2.44 gms. Nai('f(>* at 25**. 

(Ewle Mui Amirtw, i^os). 


Solubility of Mixtures or AMMONitm Oxalate and or Potassium Oxalate 
IN Water. (Hiv<utHtt<i oi(Umn«p, 


Hc^sulls at ^5". 


lienuliH at .W. 


tl of 

Uiiis. 

POP IM gms. lAt. sol. 

i/t»f 

|H'r Ittti gmsi, «»il *<>l. 

sill. »ol. 

K,C\Oi. 

(NW.J*E«Oi 

, SoUil Phase. 

sal. »»l. 



1 .021 

0.00 

5.01 

l,XILl«L,Oi.Il,0 

i.o34 

0.0 

«t.63 

1.040 

2.67 

4.72 ’ 

1 

1 .080 

7*m 

H. 40 ] 

1.068 

6 . 5 i 

4.38 j 

1 

1.136 

16.20 

7.10/ 

6.79 V 

1 . loB 

12.10 

4.01 ( 

Solid HohiUnn 

i.i$4 


1.128 

i5.37 

3.68 

^ pf Kjt«0,.llii0 

) 

1,187 

22.4 

6. lov 

1.166 

«9-39 

3 .S 2 ' 

1 . 2 o 3 

24,4 

S.75 J 

1 . 204 

•2.1.3 

2.90^ 


1.254 

3o. 4 

4.78 

1.217 

25.0 

2,75 

(i) + (in 

1 .2 > 1 

3i .0 

3.3 0 

1.216 

26.3 

1 . 83 ) 

1 SiiUd imlntlon 

1 . 2,52 

,3i,S 

•/.<;4 s 

1.216 

26,8 

0.85 j 

- tif iNHU.Lt0«.i»,0 
> III Xt€,O..ILOill} 

1 .252 

33.1 

0.0 

I . 2 I 5 

No 

27,2 

evidence 

0.0 

was obtained of the existence of 11 double 

salt. T 


Holhl 1‘hiiM*. 


ifUttlion 

of 

hi (|i 


HoU(t MttuUun 
44X161. €,().,H,0 

ill 0!) 

KtQOi.HiO 


the two salts in the solid phasai varies with the compositiori of the iolution and the 
evidence is definite that mixed crystals of the two stilts are formed. 


Solubility 

OF Potassium Oxalate in Aqueous Solutions 

OF Sodium Oxalate 


AND 

Vice Versa ’at 

( Ittvidt will lyCUiiini'p 

, ifif.j 



Cms. p«r joo imt 



Uwo p**r ii» if»». 



mi . ioU 




aid. 


U of mi . sol. 1 

tjCaO,. 


Solid Fhgift. 

fi of ««d. 

's.mC 


HiilUl Pl«<ie. 

I . 2 x 5 

37.2 

0.0 

EsL^Ot.IfjO 

1.178 

19.6 

3.21 

NojCjOt 

1.218 

26.8 

0.77 

» 

1. ill 

1.}. 4 

3 .21 

H 

I .223 

26.3 

1.71 

» 

1,084 

8. HI 

3.40 


1.226 

26.2 

2.17 

» 

1.057 

*•09 

3.71 

« 

I.22B 

26.1 

2 . 5 o 

a+Na,<:,«, 

I.02S 

0, CHI 

3.71 





POTASSIUM OXALATE 


745 


KALIUM K 


Equilibrium in the System Potassium Oxalate, Nickle 
Oxalate and Water at 30°. 

(Voaburg, Israel end Birch, 1036 .), 

The period of rotation was a week or more and special precautions 
were necessary to insure that the ri^ht solid phase was present. The 
oxalate content of the samples was determined by permanganate titration 
and the nickel content either by dimethyl glyoxime or cyanide titration 


Qb 8. per 100 


Qtaa. 

per 100 


gma. aaj^ sol. 

Solid 

Phase 

018 . 

s^t. aoi. 

Solid 

W4 


^ W4 

N1C,04 

Phaae 

2. 26 

0.08 

SS 

23.24 

4.55 


3.77 

0.55 

K 

25.82 

4.67 

5.67 

0.57 

H 

26.83 

4.93 

11 

8.40 

1.38 

M 

26.94 

5 . 13 

II 

11.08 

2.S5 

It 

27.11 

5.20 

*' 

12.44 

3*53 

"■•■K Ni(C- 0 . 

30.55 

xn^O 34.08 

S.8s 

*1 

14*22 

3.80 

7.39 

II 

16. 7 a 

3*28 

^11’ 

33-03 

6.64 

;; 

18.77 

3.48 

II 

33-31 

6.81 

19 . 9 s 

3*84 

II 

33-57 

6.37 

II II 

20.62 

3-87 

n 

31.07 

3-34 

K 

p p 4 p 

22.12 

4.02 

It 

32.51 

5.56 

II 

SS = 

Solid 

solutions of 

potassium and 

nickel 

oxalates. Analyses 


showed that water of crystallization in the double compound was most 
probably 4Hj,0. 

POTASSIUM Telluric Acid OXALATE K2[H,TeOo.C204]. 

Solubility in Water. (Rosenheim and Wemheber, 19lo-n.) 

20*^ 30^^ 40** 

Gms. K2[H6Te08.C204] per 100 gms. H2O 2.67 5.36 6.82 9,07 x;2.35 


Equilibrium in the System Potassium Oxalate, Zinc Oxalate 
AND Water at 25°. 

(Metier ana Voahurgh, 1933 .) 


Qaa. 

p.r 

lOO 



Qua. per 

100 


018 . 


BOl. 

Solid 


«... .^i. 

aol. 

Solid 

'V7>4 


^ V 4 ' 

Phaae 

f 

K^6gO^ 


Phase 

34.09 


11.11 

K,C, 0 ,.!l ,0 . 

1.1. 7 

13-71 

4.86 

ZnCgO^.aHgi 

29.07 


9.70 

1.1.7 


11.73 

3.8s 

n 

23.74 


8.36 

ft 


10.45 

3.11 


21.17 


7.63 

If 


9.44 

2.59 

H 

16.71 


6.46 

11 


7.73 

1.76 

H 

15.64 


6.20 

" 


5.73 

1.01 

II 

15.19 


6.06 

" . ZnC.O. 

.2llg0 

4*57 

0,69 

II 

14.26 


5.80* 

It ^ 


3.80 

0.38 

n 

10.28 


4.42* 

tt 


3-31 

0.29 

II 

• — 

Metastabl 

e, 1.1.7 “ Kg 

^n(C,0 

,),.7H,0. 




coo 
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BQUII.IBRXIIM IN’ THft liYSTftM POTASSIUM OxALATK 

Zinc Oxalats an# Watbr at js'*- 

(M«cl«r. 102-1.) 


Gtaa. ptr 100 gwa. mt. »ol. aolta p«r 100 mu mi. Solid 

■ ■ I I l y. I jy tlw . „ 


'wr 

- 


“WT" 

TS.?^ 

ehMi 

35*96 

12.66 

K,C,0^.H,0 .1.1 

23.99 

12.65 

ZaC.O 2H 

35*66 

12.78 

1 , 1 

21 .uS 

10.69 

P 4,1 P 

34.56 

12.77 

It 

19.11 

8.94 

•’ 

32.54 

13.02 

M 

17.72 

7 .84 

11 

30.07 

13.17 

H 

13.13 

4.82 

II 

28.33 

13.41 

»l 

10.63 

3.32 

II 

26.91 

13.68 

*' 

H. 14 

2.08 

(1 

25.28 

13.70 

" . ZnC, 0 ,.aH .0 

F 4 r 

5 .38 

0.96 

II 




2.14 

0.17 

II 


1.1 = 

Bvideace was also obtained for the meiasiable existence of the com¬ 
pound Kj, 5 !:n^(CjO^)and the composition of sever*U meiasiatile 
solutions in contact with this compound are given. 


COO 


RQuiuBRum tn thb Systbm PoTAsanm Oxalate, ^iecohyl 
Oxalate ahu Watee at 35^. 

(SoulM««r. I 9 se.) 

Tabular results are given for the lemperaiureH if>«. |r/ and 52**. 

Those at 19® yield a very irregular curve. Those at 35® k 52® although 
giving somewhat better curve.s probiibly do not represent equilibrium con¬ 
ditions. The following values taken from the 35® curve indicate 
roughly the general nature of the system. 


p«r too 

mu ftui. 

Solid 

0*i. p*r 100 

«ftl. ml. Solid 

W4 


' WlHAli 




12.0 

trace 


2.9 

1. ICI 

l.l.l.4{?J 

8.0 

0.06 

11^ 

2.8 

1. 34 

? 

7.0 

0.25 

ft 

2.S 

1.30 

? 

6.S 

0.30 

1.U1.4t?i 

2.0 

0.9J 

ZrC J1 . 4H J) 

5.0 

0.38 

ft 

i-5 

0.73 

f ,,4 f 

4.0 

0.34 

w 

l.O 

0.60 

H 

3.5 

0.42 

« 

0.5 

0,48 

« tf 

3*0 

0.80 

If 





1.1.1.4 = WA’2r0’C.0^.H/>O^.>tH,Ot7). 
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POTASSIUM CHLORIDE KCl. 

Solubility in Water. 

(AvcraKc curve from the results of Meusser — Z. anorg. Chem. 44. 79 . 3^-25®. KShler — Z* 

Ver. Zuckerind. 47. 447. ’07; Andrae — J. pr. Chem. [2) 29, 456, ’84; Gerardin — Ann. chim. phys. 
[4] 5 . 137. de Coppet Ibid [5] 30* an, ’83; Etard ibtd. [7] 2, S26» '94; Mulder; above ioo°, Tilden. 
and Shenstone — Proc. Roy. Soc. (Lond.) 35, 345, ’83.) 


Gms. KCl p€r 100 Gms. 


ms. KCl per loo Gms. 

t 

Gms. KCl per too Gms. 

' 

Solution. 

Water. 


Solution 

Water. 


.Solution. 

Water. 

■“9 

193 

239 

40 

28.6 

40.0 

147 

41 s 

70.8 


20.6 

25 -9 

50 

29.9 

42.6 

180 

43-7 

77 -S 

0 

21 .6 

27.6 

60 

31-3 

45 5 


Solid 

Phase Ice 

S 

22.7 

29 -3 

70 

32.6 

48-3 

-9 

19-3 

23 -9 

10 

23-7 

31.0 

80 

33-8 

51.1 

-8 

17.7 

21-5 

IS 

24 5 

324 

90 

351 

S 40 

-8 

16.7 

20.0 

20 

25 -4 

340 

100 

36.2 

56-7 

“7 

14.9 

17 s 

25 

26.2 

3 S -5 

130 

39-8 

66 .0 

-6 

13.6 

iS -7 

30 

27.1 

37-0 




-S-S 12.5 

14 3 


Sp. Gr. of solution sat. at o ^1.150; at 15° = 1.172, 

The following determinations of the solubility of potassium chloride in water, 
made with exceptional care, are reported by Berkeley (1904). 


t®. 

d of 

Gms. KCl per 100 
Gms. H2O. 

4.0 

dof 

Gms. KCl twr 


Sat. Sol. 

1 . 

Sat. Sol. 

Gms. H- 0 . 

0.70 

1.1540 

28.29 

74.80 

1.2032 

49-58 

I 9 -SS 

1.1738 

34-37 

89-45 , 

I.2069 

53-38 

32.80 

I.1839 

38-32 

io8 (b. pt.) 

I .2118 

58.11 

59-85 

1.1980 

45-84 




The following values for the Solubility of Potassium Chloride in Water 
were read from an average curve drawn through the more recent determina¬ 
tions of: Foote, 1927; Wright, 1927; Scott and Frazier, 1927; Malquori, 
1927 » 1928a; Flottmann, 1928; Cornec and Krombach, 1932; Lannung, 1934 
and liering, 1936. The values above 100* are the averages of the deter¬ 
minations of Cornec and Krombach, 1932; Achumow and Wassilijew, 1932, 
and Beur'ath, Gjedebo, Schiffers and Wunderlich, 1937. 



d.of 

aat. aol. 

0W8. KCl per 

100 gms. sat. sol. 


d.of 

sac. aol. 

(]ta8. KCl per 

100 gma. aat. sol. 

”10.7 

(Eutec.) 

19.54 

120 

— 

37.5 

0 

1.1S4 

21.92 

130 

1.23S 

3B.4 

5 


22.9 

140 

— 

39.3 

10 


23.8 

ISO 

1.2S4 

40.2 

IS 

— 

24.7 

160 

— 

41. 1 

20 

1 .174 

2S.S 

170 

1.276 

42. 0 

25 

1.1778 

26.4 

180 

— 

43.0 

30 

1.182 

27.1 

200 

1.317 

44.7 

40 

1.189 

28.6 

Z2S 

—- 

47.0 

50 

1.194 

30.0 

250 

— 

49.3 

60 

1.199 

31.4 

275 

— 

51.6 

70 

1.203 

32,7 

300 

— 

54.0 

80 

1.20s 

33.9 

350 

— 

58.6 

90 

— 

35.0 

4 00 

— 

63.5 

100 

1.210 

3O. 0 

454 

— 

69.0 
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Friszihs-poiiits of Aoueous Soi.otio*s of Potassiok Chlosiob. 

(BaomtA und Kajumi* t^.) 

The determinations sere made with the greatest possible accuracy. The 
temperatures of freezing are the averages of the point at which the 
first crystal of ice appeared and t|iat at which the last crystal disap¬ 
peared. 



OBA. KCl PAr 

100 0 AA. OAC. AOl. 

Solid 

PhAAA 


Ob A. KCl por 

100 P>A. AAL. AOl. 

Solid 

PRaa# 

“2.24 

9.95 

Ice 

-10,31 

19.02 

Ice 

“4.60 

9.48 

H 

“10.72 

Eutec. 19.93 

" + KCl 

“6.88 

13.70 

w 

■♦25.32 

26.411 

KCl 


Thi Souibility of Potassium Chloride ih Deuterium Water 
AND IN Ordinary Water. 

(Sn«&niAn and H«n(£lta, t 097 .} 


The deuterium water had a content of ^8.3% D^^O and a density relative 
to that of ordinary water, of 1.1059. The results are reported in moles 
of KCl per looo gms. of water F $5.51 moles 11 ^, 0 ) and in 1111,7 gms. of 
deuterium water (= 55.51 moles Dj^O). The same 0,4086 gm. of KCl was 
employed in both solvents and the amount of deuterium water was 1,39 gm. 

Cl The actual measurements were graphed and the following values for round 
temperatures obtained. 


,0 

MoIaa KCl 

ptr^sasi BOlAs: 

t 

^ H^O 

V ' 

0 

3.78 

3.16 

10 

4.30 

3.68 

20 

4.61 

4.16 

25 

4.80 

4.38 

30 

5.00 

4*59 

40 

5.37 

5.01 

60 

6,09 

5.79 



Ko 1 «a KCl 

pAr^fiS.Sl iaoIaa: 

t 



80 

6.80 

^*53 

100 

7.51 

7.35 

130 

8.31 

7.97 

I4O 

8.89 

8.67 

160 

9.57 

9.36 

180 

10.34 

10.06 


Freezing-Points of Aqueous Solutions or Potassiltm Chloride. 
(Klein And Svanbnrg, Kodnbush, lilS.) 



Giuk. KGl 


Gm«. KUt 


t 4 u,«. KCl 

t. 

prr 100 CO. iAl. iol. 

r. ' 

I»ff loy giwu. 11,0 


pir n, 

” 0 . 34 . • 

.. 0.7456 (K and S) 

-3.07 

7.09 

- 9 .H|. 


-0.858. 

.. 1.864 » 


.. 10,77 

10.34. 

.. '/1.80 

-1.681. 

.. 3 . 7*aB » 

7 . 5 i . 

... 17.38 

■■ lo.lMi 

74*60 


Data for equilibrium in the system potassium chloride arsenic 
trioxide water are given by Schreinemakers and de Baai, 1915. 



749 KALIUM 

Solubility of Potassium Chloride in Aqueous Solutions of 
Hydrochloric Acid at o° 


(Jeannel — Compt. rend. 103, 381, ’86; Engel — Ann. 

chim. phys. [6] 13, 377, ’88.) 

Milligram Mols. per 10 cc. 

Grams per too 

cr. Solution. 

Sp Or, of 

KCl. HCl'. 


TTci. 

Solutions. 

34-5 0.0 

25 -73 

0.0 

1.159 

30-41 3-9 

22.69 

1.42 

1.152 

27.95 6.6 

20.84 

2 .41 

1.150 

27 -S 7-1 

20.51 

2-59 

1.147 

23.75 II.I 

17.71 

4-05 

1.137 

16.0 23.0 

II '93 

8-39 

I .Til 

ro.o 34-0 

7.46 

12 .40 

I .105 

7-S 410 

5.60 

14-95 

I . 105 

2.0 65.5 

1.49 

23.88 

I . I 2 I 

2.4 148.8 (sat.) 1.52 

54.26 

X .224 

100 cc. saturated MCI solution dissolve 1.9 gins. 

KCl at 17^^ 

. (l)ittc, i88i.) 

100 gms. sat. aq. HCl solution dissolve 1.9 gms 

. KCl at 20 

®. (StolUcnbcrg, 1912.) 

F.-pt. data for mixtures of KCl and HCl are given by Dernby (1918). 

Solubility of Mixtures of 

Potassium Chloride and of 

Sodium Chloride 

in Aqueous Hydrochloric Acid Solutions at 25®. 


(Hicks, X9I5.) 



Gms. per loo Gms. Sat. Solutions. 


' HCl. 

NaCl. 

KCl.' 


0 

19-95 

10.90 


8.6x 

10.65 

7.58 


17.16 

3-56 

3.80 


20.65 

2.03 

2.86 


32.78 

0.18 

1.27 



Solubility of Potassium Chloride in Aqueous Solutions of Hydro¬ 
chloric Acid at o® and at 25°. 

(Armstrong, Eyre, Hussey and Paddinson, 1907; Armstrong and Eyre, i9ior-ii.) 


Solvent, Gms. KCl per 100 Gms. Sat. Sol. 


Gms. HCl per 

000 Gms. HaO. 

At 0®. 

^---s 

At 2S^ 

0 

22.11 

26.45 

9.II 

20.93 

25.17 

18.22 

19.71 

24*07 

36-45 

17.26 

21.74 

109-35 

. . . 

13-47 

182.25 


6.93 


Solubility of Potassium Chloride in Aqueous Solutions of Hydro- 
bromic Acid and of Hydrochloric Acid at 25°. (Heiz, 1911-12.) 

In Aq. HBr. In Aq. HCL 


Millimols 

per 10 cc. 

Gms. 

per Liter. 

Millimols 

per to cc. 

Gms. 

per Liter. 

HBr. 

KCl. ■ 

HBr. 

KCl. * 

nci. 

Kt'l.’ 

^ HCl, 

KCl.* 

0 

42.72 

0 

318.5 

5.66 

37-49 

20.64 

279.6 

6.61 

37.80 

53-5 

281.9 

10.20 

33-70 

37-19 

252 

34:15 

19-57 

276.4 

146 

15-91 

28.68 

57-98 

213-9 





20.94 

24.74 

76.35 

146.6 





32-52 

17.39 

118.6 

129.6 
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Solubility of Potassiuh Chloride in Aqueous Solutions 
op Hydrochloric Acid at 25^. 


kPiCIiI 

Mal,i»ori, 1 , 28(0 KVsultsof Ingham, „a8 


Qns. 

, per 100 

a or 

On . Mo la. 

per 

a — of 

•ite. Mo la 

^ per 

gws. 

sat. sol. 

y\....-.. ... 

sat. 

1000 ec aau sol. 

mt . 

loco ce sat. sol. 

' Hci 

KCl ^ 

sol. 

^ HCI 

KCl ' 

sol. 

HCl 

KCO 

0.0 

26.31 

1.17B1 

0.0 

4.199 

1.l169 

5.672 

0.607 

3-31 

20.93 

1.1671 

0, 464 

3.74H 

1.1272 

7 . I44 

0.309 

6.15 

15.87 

1.1564 

0 . 99 U 

3. 288 

1. 142^ 

8 . 4 V 3 

0.267 

10.31 

10.28 

1.1467 

1.492 

2.88? 

1.1713 

10.68 

0.215 

15.07 

6.51 

1.1419 

1 . 8^3 

2.604 

1.1H55 

11.74 

0.20 

23.15 

2.70 

1-1272 

2.74 \ 

1.951 

1 . 1863 

u.Bi 

0, 22 

28.05 

1.87 

1. 1 191 

3.570 

l . 449 

1.2009 

12.96 

0.24 

31.83 

1. 19 

1.1169 

4. t>o 8 

1.227 




40.98 

0.15 

1.1150 

4.665 

0.96^ 





Equilibrium in the System Potassiuh Chloride, IV^tassium 
Nitrate, Hydrochloric Acid, Nitric Acids and Water. 

(Epsuln lurid VJSD.) 


il”' .. 


H' 

'' r’' ' 

cf 

. W ^ 

Phase 


Results at 

-20® 



no 

iR. 3 

106.7 

17.5 

KCl ♦ KNt),, 

130 

10.4 

117.8 

22.5 

1* II * 

1$0 

7.6 

127-3 

10. 1 


170 

5.1 

134.7 

40.4 

It M 

190 

4.8 

I4I. 2 

53.6 

II n 

210 

6.7 

147.0 

69.7 

It li 

220 

8.7 

149.2 

79.5 

II it 


Results at 




no 

20, s 

104.0 

26.5 

tt M 

130 

17.4 

104.7 

32.7 


150 

IS. 1 

123.1 

42.0 

II It 

170 

14.2 

129.7 

54 . S 

M II 

190 

14.6 

134.1 

70.5 

11 11 

2X0 

16.7 

136.7 

90.0 

II »l 

220 

0 

0 

137.s 

102.5 

II M 


Results at 

21 . 5 " 



no 

39.S 

104.5 

45.0 

II 11 

130 

31.6 

nx,6 

$2.0 

H H 

150 

30.8 

117.7 

63.1 

M » 

170 

30.0 

122.5 

77.5 

tl M 

190 

31.0 

126.0 

9$.0 

II It 

210 

34.7 

128.2 

n 6 ,s 

If n 

220 

38.7 

128.7 

130.0 

II « 
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Solubility of Potassium Chloride in Aqueous Solutions 
OF Hydrogen Peroxide at 25®. 

(Aiterlof and Turclc, 1935.) 


Composition of Om. Mola. KCl Composition of Qm. Hols. KCl 

aq. Solvent in: dissolved per aq. solvent in: dissolved per 


'^Wt. percent 

.yN-- 

Mol. Fraction 

1000 S«». solvent 

'Wt. percent 

_, 

Hoi. Fraction^ 

1000 ®BS. sol' 





HpOg 


0.0 

0. 0 

U.826 

21.19 

0.1270 

5.263 

5-30 

0.0288 

4.835 

26.24 

0.1585 

5.362 

10.73 

O.OS 99 

4.974 

31.43 

0.1955 

5.534 

15.72 

0.0899 

5.093 





Solubility of Potassium Chloride in Aqueous Solutions 
op Potassium Chlorate and Vice Versa. 

(Fleck, 1937 .) 


d.or 

Qms, per loo gms- sat. sol 

..—...... 

Solid d.or 

Qtas. per lOO.gms. sat. sol. 

solid 

sat. sol. 

KCl 

KC1O3 

Phase sat. sol.'^ KCl 

KC103 ‘ 

Phase 


Result 

s at 0° 



Result: 

s at 40^ 


1.1S3 

21.90 

0.0 

KCl 

1.188 

28.71s 

0.0 

KCl 

1.157 

21. i6 

0.71 

W .f 

KClOj, 1.196 

27.74 

1.54 

H 

1.121 

16.21 

0.82 

KClOj, 

1 1.206 

26.49 

3.15 

"4 KCIO, 

1.068 

8.47 

1.09 

»i 

1.16s 

20.66 

3.88 

KCIO^^ ^ 

1.022 

0.0 

3.0s 

n 

1.148 

1B.43 

4.30 

II 





1. ii6 

13.16 

5*44 

" 


Results 

at 20“ 


1.106 

10.76 

6.39 






1.098 

8.71 

7.25 

II 

1.176 

25-70 

0.0 

KCl 

1.092 

7.66 

7.64 


1.183 

25.17 

0.89 


1.084 

4.60 

9.20 

II 

1. 184 

24.60 

1.55 


KClO^ 1.074 

0.0 

11.6s 

« 

( 1.177 

25.0 

1.56 

f» 





1.153 

20.26 

1.75 

KClOj, 


Results 

at 50® 


1 . 106 

13.47 

2.44 






1 . 070 

7.44 

3.74 

M 

1-194 

30. 18 

0.0 

KCl 

1.051 

2.84 

5.18 

" 

1-207 

28.24 

3.27 

ri 

1.044 

0. 0 

6,78 

II 

i. 214 

27.45 

4.46 

•’4 KCIO. 





(1.211 

28.3 

4.32 

,, .1 


Resul ts 

0 

0 


1. 155 

18.53 

5.76 

KCIO3 





1. 147 

17.55 

6.01 

H 

1.182 

27.30 

0.0 

KCl 

1. 105 

8.51 

9.66 

II 

1 . 190 

26.6 4 

0,87 


1.088 

0,0 

14.76 

II 

1.198 

25.81 

2.29 

II 4 

KCIO^ 




1.140 

17.86 

3.12 

KCIO^ 


Results 

at 75® 


1. 108 

13.06 

3.82 

H * 





1.097 

11.03 

4.38 

If 

(i.244 

29.30 

8.08 

KCl 4 KCIQ,) 

1.088 

9.45 

4.82 

If 





— 

4.67 

6.62 

II 

The 

three determinationjs 

► in paren- 

1.058 

0,0 

9.24 

II 

theses are by 

Donald, 1937. 


A series of determinations for this system at 20 are reporte(i by 
DiCapua and Scaletti, 1927» but differ considerably from the above re¬ 
sults. and are probably incorrect. These authors also give results for 
the equilibrium in the system KCl NaClO,^»=fc NaCl + KClO^^ at 20^. 
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Solubility of Potassium Chlorxdb in Aqueous Solutions 
OF Potassium Chromate, Dichromatb anu Perhanganate at 25^. 

(Hera and Hlab^iuiai, 19?>0.) 


1 


Results for aqueous solutions of: 


Potassium Chromate 


Oa. Mole, jper liter 

On. Hola.^ar liter 



0.0 

4.19 

1.73 

3.61 

0.4 

4*01 

3.11 

3.47 

0.8 

3.87 

2 .S 7 

3.33 

1.28 

3.74 

♦ 4.69 

2.69 


Potassium Dichromate Potassium 
Permanganate 


On, Mol8.^ 

»er liter 

Mola. per liter 


- Yci \ 


KCl 

0. 04 

4. 15 

0.0 

4.19 

0.08 

4. 12 

0.05 

4.02 

0. 16 

4. 10 

o.n 

4.04 


4.0s 

0.40 

4.00 


Solubility of Potassium Chloridk in Aqueous Solutions of Potassium 
Iodide at 25*" and Vice Versa. 

(Amadori and Pamjmnini, jyu.) 


Gms. per 100 Gms. HaC). (imn. 100 HA 


KCl, 

KL ’ 

KCl 

KL ' 

0 

149.26 

19.64 

68.22 

4.06 

144.03 

23-75 

43-89 

7-63 

137.79 

29.56 

23-83 

11.36 

132.60 


14-83 

11.74 

T33.90 

33-68 

7 

15.10 

105 :^)i 

36.12 

0 


Solubility or Potassium Crloriui in Aqueous Solutions of 
Potassium Iodide and Vice Versa at Several Timfsratueis. 

(Karri* and CKrUtlaaaan. 1934.) 


Results at ao® Results at 30® Results at 40“ 


(lea. per lOOcc 
aat. 80 ]^ cion 

Solid 

(Ei 8. per 100 oc 
8*t. ao^tlon 

Solid 

Qaa. per lOOcc 
aat, a^utlon 

Solid 

^ ECl 

fCI 

PKase 

rmr 

•rr-^ 

pnaae 

FKaae 

29.74 

0.0 

KCl 

31.88 

0.0 

KCl 

33-98 0.0 

KCl 

6.69 

90.7 

" * KI 

7.84 

92.9 

« ♦ KI 

7.86 95.9 

« 4. KI 

5.0s 

92.3 

KI 

S.53 

96.8 

KI 

5 .S 5 97.9 

KI 

3.47 

95.3 

9 f 

4.21 

98.0 

n 

4.39 101.2 

ft 

1.82 

97.4 

H 

2®03 

100. 4 

n 

2.04 ID4-S 

n 

0.0 

100.3 

fl 

0.78 

103.2 

M 

0.0 107.2 

»» 

Solubility of Mixtures of Potassium Chloride and Potassium 




Iodide 

IN Water. 





(Etard -» Ann. chim. phys. (7] 3, 375, *04 ) 



to 

Grams per loo Gms. Solution. 


Grams per 

100 r#mi. Solutiwi. 




KCl. 

Kl. 

% m 

ifcT 

—jj, 


0 


3-7 

50-s 

too 

6.2 

6 i .0 


20 


4.2 

53-0 

140 

7-3 

63 7 


40 


4-7 

SS -3 

xBo 

8.3 

65 5 


60 


5-2 

57 -S 

220 

9-4 

66 3 


80 


S -7 

59-4 

245 

10.0 

66-5 
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Solubility of Potassium Chloride in Aqueous Solutions of Potassium 
Nitrate, and of Potassium Nitrate in Aqueous Solutions of Potassium 
Chloride, at Several Temperatures. 

(Touren, 1900; Bodlindcr, 1891; Nicd, 1891; Soch, 1898.) 

KCl in Aq. KNO» Solutions at: 


14.5° (T.). 25.2° (T.). 20°, etc. (N.). 


Gms. per Liter Solution. 

Gms. per Liter Solution. 

Gms. per loco 

Gms. HjO. 

■ KNO,. 

KCl 

■ KNOj. 

KCl. 

■ KNO3. 

Kci. 

0 

288.3 

0 

311.8 

0 

345-2 

20.64 

284.2 

13.76 

306.6 

56.18 

342-15 

32.18 

282.1 

32.18 

303 

168.54 

3 . 34-39 

62.23 

276.8 

91.26 

293.2 

at 25° 

(S) 

82.77 

273-5 

122.7 

287.2 

225.8 

341-3 

115.9 

270.7 

141.4 

284.2 

at 80° 

(S) 

II9.I 

268.3 

182.7 

276 

1175 

402 

123-4 

267.2 






KNOa in Aq. KCl Solutions at: 


14-5^ 25.2°. 


Gms. per Liter Solution. 

Gms. per Liter Solution. 

Gms. per looo Gms. HjO. 

KCl. 

KNO,. 

' KCl. 

KNOj. 

KCl. 

KNO3. 

0 

225.4 

0 

325-5 

0 

311-1 

13-58 

219.8 

19-39 

312.3 

82.9 

256.8 

31-63 

208.2 

49.22 

288.7 

165.8 

221.7 • 

65.64 

185,2 

100.7 

254 

248.7 

202 

132.6 

159-5 

155-2 

224.4 

310.8 

501.6 

164.4 

153-3 

207.3 

203,9 



196.5 

144 

226.8 

196.9 



236.9 

137-1 





In the case of the results by Touren, constant temperature and agitation were 

employed. 






KNO, in Aq. KCl at 20.5-" (B.). 

KCl in 

Aq. KNO3 at 

17-5“ (B.). 

Gms. per loo cc. 

Solution. 

Sp. Gr. of 

Gms. T>er xoo cc. Solution. 

Sp. Gr. of 

' KCl. 

KNO,. ' 

Solutions. 

KNO,. 

KCl. 

Solutions. 

0 

27 68 

1.1625 

0 

29-39 

1.1730 

4.72 

24-39 

I.1700 

6 .SB 

27.50 

X .1980 

7-74 

22.44 

1.1765 

8.88 

27-34 

I.2100 

12.23 

20.23 

1.1895 

12.48 

26.53 

I.2250 

15-15 

18.96 

1.1983 

14.83 

25.98 

I.2360 

19-^1 

17.67 

1.2150 

15.22 

25.96 

1 - 2390 

22.17 

17. II 

1.2265 

15-49 

25-95 

1.23B8 

24.96 

16.79 

I .2400 

15-33 

26.24 

1.2410 


In the case of the above results by Bodlander, a siiturated aqueous solution of 
potassium chloride was prepared and weighed amounts of potassium nitrate were 
added to measured volumes of it. The mixtures were warmed and then allowed 
to cool to the indicated temperature and frequently shaken during 24 hours. 
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Soi-iiBiLiTY OF Potassium Chloride in Aqueous solutions 
OP Potassium Iodate and Vice Versa. 

(Hill ana Ricci, UM.) 


d 

• or 

One. par 100 

sac. sol. Solid 

d.of 

Hftii. per 100 

sat. sol. Solid 

sac 

.. sol. 

’ KIO^ 

KCl 

' rnasd 

sac. aol. 

. ^ kTOj, 

arji 

’ Pnaae 



Results at 5° 





Re.su 1 1 s at 

25® 

I Q>n 

.) 

1, 

. 15s 

0.0 

22. 

.84 

KCl 


1.073 

4. 29 

S 

. 9 't 

KIO, 

1, 

, 170 

1.44 

22. 

,64 

♦1 4. 

KIO^ 

1,066 

5 .83 

2 

.78 

H 

1. 

.147 

1.50 

19. 

.S6 

KIO, 


1,071 

8.45 

0 

.0 

n 

1, 

.084 

1.79 

10, 

.13 

M 







1, 

.044 

2.91 

3 - 

.03 

» 



Results at 




1 . 

.043 

S.16 

0 , 

.0 

II 


— 

u. 0 

30. 

,u ^ 

Kr,i 








— 

1.77 

29 . 

■ MO 

1* 



Results at 2 $ 





3.0? 

? 9 . 

.08 

••f KIO^ 

1 . 

179 

0.0 

26. 

36 

KCl 



3.7 ft 

23. 

. 17 

KIO^ 

1 . 

197 

2.10 

25. 

82 

H ^ 

KIO, 

— 

4.71 

15. 

.54 

II 

1. 

153 

2.40 

19. 

64 

KIO^^ 


— 

7.4 3 

6 . 

.83 

ti 

1 . 

109 

3-01 

13 . 

37 

M *■ 


— 

13.21 

0 , 

.0 

“ 


Solubility of Potassium Ciiloriuf in Aqi.'kous SoucrnoNs of Potassium 
aNitkatk at o"' and at 2 $"^. 

(ArmHtrouK ami Fyf«*. it ) 



Sp. Gr. 

Results at 30®. 

Gms. per 100 (ims. 
H«(). 

Sp. Gr. 

Results at 40®. 

Gmti. iirr 100 Oxm. 
lU). 

Hp. Gr. 

Results at 91®. 

C#ms tw’r lOo Cow, 
U41. 

Siilul Phate 

Sat. Sol. 

KCl. 

KNO,.' 

Sat. .Hoi. 

KCl. 

KN(b.* 

Sat. Sol. 

KCl. 

KXtr; 

Karh Cane. 

1. 186 

37-58 

0 

I.X 94 

40.60 

0 

1.222 

53.58 

0 

KCl 

1.219 

36.72 

8-OS 

1.252 

39. IX 

16M 

1.344 

47.85 

52.75 


I.251 

36.IQ 

10-36 

x-305 

37.08 

3545 

1.486 

43.30 

114.6 

.. 

1.281 

35-42 

26.83 

1.319 

3740 

30.71 

1.55-^ 

30.00 

162.1) 

" TKNO, 

1.258 

28.71 

29.19 

1.312 

32.22 

41.52 

1.544 

33. .^5 

165.6 

KNO3 

1.241 

IWS 

32.34 

1.297 

22,63 

46,31 

I‘ 54 .h 

15.56 

iHi.i 

H 

1.225 

9.44 

38.10 

X.279 

xr.58 

52.66 

1.552 

0 

202.8 

'* 




Results are also given for 20 

0 




Solubility of Potassium Chloride in AquEotm SoLtrrums or Potassium Nitrate 



AND 

Vice 

Versa at 

a(P. 

{UarlMuicly, 

, 1 !W 3 . j 


(Jms. pur UH) ifiuH. j,al. Mil. 



Ctu.^ 

i. pin’ Jm> gun 



——III 

■ |„|l-- 


.Solid 



Solid 

KCl. 

KN03. 


PltUM*. 

Ki 


kXOs. 


27.2 

0,0 

K( 

:i 

•21 , 

3 

16.8 

KNO. 

23.43 

H . ()3 



20. 

■i ') 

17.27 

)» 

•22.78 

i 3 . 4 * 2 . 



to. 

4 H 

22. U 

»» 

22.18 

16.39 

>i 


5 , 

4 H 

26 J6 

.» 

•21 .9 

16 .65 

> 

> 4 ^KN 0 , 

0 . 

.0 

3 i .4 

» 


Data {or equilibrium in tho system potassium ehloricle | potassium oxalate + 
water at * 20 ® are given by Trifuov, 192 . 4 - 1925 . 
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Solubility op Potassium Chloride in Aqueous Solutions of 
Potassium Nitrate and Vice Versa at 18.5°. 

(Holluca and Mautner» 19 P 7 .) 

To Standard solutions of one of the salts an excess of the other salt 
w&s added and the mixtures heated to 60° and then cooled and shaken at 
18.s° until eguilibrium was attained. A given volume of the saturated 
solution was evaporated to dryness and ^residue, 
the concentration of the original ag. solvent an^^JoT^the original sol¬ 
vent and the final saturated solution, the weight of each salt present 
in looocc of the saturated solution was calculated. The results thus 
obtained agreed satisfactorily with calculations based upon chloride 
determinations. 


Ora. Mols. KNOg 

d. or 

Qma. per lOOO cc 

Oa. Mola. KCl 

d- or 

Qms, per 1000 cc 

per liter 

sat. 

sat. soj^utlon 

per liter 

sat. 

sat. aoj^utlon 

aq. solvent 

sol. 

^KNO^ Icci ^ 

aq. solvent 

sol. 

' KCl 

KNO3 ^ 

0.0 

1,1738 

0.0 298.50 

0.0 

1.1560 

0.0 

265.92 

0.2 

1.1820 

17.74 294.84 

0.2 

1.1573 

13.36 

254.64 

O.g 

1,1899 

35.46 .292.32 

0.4 

1.1598 

26.80 

245.84 

0.6 

1.1985 

53.28 288.86 

0.6 

1.1621 

40.38 

235.66 

1,0 

1.2147 

88.86 283.16 

1.0 

1.1682 

67.76 

218.96 

i.S 

1.2348 

133.66 274.62 

2.0261 

1.1887 

139.16 

184.74 

1.6671 

1.2415 

148.84 271.24 

3.0025 

1.2141 

207 .94 

163.74 




3.8975 

1.2415 

271.24 

148.82 

Solubility 

OF Potassium Chloride in Aqueous Solutions 



OF Potassium Nitrate 

and Vice Versa at 25^. 





(Nixalajew, I 9 f> 9 .) 




Qms. per 100 

. sat. aol. Solid 

Qes. per 100 jp 

s. sat. sol. 

Solid 

^ kci 

KNOj, 

' Phase 

^ ~ 

KNOj, ' 

Phase 

26.5 

0.0 

KCl 

15.64 

17 .20 

KNO 


25*05 

n.30 


10.65 

19.82 

M 


23.75 

7.92 

n 

6.74 

22.30 



22.95 

11,41 


4.50 

24.02 



21.94 

14.72 

" ^ KNOj, 

0.0 

27.86 




Results are also given for the effect upon the above eguilibrium of 
the presence of varying concentrations of HCl and of KOfi. 

The following values for the simultaneous solubility of KCl 
in water at other temperatures than 25® are also given by Nikalajew, 
1929- 


rO 

ftas. per too 

^s. sat. sol. Solid 

jO 

Obis, per 100 

^s. sat. sol. 

Solid 

t 

' KCl 

Phase 


^ KCl 


Phase 

0.2 

20,44 

6.38 KCl -h KNO^ 

60 

18.56 

34*12 KCl 

4 KNO, 

17.0 

22. 23 

11.00 ” " 

80 

15.47 

46.29 •’ 

II 

40.0 

21.28 

21.98 " " 

100 

14.96 

53.88 " 

11 


Cl 




Cl 


KALIUM -y, 

^uiBzurr OK Potassi«« ih Avt.ioo.H 


d. of 


■ais. per 
r 


ilJ 


aat. mu 

ResuUs ai o® 

— 37.9 

37.7 

0.0 


m, 


aoua 


d.«f riki, 

••I. mi. 


. »tr pi 

m 


M4I 

t 


§0iid 

Wh 4 t« 




1.179 

1*238 

1.261 

1.256 

1*313 

1*197 

1.189 


35.9 

39.8 

39*5 

33.8 

15.9 

8.0 

0.0 


1.194 

l* 3 S 0 

1*333 

1.329 

1.332 


KesuU.^ at 50"* 


0.0 

8.73 

13.3 

u:i 

KSOj, 

I 

1 

i 

. 30 1 

.353 

*116 

49.6 
41.5 
45. ;| 

0.0 

10,8 

40.6 

KCl 

M 

M 

35^ 



1 

:i88 

4 3 . % 

7 J.? 

n 

0.0 

KCI 


1 

41? 

19.4 

Ul.o 

’*m. 

16* '1 

»» 


1 

454 

35.0 

133.0 


31.0 

31.1 


KNOj, 

1 . 

1 , 

.45? 

463 

10.3 

0.0 

119.0 

1S1.0 

If 

28,0 

13.3 

« * 





38.1 

» 


1. 

311 

55.5 

0.0 

Ka 


43.4 
38.2 
23.7 
11.9 
0.0 


0.0 

54.1 

61 .3 
71*5 
85.7 


kca 

** 4 KNO, 


1.479 

1. *^(1% 
1.565 
1.569 


49 .1 

43.5 

4 i. 1 
11.0 
H. J 
O. 0 


65.0 
1 12 . 1 ) 
204.0 
209.0 

234.0 

344 .0 


' t KNO. 


m. 






^0 

a. of 

•46. »0l. 

ten. 

itW- 

'*N x.***' 


19114 

PUtm 


0 

25 

K 

n 

SO 

7 S 

n 

1.313 

t-a ^6 

1.366 

>•353 

>•358 

37.4 

34.9 

14*5 

34.2 

37.6 

46.6 

a.a 

7.43 

14.4 

31.1 

51.6 

16.7 

1.15 

1 * 4 S 

1.41 

1.40 

1.57 

a.oB 

KCl 

Kt:i 

*1 

tl 

* m(L ♦ 

^ n 

•* ♦ 
I* 

*» 

m. 

n 

>•333 

44.4 

40.S 

1.91 

•« 

w 


w 

100 

>•393 

1.1(6) 

>•573 

41.8 

19. 1 

39.8 

73.9 

110.1 
304.0 

1.80 

1.77 

1.86 

K 

t« 

^ ♦ 

» 

mo. 


.veil 

8 f Iri iHchtftsIcy 

25 


35.23 

33.80 





M 


0.70 

KCl 

# IMC) 


II 


35.82 

>3.08 

1*45 

m 

♦ 


II 


31. 23 

31.66 

1-38 

n 

t "'4 

^ a 

1 . 90 ^ 



13.57 

39.77 

3.66 


♦ K,SO. 
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Equilibrium in Systems Composed op Potassium and Sodium Chloridbs 
Nitrates and Sulfates. 

Complete experimental data, including densities, in the form of tabu¬ 
lar results and diagrams for these complex systems at temperatures be¬ 
tween 0°'and 90° are given by Cornec and Krombach, 1929, and Comec, 
Krombach and Spack, 1930. These authors have made use, when necessary, 
of the results for the ternary and (juarternary systems previously re¬ 
ported from their own laboratory and by other workers, including, 

Chretien, 1929, Comec and Bering, 1925-71 Comec and Krombach, 19291 
Meyerhoffer and Saunders, 1899, d*Ans, 1915 and Blasdale, 1918. 

Equilibrium in the Reciprocal Salt Pair 

KCl 4 NlI^NOjtii KNO3 4 NH/A at -lo^^ and -15®. 

((Kricschawaky and Ooldmann, 1934.) 

These results supplement the previous determinations of Janecke, 

1928, at 0“8o° and Aronawa and Lunskaja, 1933, 100®. 


Results at -15® 

da. Kola, par 1CX)0 91 a. H.O 


Results at- -10 

Ote. Hold, par 1000 gas. H^O 


Solid 

Phasa 


1.64 4.11 — — 1.6a, 4.15 — — KCl 4 NH Cl 

— 3-79 — 7.67 — 3-99 9.16 NII CI-pNh NCI 

— — 0.892 10.33 — — 1.04 11.96 KNO3-4 " 

— — — — 2.45 1-91 — — KCl 

~ — 0.661 4.63 — NIi Cl 

^ — — — 1.38 4-48 0.502 — ” 4 KCl 

0.976 4.35 0.774 — 1.14 4-59 0.921 — "4 "4KNO 

— 3.90 0.890 8.28 — 3.99 0.900 9.49 NlI^Cl 4 NHJ^4•’ 

Solubility Data for the Reciprocal Salt Pairs KCl-j-NaNOa^iNaCl+KNOs 

AT 5°, 25°, 50° AND 100 °. 

(Reinders, 19x4, 1915; see also Uyeda, 1909-10.) 


Cl 


Results at 25°. Results at 50°. 


Gma. per loo Gtns. H.O. Gms. per loo Gma. H,0. 


NaCl. 

KCl. 

. 

NaNOa. 

KNO3' 

NaCl. 

KCl. 

NaNOa. 

KNOa! 

Case. 

36.04 




36.72 




NaCl 

32.28 

10 







a 

30.27 

16.45 



28.35 

23.09 



NaCl-fKCl 

12 

26.78 




42.80 



KCl 


35-54 


xo 


41.39 


24.05 

a 


34.92 


22.79 


3S.7S 


52.54 

KCl+KNOa 


xo 


31.48 




85.10 

KNOa 



XO 

37.49 





a 



60 

41.87 





“ 



100.9 

46.15 



134.9 

90.2 

KNOa+NaNOa 



96.06 

20 



II4.1 


NaNOa 

10 


77.46 






“ 

23.62 


SS.oi 


20.5 


84‘.8 


NaNOa+NaCl 

33-90 


10 


28.4 


43-9 


NaCl 

24.82 

22.2 

15.4 


34 

13.4 


24.3 

NaCl+KCl 

21.36 

20 


32.9 

12.7 

25.4 


58.6 

KCI+KNO3 

24.5 


61.3 

17.2 





KNOa+NaNOa 

7 


82.x 

43-15 

19.2 


X04.1 

27.2 

NaNOa+NaCl 

23.8 


64 

41.2 

12.2 


1x0.7 

82.2 

NaCl+NaNOa+KNOa 

4.5 



40.3 

59.9 


6.1 

70.9 

NaCl+Ka-+-KN03 


Results at 5°. 


Results at 100°. 



31.50 

10.4 



27.3 

36.2 



NaCl+KCl 


29.84 


10.14 

... 

4X.6 


199 

KCI4-KN0a 



82.10 

18. X 



233-6 

2X8 

KNOa+NaNOa 

27.6 


41.7 


19.2 


158 


NaNOa+NaCl 
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Solubility of Potassium CiiLOfimi-: in Atjriunis Sni.iiTioNg of 
Potassium IIydkoxiof at Vaiuoi^s Tj-MFYiiATuiiKS. -v.^n ahimiw, if, 11244 


Cl 


Gms.KOn 

Cm«. Ki‘\ iH'^r gfii-* ’'•is •^ohsiiort ai 


por laogmsi. 
sat, sol. 



■■Ilf. 

5 

1 5,41 t i 5 73 h 1 . 1 HI i 1 . 184 ^ 

20 .H< 1 . s Hoi 


10 

11,71 1.1 Ht|» 1 3 . HI.! \i\ I i 'i.0*, 1 .‘H I'l « 

ifi,.|i' 1.2011 

17.9(1.104) 

i 5 

7,9( 1.004 j H,Hi t , hS 1 tj.tjt’ i ,*:» MM f r.'I- 

1 ‘l.lf 1 .2’*6| 

i 3 .(i(i.i 3 o) 

20 

5.6(! .'i'itj 1 fi.'ii 1 .'jilH i 7.-0' i .■» 4*11 8.01 1 .2 »6 s 

H.Hs 1.2 52 ] 

io.s(i.ii 58 ) 

25 

3 /)(I»28o'i 4 -as 1.278 \ 4*!8 * -aH'i i ■i.4« 1 .’#H 5 ^ 

f».‘jii , 2,831 

7.4(1.189) 

3 o 

2 .*>.( I Jati) ’Mis 1 . 323 } 3 .<is 1. 3*/2 \ lAh 1 ,3 J1 

4.2t 1 ."Il8| 

f. 0 ( 1 . 323 ) 

35 

1.2( I .S76) 1. 5 (' 1.37 **) l .Hi t .3701 ,».'.M 1. it'Hi« 

■J .f»i t . 3 ft 2 1 

3 . 1 ( 1 . 364 ) 

4 o 

t>. 7 ( 1 .4 3 o 1 0,1/ i , 4'^51 I .OS 1 .4 Mi > 1 . 3 s 14 1 J i 

i . 5 i s .4111 

1.8(1.409) 

45 

o.4( 1.486^ o. 5 s 1 ,,$781 oAk 1,47»’> *»-7^ * • ' 

*L9i 1. 465 i 

1.1(1.460) 

5 o 

o.ui, 5 »’m 

ojii 1,521 ) 

o. 8 (i. 5 i 5 ) 

55 

. 


0.5(1.571) 

Gms. K OH 
par 100 gm*. 
ml sol. 

tan-s KtU par iwi gw’s !»i<lsiiSi»n .it 


.10". :»*, 

rh.r 5 .. 0 ", 

lar, 

5 

2.4-7 {* * *86) 27. 3 ( 1 . mj6) 7 (1.2 1 4 1 

33.0 36,0 

38.3 

H) 

2o.a(i.2t>8) 22.7(1.240] 24. ill. 23*1 

27.9 3 o .8 

33.1 

i 5 

16.0(1.2.36) 1H. 4 s 1.24 3 ) 2t> .011.2 5i>) 

22.9 25.8 

28.1 

ao 

12 . 3 ( 1 . 263 ) i4*4n.'i7<M 15.911.2721 

iH.o 21.2 

a 3.5 

aS 

9.1(1.2()3) 10.8(1.299 1 12.. M 1.298) 

1 -i. 5 17.0 

* 9 *> 

3 o 

6 .3 (1, 3 * 24 ) 7 • 7 (* • 33 o I 9. M 1. 33 «») 

11.3 i 3.8 

| 5.3 

35 

4. i ( 1 . 358 ) 5 . 3 ( 1.364 'l 6.ti (i, 3671 

8,8 10,5 

12.1 

4 o 

2.5 (i .404 ^ 3 . 7 ( 1 ,404] 4.fi i 1,4081 

6.7 8.0 

9.3 

45 

1.6(1.458) 2.’5(r..j5i] 3 . 1 ( 1.4511 

5 . ft ft. 0 

7.1 

5 o 

!.|(I. 5 ii) I. 7 (|. 5 o 5 ) 2 .;UI. 5 orM 

3.3 4.4 

5 5 

55 

0.9(1.568) 1.1 (1. 5 Ci 6 ) 1.8(1. 55 ft] 

2.5 3.4 

4.7 

60 


2.7 

4-0 

65 


1.5* 2 .5 

3.9 

70 


2.7 



The figures in parantheiei ur« the tiemitii's of tho iatiiratml Holutions. 

Simultaneous Solusility of Potassium Ciiloiuof. ano Potassium IIvdboxide 
AT THE Eutectic Temfehatuhes, Iv«oi Anin*|«af, trii.j 


Gmi. w gBi*4. 
ML wjI. 


t'mt% jEH'r um gitis. 
mi. v4. 


Eulec. 



mh\ 

Eitlr* 



sitiia 


tawp. 

KOH. 

ECt. 

vu%* 



toil’' 

' fcCl. 



—21. 3 o 

I I . 2,3 

9 .<>9 

Kl.l ♦ 


iMt 


0. i I 

SiOfl.llGOjECl 

—17.35 

10,62 

10.24 

l» 


Ml 

5 o,f «9 

0. it 


k> 

— 1 I .0 

- 

* 9-74 

w 


■Hi 

i.t.H'l 

fi. I i 

It 

» 

—67. t 

3 o. 73 

< 1 . 2.3 


f it t- 

;io 

J'l. jH 

0.47 

It 

») 

— 65,2 

30.83 


a 


"hi 

28,09 

0.67 

KOlfJlit) t 

t> 

— 65.6 

‘29.62 


» 


70 

59.63 

0.91 

n 

1^ 

— 64,3 

30.59 

0,43 


»» t KT! 

90 

til , 75 

1.22 

n 

» 

—21.3 

46.6 

0.38 

liOH !HjO » 

Ht.t 

t 20 


1.70 

» 

» 

—n. I 

47.45 

0.38 

)» 

n 

1 JO 

73.57 

2,87 

kOH r 

I) 
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Solubility of Potassium Chloride in Aqueous Solutions of 
Potassium Hydroxide at 20 *^. (Bronstcd, 1020^/.) 

Gm. mols. per liter. Gin. mols. per liter. Gm. iiiols. per liter. 


KOir. 

KCl. 

KOir. 

KCl. 


""Uca. 

4.71 

1. 6()5 

11.10 

0.253 

1 4 . o’^- 

0. i 36 

7-90 

0.711^ 

12. IQ 

0.1 () I 

14.8.’) 

0.121 

9 - 4 i 

o. 4 o 5 

12. ()2 

0.168 

15.02 

0.118 

10.95 

0.273 

13.84 

o.i 38 




Solubility 

OP Potassium Chloride in Aqueous 

Solutions 



OP Potassium Hydroxide at 25®. 
(Aicerlof and Short, V3^,) 


Om. Mola. per 
lOCX) H^O 

On, MOls. per 

1000 t^e. HpO 

dm. rtola. per 

1000 «s. HpO 

On. Mola. per 
1000 jSpa. HpP 

^ KOH 

KCl'^ 

/ KOH 

KCl \ 

^ KOH 

KCl ' 

' KOH 

KCl ‘ 

1.023 

4.079 

4 . 102 

2.36s 

8.37 

0.894 

IS.53 

0.281 

1.053 

4.056 

5.187 

1 . 847 

9.43 

0.750 

16.59 

0,247 

2.033 

3.397 

5.273 

1.839 

10.54 

0.638 

18.42 

0.210 

2.126 

3.365 

6.108 

1.444 

11.28 

0.529 

19.32 

0.198 

2.897 

2.889 

6.203 

1 . 576 

12.53 

0.433 

20.64 

0.183 

3 .ISO 

2.778 

7.210 

1.246 

13.42 

0.370 

20.55 

0.184 

3.998 

2.473 

7.311 

1 . 175 

14.44 

0.311 




The solid phase is KCl in all cases. 

Solubility op Potassium Chlouidk in Aqueous Solutions 


OF 

Potassium 

11 YD HO XI Df 

: at the 

Boiling Poini 

\s. 

(vtm Antropoff, 

im. ) 


(t of 

(ims. per iim gms. hat. sol. 



Giuh, per 100 ginK, sal. n< 





d of 



It. pt. 

sol. 

KOir. 

KCI. 

It. pi. 

sal. s(>l. 

KOH, 

KCl. 

108.5 


0.0 

36.5 

1 9.0.7 

1. ’{ 51 

3 o.o 

n .9 

109.2 

I . TKJ 

5.0 

31.9 

125.7 

1.382 

3 ) .0 

9.6 

I 10 

1 , 9.46 

fO.O 

27.4 

131 . 5 

1.4 1 5 

4 o.O 

7.7 

111. 5 

I ,'jm 

i 5 .o 

22. <) 

139.3 

1.448 

, 15 .n 

6.4 

1 13 . 5 

1.9.92 

9,0.0 

18.7 

1 5 1. 5 

1.8 

5 o .0 

5.4 

ii ().5 

1.320 

2 . 5 .0 

‘ 4*9 

166.3 

- 

55.0 

4.7 


Solubility of Potassium Chloride in Aqueous Solutions 
OF Mono Potassium Phosphate and Vice Versa at 0®. 

(Aalcan&ay and HesaXer, 19S0.) 


The results are expressed in the JHnecke method which is in terms of 
the number of gm. mols. of H^O re<iuired to dissolve 100 gm. mols. of 
salt or salt mixture of determined molecular composition. 


d. Of 

Cowpoaiclon of Dlaaolvea 

Qa. Mola. H^O to dlaaoXve 100 

Solid 

aat. aol. 

Salta la On. Mola. 

'kci KH^PO^ 

91. Mola, a&lt nlxture 

Phase 

1.1420 

100.0 

0.0 

1440 

KCl 

1.1690 

95-8 

4.2 

1420 

It 

1.1750 

92, 1 

7.9 

141s 

" + KII^PO^ 

1. 1427 

73.0 

27.0 

1B4O 


1.1199 

62.7 

37.3 

2210 

tl 

1.1183 

44.9 

55.1 

2860 

It 

1.1179 

31-7 

68.3 

3320 

It 

1.1158 

18.1 

81.9 

3540 

II 

1.1151 

0.0 

100.0 

4125 

H 

The auithor 
(CUHj^PO^I + 

also gives 
HjpO at 0®. 

results for 

the quarternary system 

(K,NHJ 
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Cl 


SOLOBILITT or I^TASSrt.M f^BLOKIBg ,K A«t,»«„8 SotUTIOKS 
or PoTAssniK Solbat* ako Vice V*»sa. . 


d.of ais. P®r 100 gw. aoiia 

S4L. 

Results at 0® 



0.0 

27.9 

KCl 


1.08 

27.7 

" ♦ K,SO, 


7.38 

0.0 

K,SO, 


Results 

at 2S® 


1-3179 

0.0 

35.9 

KCl 

1.18s 

1.45 

35.7 

" + K, m 

1-153 

2.13 

37.1 

K-SO. * 

1.120 

3.40 

18.2 


1.092 

6.07 

9.2 

H 

1.086 

12. 1 

0.0 

M 


Results at 50® 


1.194 

0.0 

43.0 

k'Cl 

1.200 

1.70 

42.4 

" + K^SO, 


d Of 

ptr 

H ,0 Sol 

aai. »©i, 

•' "A 

ECl 

■ «ll 


Resu11 s 

Al yjO 

1 con.) 

1.104 

16.s 

0.0 

K,SO^ 


Results 

at 75^ 


1.203 

o-.o 

49.6 

KCl 

1.211 

2.14 

48.8 

" ♦ K, 

1.171 

3.46 

36.3 

K.SD^ 

*‘135 

S.Ba 

24 .1 

1 . 

1 . 1 10 

10,8 

la. i 

« 

1.116 

20.6 

0.0 

ff 


ResulIS 

at 100® 


1.211 

0.0 

55-5 

KCl 

1.216 

3 - 5 S 

55-0 

" ♦ K, 

1.119 

34.0 

0.0 

K.SC, 


Solubility or Potassium Chloeioi m Ayuious Soiorious 
or Potassium Sulfate at .oo« amd Vice VeesI. 

(Cwp&fli, Domta ina Swig, 19 ,^ 4 .) 


0«ia. pgr too 


0.0 

1.56 

1-63 

2 ,h 6 


MU 001 . 

Solid 

Ckg. ptf too Mg. MU ml. 

Holla 

FkMt 

Kcr 

engat 



35.60 

34-64 
35.96 
28.58 

KCl 

« 

" - K-SO^ 
K,SO^ * ^ 

5.54 

11.00 

18.76 

18.63 

8.58 

0.0 

r,sn. 

It 


10 

IS.8 
20 
2S 
30 


Solubility or Mixtures or Potassium Chloriue and 

- Sulfate in Water. 

Gm«.per]:ooGnw.H.Q. 

^Ll + K.SO(. ' 


I’otassiom 


Observer. 


309 

28 

33-4 

34.76 

36.1 


1.32 

2-3 

1 - 43 

2- 93 

^■.57 


<Precht Si Wittfen.) 40 

(Kopp.) CQ 

(P.andW.) 60 

(Ven’t Hoff St Meyerhoffer.) 80 
(P.aodW.) jOO 


Om». per lop (ime h,(> 
KOi + K,W), ■ 

38.7 

41 3 

43.8 


40.2 

.^'57 CP.aftdW.) ,00 

'"‘fh 60th salts, contain 26.lg„?s. K(i + 


I.6B cp.i 
1.82 
1.94 
2.21 
2-53 


.og 


(SchnriiitmAkeri ami dc B&ai 
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KALIUM K 


Equilibrium in the System Potassium Chloride, Potassium 
Sulfate and Potassium Carbonate in Water. 

(Teeple, I9P9.) 


fks. per 100 ms. HpO 


“'m— 



Pesults at 

35 ° 

39*0 

— 

— 

— 

14.1 


— 

— 

iiS.i 

38.4 

1.7 

— 

3 * 1 

— 

114. 1 

— 

trace 

112.5 

2.9 


112.7 

Results at 

50 ** 

43-1 

— 

— 

— 

17.1 

— 

— 

— 

121.2 

42.2 

1.8 

— 


Sol la 
Phase 


Htas. per 109^ 0ns. HgO Solid 

' itci K^So][ i^COj, ' Phase 

Results at 50® (con. I 


KCl 

K,S0, 

K»a),.ii,ro 

KCl i K,S 0 . 

'■ + K.CO^iiH-O 

K' 01.14 n.O' + k' SO. 

® ■* "tk'd 


KCl 

K,SO, 

K^Q.iiH 0 
Kfs 5 , . KCl 


3.6 — 121.3 K CO . lill O+KCl 

— trace 121.2 + K.SO 

3-6 " 121.2 " * KCl 


Results at 73® 


49.7 

— 

— 

KCl 


— 

20.6 

— 

K^SO^ 


— 

— 

136.4 


0 

< 

48.5 

1.9 


k 6 i ? 

k,s 6 . 

5.2 

— 

134.9 

KgOO-i 

iLoV KCl 

— 

trace 

135.8 



5.2 

It 

133.5 


••*+ 'kci 


Cl 


Data for the following four or more component Systems containing KCl, 
in Water, are given by Teeple, 1929. 

KCl . NaCl v Na $ 0 , ♦ K.SO, at 3S®, SO® and 75®. 

KCl + NaCl - Na CO, + K.CO, at 33®, 50® and 73®. 

KCl + NaCl -e Na,SO; ♦ K^SO, + Na^CO, ♦ K^CO, at 20®, 3 s“, SO®. 75 ° 

and 100® 

KCl + NaCl * Na.B.O, . K.B, 0 , at 33®. 

KCl . NaCl ^ ^ K,B^,„ 0 ^, at 35®. 


Solubility Data for the Reciprocal Salt Pairs KCl+Na 2 S 04 ^::±K 2 S 04 +NaCl. 

(Meyerhoffcr and Saunders, 1899.) 


Mob. per 1000 Mob. HjO. 


I. 

Sat. Sol. 

' SO4. 

K,. 

Nofl. 

4.4* 


5-42 

14-39 

51-83 

0,2 


335 

12.78 

50-93 

0.4 


3-59 

16.38 

40.7s 

16 


4.72 

17 sS 

50.56 

24.8 

l.2484 

4.37 

20.02 

48.36 

16.3* 


16.29 

9.16 

61.06 

24-5 

1.2625 

14-45 

9-90 

58.46 

0.3 


2.75 

25-77 

17.93 


I.2034 

2.94 

36.20 

14.80 

17.9* 

I.2470 

13-84 

0 

62.54 

30.1* 

1.289 

50.41 

10.08 

40.33 


-> Solid Phase. 

Clj. 

60.8 K,Na(SOD,+KCl+Naa 

60.36 N»iS 0 ..ioH, 0 +KC 1 +NhCI 

S 3-54 N».S0,.ioH.0+KCI+K.Na(S04), 

63.43 K,Na(SO.)j+KCl+NaC:i 

64.01 

53'93 ^Na(S 04 )iHhNaCl-}“Na 2 S 04 .ioH| 0 +Na 4 !S 04 
53-91 KaNa(S 04 )a+Na('l -fNa^SO^ 

40.9s KaNaCSOda + KCl + K2SO4 

48.06 

48.70 NasS04.ioH80 f NajSO^+NaCl 

O KaNa(S 04 ) 2 +Na 5 S 04 .ioH, 0 +Na 8 S 04 

tr. pt. 


Curves are given in the original paper and a complete discussion of the older work. 




KALIUM 762 

Solubility of Mixturks of Sodium Sulfatk, Potassium Chloride, 
Potassium Sulfate, etc., in Water. 

(Meycrhoffer ami Saunders, 


Moll, jootf Mo!s. 


t°. 

%4 

Sp. Or. of 
Elutions. 

SO4 

5.42 

.A 

Ka 

14-30 

N'a, 

.SJ .«3 

** riP 

60.H 

Stilid Pht«r. 

0. 2 

. .. 

3 - 3 S 

12. 78 

.SO- Q 3 

60.36 

N\i 2 St> 4 .ioll 8 C>-f’KCl-f*NtC! 

- 0.4 


3-59 

16.38 

40 - 7 .'; 

53*54 

) 4 ,toH 2 t) 4 "Kt*lHf-K|Na(S 04)3 

16.3 


4.72 


s« 

63.42 

KaN’iiCSt > 4 ) 3 ' 4 *K(*H"NaC 1 

24.8 

I.2484 

4-37 

20.00 

48.36 

64.01 

K 3 N*i(S 04 )rl-K('l+NAt 1 

*16.3 


16.29 

9. 16 

6r .of) 

53*03 

KaNitC.H<) 4 b+Nii('l+Niia 5 ;c) 4 .ioHaO+ 

N.isrSI >4 

24.5 

I,2625 

14.45 

9.QO 

58.. j6 

53 * Ot 

KaN’aC.St > 4 )g+N'<.d 'Ff N.taSC)^ 

0*3 


2.75 

25-77 

' 7 'W 

40*95 

KaMidSt ) 4 VI"Kt 1 ”f'K 3 S <>4 

25.0 

1.2034 

2.94 

36, 20 

14.80 

48.06 

KiMaCSC )*)rf K.ri+R2S04 

*17.9 

1.2474 

13.84 

0.0 

f> 2 .S 7 

48.70 

N'a2St)4, loH^t )*‘i“N'uaS( )4HhNaCl 

*30.1 

1.2890 

so. 41 

10.08 

46-33 

0.0 

K 3 Na(HC)*) 8 +Nii».S() 4 .ioHaO*fNaiS 04 

— 21.4 


. . . 


46.61 

46.36 

MaCIilM » 4 -Nii 8 H 044 oHaO 

-23.7 


. . . 

10.51 


50.09 

Na(‘l allaO-fKn 

— 10.9 


1-45 

30.68 


29.23 

icri 4 *RsSt )4 

~ 3 


16.25 

10.03 

6.31 


KiiNii(S( ) 4 ) 34 “NrAt.SO 4 .ie«t 0 

3 


16.24 

10.03 

6.31 


K»NA(S() 4 )rfR 3 »Hil 4 

-14 


1-39 

25*59 

8.78 

32*94 

K^ii(.S(.) 4 )rf*N^»S<> 4 .ioHiOfKa 

~I 4 


1-39 

25*59 

8.78 

32.94 

KaNa(St>*)rfK8.S()4*f]lCCn 

-23.3 


0.4Z 

15*^5 

44. ao 

5^*97 

NaiS0*.toHsO^fKCl«fNaa.aH|0 


^ Indicates |H)lat8. 

KqUILIBIUUM in the SySTI-.M PoTAH^niM (‘.IILOHIPF, PoTAfiMIM SlJLFATE, 
Sodium Chlohidk, Sodium StTi.i’ATK and Watem at Du i t iu nt Ti mfkkatukes: 

{ Illumlati’, tUl8.) 

Saturation was socured by constant stirring at conslaiit temperature. 

Hesults at 


d of 


GhIH. IM*l* 

HH) urnjs. U5O. 

n-., 

Sntii) 

8 a(. 80I, 

KUI. 

K,SO*. 

NaCl. 

NhjHO,. 


I . 2t2 

- 

- 


U7.i»t 

Na,S(b 

t ,oBS 


1 2.02 



K,S(h 

1.187 

'iC.tjIi 

.. 



KCl 

*•*99 



3 >.(i 3 


Na< U 

I . 'aB'). 


9.31 

- 

30.97 

NitSO^ I’K^iNaCSOiMGlaseriie) 

1.149 

■ 

i 3.24 

- 

(i.tkj 

K**SOj'‘H »t 

1.190 

36.63 

1.53 




1.237 

16,28 


v.9.88 


IS a < 11 -f” »» 

1.7.39 



3 -A.I 9 

9.81 

n 

1 .743 

*“ 

» 

18.8-t 

21.68 

Na*SD|. ro H-jO-i- *» 

1.273 

- 

7.32 

i/i.iK 

22.2S 

» -f* *4- KjNa( 304"^^ 

1 . ‘>.00 

29.38 

2 . 23 

6.7K 


KVA-hK^Slh 

1 . 25 o 

16.37 

- 

R 7.<)6 

3 . 5 i 

0 Na Cl 

1,266 

... 

n . 04 


2.25 



Exactly similar results are also given for o», 5o«, ami 

Fusion-point data lor mixtures composed of the various combinations^ 
KCl, K SO , liCl, Lij^SO , NaCl and Na*S 0 ., are given by Dombrowskaja 
and Klatchko, 1933. 
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KALIUM 


POTASSIUM CHLORIDE 


Equilibrium in the Reciprocal Salt Pair 

2KCI ♦ (NH^)j,S 0 ^ ^ Kj.SC)^ + 2NH Cl 
in Water Alone and in Water Saturated with Ammonia at Atmospheric 
Pressure. (Hiii ana loucAs, 1337.) 

Results for the 3 component Systems in Water at 23° 


Oms. per 

100 gms. 

sat. solution 

Solid 






KCl 

KpSO^ 


Phase 





_ 

26.42 

— 

— 

KCl 





— 

25.90 

1.03 

— 

" * K*S0, 






0.0 

10.80 

— 

K^SO^ 





10. 36 

— 

9.59 

— 

< 0 - 9 S 3 Kj,sn^ 

■f- 

0, 

.047 


i 5 *no 

— 

8.72 

— 

(0.92s " 

■P 

0. 

.075 

r» 

28.31 

— 

6.12 

— 

(0.773 " 


0, 

. 227 

*' 

39*20 

— 

2.86 

— 

(0.19s " 

■P 

0. 

.805 

It 

43 • M 2 

— 

— 

— 

(NH ) HO 





26.12 

— 

— 

16.35 

" + NH 

Cl 




— 

11.02 

— 

21.97 

(0.166 NH^CI 

•p 

0. 

■ 834 

KCl) H 





(0.97s NH4 

Cl 

4- 

0.025 

— 

26.42 

— 

— 

KCl 






Results for the 3 component Systems in Water at 23^^, sat. vdth NH^j. 


Cl 


Ons. per 

100 HAS. 

j^at. solution 

iSOllO 





KCl 

K^SO^ 

KH^Cl ' 

Phase 




— 

15.26 

— 

— 

KCl 




— 

15.30 

trace 

— 

•’ K^SO, 




— 

0.0 

0.20 

— 

K.SO, 




2.85 

— 

— 

— 

(0.932 

+ 

0.068 

(NH,), 

7.56 

— 

0.23 

— 

(0.776 " 

f 

0.224 


11.35 

— 

— 

— 

(0.676 " 

-f 

0.324 

tl 

11.98 

— 

— 

— 

(0.525 

■p 

0.475 

II 

13.54 

— 

0.20 

— 

(0.342 

4 

0.658 

II 

14.97 

— 

— 

— 

(0.186 " 

4 

O.B14 

M 

17.55 

— 

0,07 

— 

(0.083 " 

4- 

0.917 

II 

18.4 

— 

0 

— 

(NHJ.SO. 




4.66 

— 

— 

33.72 

" + NH. 

Cl 



— 

— 

— 

35.59 

NH^Cl 




— 

2.86 

— 

33.59 

(0.158 NHy.Cl 

'4- 

0.842 

KCl) 4 




(0.977 NH4 

Cl 

4 0.023 KCl) 


The results in parentheses show the composition of the solid solu¬ 
tions present as solid phases. 

The authors also give results for the 4 component systems saturated 
with solid phases composed of mixtures of the three solid solutions 
of the salts. They also investigated, for the purpose of industrial 
preparation of the field in which this salt separates in order 

to learn what percentage of ^^^4^5150^ accompanies it as a contamination. 






K KALIUM 764 

Souibuity of PoTASSum Chlorior in AQUiotm SourxioNS 

OF MAGHISIlfM CHLORIDi AT 0^ AND ViCS VERSA, 
flgtlsrucf, ana ThsuRaun, 


Qns. p«r too 

aac. ml , Soiia 

OmB , ptr 100 


sol. 

" 'I 

Balia 


P 4 M@ 

KCl 

PliM® 

0.0 

21.87 KCl 

26,79 

2 , la 

KCl 4 

1.1.6 

$.88 

15.ax ” 

37.03 

X.68 

1 . X . 6 


9.49 

XX. 70 ” 

39.70 

0.49 

n 


16.33 

6.31 

34.68 

0.036 

M f. 

MgCl,.filLO 

2 S *24 

2 .35 *’ 

34.63 

0.0 

NgCl, 

.61!/ * 

1.X.6 * 

KCl.MgCl,.6HgO iCarnalllie) 





Solubility of Potassium Chloride in Aqueous Magnesium 
Chloride Solutions. 

(Precht and Wittpia —Ber, 14* *667» %t.) 


Grams KCT fxr i«o Gram* Sat. Snlation inr 



t*. 


MgOf. 

«■>% 

A. 




Mitfl 




10 

14-3 

9.9 

5-3 

1 

9 

4 

3 

KC’I 

(5 

7 NaC 


20 

IS-9 

II-3 

6-5 

2 

6 

6 

0 

n 

■t .S 

9 

II 


30 

I7-S 

12.7 

7.6 

3 

4 

6 

9 

41 

■t 6 

0 

41 

Cl 

40 

19.0 

14.2 

8.8 

4 

2 

7 

9 

tl 

+ 6 

I 

II 


SO 

20.5 

iS -6 

10.0 

S 

0 

B 

9 

<1 

4-6 

3 

<1 


60 

21 .9 

17.0 

II .3 

S 

8 

9 

9 

II 

+ 6 

4 

II* 


80 

•»4-S 

19 s 

13.6 

7 

3 

to 

9 

l« 

4 6 

6 

II 


90 

25.8 

20.8 

14.7 

8 

1 

11 : 

9 

it 

+ 6 

7 

II 


100 

27.1 

22.1 

15-9 

a 

9 

*3 

0 

it 

4-6 

9 

11 


More recent data on the solubility of potassium chloride in aqueous solutions 
of magnesium chloride are given by Feit and Pruibylla ( 1909 ). 

SotUBItlTY OF POTASaiUH CHCORIDR IH AQUEOUS SOLUTIOHS 

or Maonesiuh ^loride at too®. 

fCaap&iU* Daneata ana Snili, if34.) 


Ons. per 100 

gwj. mu sol. 

Sana 

On*. Rif 100 

Jl^. Mi. Ml, 

Ball a 

^ MgClg 

“kcT''’™' 

FtiMe 



mm * 

0.0 

36.0 

KCl 

34 *S 0 

9.60 

KCl 

4.35 

29*80 

If 

29.89 

5 * *5 

*• ♦ x.1.6 

9.93 

33*59 

H 

40.0 

1.88 

1.1.6 

16.3s 

17*50 

H 

40.0 

1.64 


20. XS 

13*45 

W 

41.0 

0.71 

- + MgCl,. 6 HO 


x.x-6 ~ KOI.MgCl^.6HjtO (Carnalliiel. 


Results for the four componeni systeif KQ ♦ f HgCl^ * MfSO^ 

at 100 ® are also given by CiPipbell» Downes and 1934 .* 
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KALIUM K 


Equilibrium in the System Magnesium Chloride, Potassium Chloride 
AND Water at Different Temperatures. (Keitel, 1923.) 



Gms.pcrl 00 irnis..sat. syl. 


Gms. per lOO gms. sat. sol. 


t". 

Mg Cl,. 

KCl. 

Solid Phase. 

t". Mg Cl,. 

KCl. 

Solid Phase. 

i 5 

.. 35.10 

0.0 

Bischofite 

55 ... i 5 .i 4 

14.79 

KCl 

i 5 

.. 27.59 

*2.76 K Cl ■+• CarnalUio 

55 ... 7.24 

23 .40 

» 

i 5 

.. 23.83 

5.49 

KCl 

83 ... 39.80 

0.0 

Bischoflte 

i 5 

.. 16.57 

10.73 

» 

83 ... 37,80 

I .01 

)) CarnalUte 

i 5 . 

>. 7•66 

17.66 

» 

83 ... 36.99 

2.52 

Carnal lite 

25 

.. 35.60 

0.0 

Bischofile 

83 ... 29.45 

5.80 

)> -+-KCI 

25 

.. 35.14 

0.5 

» >hCarnallUe 

83 ... 20.53 

12.75 

KCl 

25 

.. 27.70 

3.70 

KCl » 

83 ... i 4.63 

18. 3 i 

» 

25 

.. 26.81 

4.56 

KCl 

83 ... 14.77 

18.27 

» 

25 

.. 24^58 

5.22 

» 

83 ... 7.15 

26.85 

» 

25 

.. 23.10 

6.06 

» 

io 5 ... 4 ’ 3.47 

0.0 

Bischoflte 

25 

16.40 

10.36 

» 

io 5 ... 40.75 

1.07 

» ■+>CarnRllIlc 

25 

.. I 5.64 

11.54 

» 

io 5 ... 36 . 5 i 

3.62 

Carnallite 

25 

.. 7.68 

19.50 

» 

io 5 ... 30.82 

7.00 

» -l-KGl 

55 

.. 37.55 

0.0 

Bischoflte 

io 5 ... 21.44 

14.83 

KCl 

55 

.. 37.38 

0.21 

p 

io 5 ... 14.08 

21.72 

» 

55 

.. 36 '. 88 

0.62 

p H-Carnalltlo 

io 5 . .. 13.97 

21 .-87 

» 

55 

.. 28.74 

4.43 

KCl » 

io 5 ... 6.52 

i» 9'90 

» 

55 

.. 22.72 

9-79 

KCl 

0 

0 

0 

36 . i 5 

» 


Bischoflte == Mg Cl,. 6 H, 0 ; 

Carnallito k 

Mg Cl,. KCl. 6 H, 0 . 



The following determinations at 25 ® are reported by Lee and Egerton, 1923. 


Gms. per JOO gras. 


Gms. per lOO gins. 



of sal. sol. _ 

sal. sol. 


</,* of sal. sol. ,.— 

sat. sol. 


ss 

HtUI,. KCl. 

Solid Phase. 

« Mg Cl,. KCl. 

Solid Phase. 


1.341 35.54 0.0 

Mg Cl,.« 11,0 

26 

79 3 .20 

KCl+CjirnalUle 


35 

14 0.53 

»-f-Oarnnlllle - 26.66 3.19 

») 


35 . 

i 3 0.38 

» » 

1.234 19 

83 7.90 

K Cl 


35.47 0 . 5*2 

p » 

I .20 I 12 

11 13.56 



- 26 

81 3.33 

KCl » 

I .182 0 

0 26.74 

>) 
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Cl 


POTASSIUM CHLORIDE 

ROUILIBRniM IN TH* Systkm Potassiuh Chloridk, Maonksiiik Ohloriox 
ANB WATRR at T»MJ>*RATlIR*a AHOVR ioo“. 

(Achoonow 4U(a 


d.of 

Clns. p«r 1090 

ipns. H;pO 

Soliu duf 

Utt®. p®r tO^ 

pa®. H®o aoiiQ 

aat. aol. 

' MgClj, 

kci 

Ml. AUl. 


kcT^ 



Results at 

100® 


ResultH at 

ISO® 


— 

100 

41s 

KCl - 

100 

SSH 

KCl 

— 

300 

230 

t* 

300 

347 

H 

— 

500 

108 


500 

il 4 

n 

— 

700 

10 


900 

105 

H 

1.307 

$07 

103 

" + 1.1.fl 1.181 

H 64 

90 

® 1.1.6 

1.38a 

733 

9 1 . 1 

.e.MgCly.ull^O i.nis 
>-«S5 

1054 

U7H 

17 i.i.6*MgCLi|)y) 
461167 “) Kcf + 


Results at 

12s* 




HgCl^.uH^D 





Results at 

200 ® 


— 

100 

480 

KCl 




— 

300 

280 


100 

687 

KCl 

— 

500 

160 

« . 

300 

454 

H 

— 

700 

S 2 

n 

500 

294 

n 

1-335 

690 

100 

“ -4 1 . 1.6 — 

900 

162 

H 

1.430 

890 

28 1.1 

.6 f MgClj,. 4 Hg 0 i .472 

1290 

54 

♦VHgCL 


1,1.6 = KCl.MgCLj.eHaO ICarnallite) 


The authors also give results tor the system KCl ^ NaCl ♦ HgCl^ Kj ,0 
at 100-200®. 

Data for the System KCl ♦ MgC^ ♦ NaCl 4 at 20^-200* ^ are given 

by Froehlich, 1929. 

Data for the reciprocal Salt pairs iKCU^ HgCl^, 

at 20®» recalculated from the results of Boeke, looB^ are given by 
J'llnecke, 1938. 

Data for the System KCl 4 - RbCl ’* MgCl^ 4 - H^O at 25®, reralculaied from 
the results of D’Ans and Bush, 1937, are given by Janecke, 1937, 1938. 
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Solubility of Mixtures of Potassium Chloride and Ammonium 
Chloride in Water at 25°. 

(Fock — Z. Kryst. Min. 28. 353* *97-) 


Grams per Liter 
Solution. 

Mol. per cent 
in Solution. 

Sp. Gr. of 
Sdutions. 

Mol. 

Soli 

per cent in 
d Phase. 

‘NH4CI 

KCi. 

NEUCI. 

KCl. 

nTl^ 

iccl. 

0.00 

311*3 

0.00 

100.0 

1.1807 

0.0 

100 

22.Si 

293*3 

9.41 

90.59 

1.1716 

T .21 

98-79 

35*39 

278.7 

15.04 

84.96 

1.1678 

2.11 

97.89 

89.17 

273*2 

34.26 

65-74 

I.I59X 

6.18 

93.8a 

T27.8 

234.6 

46 59 

53-44 

J*i 493 

8.90 

91.10 

147.2 

204.2 

51 63 

48.37 

1.1461 

10*53 

89.47 

197*3 

157*7 

63 56 

36-44 

I.1391 

17 .86 

82.14 

232-5 

II6.8 

73-49 

26.51 

1.1326 

60.20 

39 -So 

244*5 

123.0 

73 48 

26.52 

I.1329 

76.88 

23.12 

261.9 

III .0 

79.10 

20.90 

1.1245 

97 -Si 

2.49 

259.0 

102.2 

82.14 

17.86 

I.1212 

97-79 

2.21 

278.6 

S3 16 

87.96 

12.04 

t.1009 

98.85 


320.7 

31-24 

93-45 

6-55 

1.0912 

99-33 

0.67 

ms 

0.00 

100.00 

0.00 

1.0768 

100 .0 

O.QO 


The following additional data for the above system are given by Biltz and 
Marcus (1911). The results show that NH4CI + KCl form a series of mix- 
crystals broken by a gap which extends between about 20 and 98 mol. per cent C 
NHiCl in the crystals. 


Composition of Sat. Solution. 

Gms. per 100 Gms, Mols. per 1000 Mols. 

Sat. Sol. H.O. 

Composition of Solid Phase. 

Gms. per 100 Gms. IVfol. % 

Crystals. NH.Cl in 


KCl. ' 

■NH,U. 

Ka.' 

NH4CI. 

KU. ■ 

Crystals. 

S-I 3 

22.29 

23.8 

74.2 

1.21 

98.79 

1-7 

7 

20.40 

32-s 

67.9 

2.22 

97-78 

3-1 

II 

18.04 

52.2 

61.4 

4 

96 

5-5 

13-73 

16. II 

65-9 

55*5 

5*^9 

94.11 

8 

15-46 

14. S 3 

74-4 

50.2 

7.24 

92.76 

9.8 

19-54 

T 2 .i 6 

96.3 

43 

11.20 

88.80 

14.9 

22.04 

10.49 

109 

37*4 

16.90 

83.10 

22.1 

21.68 

10.40 

109 

37*4 

26.04 

73-96 

32-9 

21.9s 

10.48 

109 

37*4 

97.60 

2.40 

98-3 

24.30 

6.48 

118.2 

22.6 

98.28 

1.72 

98.8 


These authors also give data for the ammonium chloride carnellite and 
potassium chloride carnellite diagram at 25®. 

Solubility of Mixtures of Ammonium and Potassium Chlorides in Water 

at 25®, 65° and 90®. 

(Uyecia, 191a.) 

The results as presented by Uyeda show the percentage composition of the 
dissolved mixture and of the undissolved residue in the several cases, but not 
the quantity of salts dissolved. Mixed crystals were formed over certain ranges 
of concentration at each temperature. 

Data for the cryohydric temperatures and composition of the saturated solu¬ 
tions of mixtures of the chlorides, nitrates and sulfates of ammonium, potas¬ 
sium and sodium are given by Mazatto (1891). 
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EQrriUBRittM IH THE StSTIM POTASSIUM CSi^OtlPI, AmMOHUIM 
Chloride amo Water- 


The J&iecke method of expressing the concenif.aion of the SiUuratert 
solution is in terms of the number of On. Hols. H^C) retiuired to dis¬ 
solve 100 gm. mols. salt or salt mixture of me determined wilecular 
composition- 

In the present case the salts form mixed crystals and the solid phases 
in contact with the solutions are composed of such mixed crystals con¬ 
taining varying percentages of the two salts. 


CcnpoftlUon or dlsMlvoa 

Om. HnU. R^O ta 



sUU 

Ml». 

too #1. 

unua 

XCl 


nais. iAltntxiurt 

1 




Nesttlts at 

0® 


100 

0.0 

1430 

100 Hoi 

. * KCl 

80 

30 

1330 

0$ ** 

" li) 

60 

40 

1300 

00 

" I It 

40 

60 

1030 

84 

" (It 

38.5 

71.5 

950 


" * <)S.S ^ 

30 

80 

000 

06.$ 


0 

100 

1000 

100 




Results at 

30 ® 


100 

0.0 

1310 

100 Hoi 

. » KCl 

80 

30 

1000 

? 


60 

40 

070 

? 

» 

40 

60 

840 

? 


37. s 

73.5 

740 

75 

Hol 

30 

80 

730 

? HoL 

. % nnci 

0 

100 

800 

100 

n < 



Results at 

40 ® 


100 

0,0 

1030 

100 HoL 

% NCI 

80 

30 

030 

? 


60 

40 

830 

? 


40 

60 

750 

? 

** 

36 

74 

6ao 

M 

" # 03.$ H 

30 

80 

630 

7 HoL 

% nnci " 

0 

100 

650 

100 

« ^ 



Results at 

bo® 


100 

0,0 

00$ 

100 HoL 

% NCI 

80 

30 

760 

? 

« 

60 

40 

^50 

7 

m 

40 

60 

SSO 

7 

m 

24 

76 

510 

$4 

” e ,01 Mol 

20 

80 

530 

7 HoL 

% mj:i 

0 

100 

$40 

too 




Retulis at Bo® 


100 

0.0 

810 

100 HoL 

% Kf:i 

30 

80 

430 

38 

** e 00 Mo^ 

0 

100 

450 

100 HoL 

% Nil XI 



Results at 

100® 

4 


100 
IS .5 
0 


0.0 

Sn-s 

100 


HoL 


% Nil Cl 
(iT 


% NH^Cl 


Hoi. % Hll^Cl 


If HH^Cl 


T30 

160 

300 


100 Hol. 
2$ 

Hol- 


% mi 

t 01 Hoi. I NH^Cl 


Nff^CI 


*00 Mftl 

<i) T^ese values by Askenaay and Nessler, 103OI 
Dosed^of^fh#^^ similar rewlts for equilibrium in the sysitm com- 

reciprocal salt pair KCl ♦ NH KO »=» MH,Cl t KNO,: Askcnasy 

^o wessler, 1930, give results for the aiiArf i.rttAr-u' i f Ifj \ 
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Solubility of Potassium Chloridb in Aqueous Solutions of Ammonia. 
fOujrer. Oleier and Schmid, 1934 .) 

The authors present their results in the form of a diagram but do 
not give their experimental determinations. The following approximate 
values were estimated from the published diagram. 

Results at -15° Results at 25® 


Qns. per 100 gms. 

aat. sol. 

Solid 

Ctos. per 100 g^s. 

sac. sol. 

Solid 

1 NHj5 

KCl ' 

Phase 

' N ,.3 

KCl ^ 

Phase 

ss 

4.0 

KCl 

62 

4.0 

KCl 

60 

3*1 

II 

70 

2.4 

u 

70 

1.7 

•' 

80 

1*3 

If 

80 

0.8 

II 

90 

0.5 


90 

0.3s 

*' 

100 

0.1 

If 

100 

0.2 

It 





Solubility of Potassium Chloride in Liquid Ammonia 
Determined by the Synthetic Method. 

(Pacachexe and Tanne, 1935 .) 



Qns. KCl per 

100 gpa. flat. sol. 

Solid 

Phase 


Ctois. KCl per 

100 0n8. sac. sol. 

Solid 

Phase 

-76.6 

0.078 

NH, 

“33*9 

0.213(1) 

KCl 

-76.6 

0.115 


-19.4 

0.167 

" 

-76.7 

0.167 

II 

- 0.6 

0.141 

II 

-76.8 

0.193 

II 

0.0 

0.132(2) 

11 

-76.9 

0.209 

II 

♦15.0 

0.115 

II 

-77.0 

0.219 


25 

0.04 (3) 

M 

-77.2 

0.252 

Nil, + KCl 

18.9 

0. 102 

H 

-57.9 

0.219 

Kcf 

31*2 

0.089 

n 

-45*0 

0.209 

11 

44.2 

0.078 

M 

-35.2 

0.193 

11 





.The authors al.so give results showing that the solubility of KCl in 
liquid ammonia is increased to almost double by the presence of NaCl 
or of NH Cl. 

(1) Jonnson and Krumboltz, 1933; (2) Linhard and Stephan, I 933 *‘i 934 l 
(3) Hunt, 1932. 


The SoLUBiEiTY of Potassium Chlohide in Aqueous Solutions of Mixtures 

OP Other Salts. 

The poly therms of the four salt points of the potassium chloride held in quinary* 
systems of oceanic salt deposits have been redetermined with great ear© by 
Dr. Scrowy, igaS. This is a repetition and extension of the fundamental work 
of Van’t Hoff, D’Ans and others. Results at temperatures between 0® and 120® 
arc given for the equilibrium solution Q (VanT Hoff) in contact with K Cl + NaCl-f* 
carncllito + kainitc^ or kicsicritc; at temperatures between 60. 5 ^ and 120P for 
the equilibrium solution P in contact with K Cl + Na Cl + glascrit© + langbeinito; ^ 
between 6 ^ and for the equilibrium solution F in contact with K Cl 4* Na Cl 
glascritc; between and 120® for the equilibrium solution K in contact wdth 
K Cl -f Na Cl 4r carnellitc and between 23 ® and 120® for the equilibrium solution K 
in contact with Na Cl + kainitc + kiesicrite 4- carnallitc and with K Cl 4 “ Na Cl 4 ” 
kicsicritc 4 “ langbeinite. For additional references sec also magnesium chloride, 
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SOLOBItlTY OF POTASSIOH CHtORI©® tn AQUIOUS SOLUTXOHS OF 

SoDiim Cmlofid® and Vicf VmBA* 

(Coro«c ana Kn»i>ach, 19S?4 



U.of 

Ctoa, par 100 

aat. Ml. 

DoHil 


aac. aol. 


.. 

FttM. 

-22.9 

— 

S*8i 

20. 17 

Ic«* * KCl +Naa.aH.O 

-21.8 

— 

3.60 

21.71 

•• . NaCl.aH.O 

-21.1 

— 

— 

23.07 

tt ^ * 

-17.8 

— 

9.01 

I4.4O 

" KCl 

-13.7 

— 

13.64 

7.59 

M tl 

-iq.7 

— 

19.54 

—« 

tt t» 

-11.9 

— 

6.49 

21.41 

KCl HaCl.aH,0 
NaCl.aHJ) 

-10.0 

— 

— 

24.70 

-2.3 

— 

6.96 

22, 54 

" ♦ HaCI ^ KCl 

0.1 

— 

— 

26.27 

t* ^ tt 

0 

1.154 

21.92! 

0.0 

KCl 


1.175 

16.09 

7.67 


n 

1.200 

14.39 

14.8 j 

« 

« 

1.221 

8.46 

20.03 

ft 

" 

1.234 

7.38 

22.40 

4 NaCI 


1.226 

5.10 

23.52 

NaCI 

tt 

I.21B 

3.53 

24.86 

n 


1.209 

0.0 

26.25 

tt 

10 

1.233 

8.71 

21.66 

KCl . NaCI 

20 

1.174 

35-57 

0.0 

tt 

ft 

1.190 

19.48 

7.36 

tt 

It 

1.210 

14*29 

14«40 

tt 


1.221 

12.34 

17.64 

H 

H 

1.234 

10.19 

20.03 

" . N»Cl 

tl 

1.323 

6.98 

22.6s 

N«C1 

H 

1.213 

3-54 

24.47 

tl 

M 

1.201 

0,0 

26.34 

M 

30 

1.235 

11.70 

20.25 

KCl ♦ NaCI 

40 

1.189 

38.65 

0.0 

M 

H 

1.201 

33.44 

7.19 

tf 

•1 

1.218 

17.05 

14.04 

tl 


1.336 

13,16 

19.66 

♦ NaCI 

« 

1.221 

8.94 

21,87 

HiCl 

tf 

1.207 

4.63 

24.15 

ft 

n 

1.193 

0,0 

26.64 

tt 

50 

1*337 

14.70 

19.02 

K€l ♦ HaCl 

60 

1.199 

31.39 

0.0 

m 

tt 

1.210 

35.14 

6.90 

« 

** 

1.224 

19.79 

13-53 

» 

n 

1.338 

i 6.07 

18.S7 

" ♦ K*C1 

H 

1.220 

10.97 

21.17 

N»C1 

n 

1.202 

5.71 

23.94 

ft 

tt 

1.184 

0.0 

37.03 

t# 

70 

1.239 

17.59 

iB.OS 

KCl ^ HCl 

80 

1.205 

33.59 

0.0 

tl 

tt 

1.216 

37.59 

6,79 

n 

¥ 

1.229 

23.34 

13. 17 

w 

tt 

1.241 

19.03 

17.59 

« . NiiCl 

tt 

1.223 

14.10 

20.01 

NaCI 

It 

1.199 

7.38 

23.53 

tt 

tl 

1.175 

0.0 

27.51 

*» 
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Solubility of Potassium Chloride in Aqueous Solutions of 
Sodium Chloride and Vice Versa. (Con.) 

(Cornttc and Kronbach, 1932 .) 



d. of 

Odui. par too 

i^a. 8»c. aol. 

Solid 

V 

sac. aol. 

^ KCl 

MaO ‘ 

Phaaa 

90 

1. 242 

20.32 

17.24 

KCl ^ NaCl 

100 

1.209 

35.69 

0.0 

ft 

II 

1.219 

29.95 

6.48 

" 

II 

1.232 

24.88 

12.69 

II 

II 

1.244 

21.68 

16.90 

" -h NaCl 

II 

1.232 

19.12 

18.12 

NaCl 

II 

1.200 

10.25 

22.57 

II 

II 

1. 166 

0.0 

28. OQ 

II 

110 

1.245 

23.04 

16.58 

KCl t NaCl 



Results for 

the b. pts. 


108.5 

1.209 

36.50 

0.0 

KCl 

111.9 

1.246 

23.28 

16.52 

" NaCl 

108.7 

1. 162 

0.0 

28.30 

NaCl 


The above determinations for the solutions simultaneously saturated 
with KCl NaCl are in good agreement with the values reported by 
Blasdale, 1918# but not with those of the earlier workers including Cl 
Precht & Wittgen, i88i; Etard, 1897; Leather and Mukerje, 1913; 

Reinders, 1915; and D*Ans, 1915. The more recent determinations of 
the system at 20° by Di Capua and Sealletti, 19271 are in satisfactory 
agreement with the above results. 


Solubility of Potassium Chloride in Aqueous Solutions of 
Sodium Chloride and Vice Versa at Temperatures Above the Boiling Points. 

(Comae and KroMbach, 1932.) 

The determinations were made in a small inoxydizable steel autoclave 
in which Jena glass recepticles were fitted in such a manner that the 
solution after saturation in one by gentle agitation could be filtered 
into the other by inverting the autoclave. 



ana. par 100 

Solid 


Gbia. par 100 

Solid 


ana. par 100 

solid 


0aa. afc. aol. 

Phaaa 

c® 

gna. aat. aol. 

Phaaa 

t® 

{gaa. aac. aol. 

Phaaa 


KCl 

KaCl 



'KCl 

NaCl' 



'kci 

NacT 

120 

37.65 

0.0 

KCl 

140 

19.07 

19.61 

NaCl 

169.5 

8.68 

25.93 

NaQ 

If 

32.28 

6.24 


fi 

9.98 

24.13 


II 

0.0 

30.63 

II 

II 

27.33 

12.25 

It 

If 

0.0 

29. 30 

II 

189*6 

44.34 

0.0 

KCl 

II 

24.23 

16.35 

"+Naa 

149 

27.44 

16.08 

" ^KCl 

n 

39.36 

5.68 

'• 

11 

17.29 

19.69 

NaCl 

169*5 

42.42 

0.0 

KCl 

H 

35*44 

10.86 

II 

II 

9.48 

23.66 

It 

" 

37.24 

5-92 

11 

11 

33.38 

13.64 

II 

II 

0.0 

28.60 

n 

n 

33*04 

11.41 

*' 

II 

31.74 

16.33 

"•fNaa 

130 

25.29 

16.33 

" + KCl 

ri 

30.72 

14.52 


M 

25.58 

18.78 

NaCl 

140 

39.60 

0.0 

KCl 

II 

29.63 

16.03 

" +NaCl 

II 

18.36 

22.01 

n 

*' 

34.43 

6 .17 

" 

11 

23.38 

18.78 

NaCl 

II 

9-88 

26. 13 

ti 

If 

29.71 

11.86 

" 

ri 

15*34 

22.66 

If 

II 

0.0 

31.45 


If 

26.45 

16.17 

"+NaCl 
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Solubility of PoTAssiim Chlosibi xn hmtmtm Solutioms of 
Sodium Chloiidi ahd Vici Versa at Temfiiatuiis Aboti iqq^, 

{Adu»u«iOM •n4 



4 . Of 

Cba. ptr 

1000 iaa. HJ 3 Solid 


dof 

n«r 

lO^pia. 

HgO 8olU 


aac. aol* 



3 Phaa« 

c. 

•au iol. 

■ kCi 


^ Phtaa 

100 


480 

100 

ICCl 

170 

1 . 305 

S 4 3 

293 

KCl+NaCl 

It 

— 

440 

150 

» 

iBo 

1.318 

577 

300 

M M 

« 

— 

400 

200 

H 

190 

1 ‘ 330 

614 

309 

w n 

« 


360 

250 

« 

200 

«— 

74 1 

100 

11 

11 

1.245 

359 

257 

.NaCl 

** 

— 

70B 

ISO 

w 

H 


300 

2S0 

NaCl 

«i 

— 

682 

300 

II 

110 

1 . 2 $S 

390 

2 S 9 

KCl.NiiCl 

« 

— 

661 

3 S 0 

M 

120 

1.264 

41s 

26s 

» w 

w 

1.340 

650 

319 

” •►KaCl 

130 

1.274 

440 

270 

H « 

n 

^— 

600 

322 

NaCl 

lUO 

1.282 

465 

275 

tt « 

H 


soo 

340 

« 

ISO 

— 

606 

100 

It 

M 


400 

364 

w 

N 

— 

570 

ISO 

M 

n 

— 

300 

389 

« 

II 

— 

533 

200 

M 

aao 


69a 

332 

KCUNaCl 

11 

— 

500 

250 

« 

230 


722 

338 

*1 M 

It 

1.289 

486 

2SO 

"♦NaCl 

250 

— 

769 

35 » 

H It 

II 

— 

400 

303 

NaCl 

270 

— 

817 

374 

K 11 

li 

— 

300 

333 

n 

2S0 


847 

383 

« » 

i6o 

1.295 

5 08 

aSs 

KCl^HaCl 

300 

— 

900 

400 

M II 


Solubility of Potassiuh CRLoniDi im Aatiious i^olutioms of 
Sodium CHLoniDt amd Vici Vibsa at 

OtoiLttdi m4 nmm^r* iftrj 

To standard solutions of one of the salts an ttcm% of the other salt 
Mas added and the mixtures heated to do^ and then cooled and shaken at 
i 8 .s®i until eiiuilibrium vrat attained. A |lvea volume of the saturated 
solution was evaporated to dryness and from the weifht of the residue, 
the concentration of the original aqueous solvent and the densities of 
the original solvent and final saturated solution, the wtlghi of each 
salt present in xooocc. of the saturated solution mas calculated. The 
results thus obtained agreed satisfactorily with calculations based 
upon chloride determinations. 


Oa. Hols. Hsa 

dof 

0 IS. f«r tOOO 

9 s« HdlS. XCl 

dof 

Os*, fif * 0 W 

fir Utir 

sac. 

eo. sst. Ml. 

fif lU«f 

mu 

ee.. mu mU 

sq* sol van t 

sol. 


S4. MlVMU 

mU 

0.0 

1.1738 

0.00 298.50 

0.0 

1.2019 

0.0 316.30 

0.2 

1.1752 

10.26 290.50 

0.2 

1 .loss 

13.24 310.10 

0.4 

1.1766 

20.62 281.58 

0.4 

1 . 2090 

j 6 .S 4 304.64 

0.6 

1.1792 

31.06 273*19 

0.6 

1.3132 

19.90 297.90 

1.0 

1.1840 

52.18 356.74 

1.0 

1.2194 

66.73 384.50 

3^0 

0 

0 

€< 

r-* 

161.7a 179*44 

1.5 

1.2283 

100.66 36S.02 

4*66 

1*2343 

257.22 124*16 

1*837 

1 .2343 

124.16 aS7.22 
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Solubility of Potassium Chloride in Aqueous Solutions of Sodium 
Chloride and Vice Versa. 

(Leather and Mukerji, 1913; see also Nicol, 1891.) 


Results at 20®. Results at 40°. Results at 91®. 


Sp. Gr. 

Co t 

Gnis. per loo Gms. 
HoO. 

Sp. Gr. 

Gms. per too Gms. 
H, 0 . 

sp. Gr. 

Gms. per icx> Gms. 
H, 0 . 

Solid P ha St- 



• Cat* 



Sat. .Sol. 




OilC* oOl* 

Kci. 

NaCl. ' 


KCl. 

NaCl. ' 


KCI. 

NaCl. * 

Each C'ase. 

1.176 

34.61 

0 

1.194 

40.60 

0 

1.222 

53.58 

0 

KCl 

1.197 

26.60 

10.13 

1.207 

31-42 

10.68 

1.236 

45.01 

10.66 


1.213 

19.65 

20.61 

1-235 

24-43 

20.99 

1.262 

35.84 

22.87 


1.237 

14.92 

30-36 

1.248 

1S.23 

30.60 

1.262 

33.12 

28.12 


1.240 

1,5-36 

29.61 

1.242 

18.74 

30-32 

1.264 

32.45 

28.26 

“ -fNaCl 

1-233 

14.76 

30-38 

1.247 

19.T3 

29.Q2 

1-235 

27-15 

29.18 

NaCl 

1.224 

9.70 

32.40 

1.222 

10.49 

32.50 

1.223 

13 

33-93 

m 

I-I 93 

0 

35-63 

1.197 

0 

36.53 

T.I80 

0 

38.72 





Results are also given for 30' 

0 




For results in the systems Pbtassium Chloride, Lead Chloride and 
Water see under PbClg 


Solubility of Potassium Coloride in Aqueous Solutions of 
Rubidium Chloride at 25°. 

(D'Ans and Bush, 1937.) 


Cka. 

Mold, per 

Solid Phase 

Gm. Hols, per 


Solid Phase 

1000 9> 

. Mol a. H^O 

/V 2 

Mixed 

crystals 

1000 »n. 

Mole. H^O 

Mixed cryatals 

RhgClg 


con tainlng; 




containing: 

0 

43‘5 

100 Mol. 

. % IC,Clg 

41*2 

22.5 

67.3 

Mol. % K_Cl 

10.0 

37.6 

97.6 '• 

II 

si.o 

17.s 

41.8 

♦I "'ll 

19.2 

33 -S 

92.6 ’• 


S 9.3 

10.4 

IS-S 

II II 

31*0 

28. 0 

84.5 " 

II 

70.1 

0.0 

0 

II II 


Results are also given for the quarternary System KCl RbCl + MgCl^ 
at 25®. 


Solubility of Potassium Chloride in Aqueous Solutions of Stannous 
Chloride at 25® and Vice Versa. (Fujimum, 1914.1 


Gms. per loo Gms. HiO. 


SnClj. 

KCl.' 

Solid Phase. 

0 

34-73 

KCl 

2.86 

32.17 


4.37 

34-08 

it 

S- 9 S 

31-76 

Sna,.aKC1.2H|0 

5-83 

30-65 


10.24 

27.30 

«( 

17.42 

24.68 


27.88 

24.40 


34.28 

5-99 

« 

. 54-19 

19-45 

SnCl,.KCl.H )|0 


Gms. per loo Gms. HsO. 


SnCl,. 

KCl. ■ 

ic 

58.48 

17.85 

SnCia.KCi.H2O 

81.78 

19.06 

a 

107.65 

17.79 

«i 

170.70 

21.26 

a 

247-50 

24.38 

a 

337 ■ 26 

25-51 

a 

290.30 

19.66 

SnCla.zHaO 

235-50 

7.49 

u 

222.5 

2.73 

t* 


234 05 
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Solubility of Potassium Chloridb in Dilute Aoukous Solutions of 
Methyl Alcohol at o" and at 25“. 

iArmstmng ami Eyre, 


Wt. % Cfms. RCl jjcr too Cirtvi. S4I. «,t: 


ia Solvent. 


15*. 

0 

22.06 

26.69 

0.79 

21.74 

26.42 

1-57 

21.39 

26.01 

3.10 

20.61 

25.25 

8.76 

17.B4 

22,82 


Solubility of Potassium Chlokide in Aqueous Methyl Alcohol at 25*. 

(Hera ami Amkrt, itjo?; 


Solvent. 

ifjyl OC 

Om». KCl 

Siilvirnl. 

ot 


M. 

SiUSnl. 

mr 10© cc. 


Wt.*« 

aum- 

Y 

Sftt, Sni. 

0-9971 

0 

I.X782 

3 X-X 3 

0.8820 

64 

0. (>064 

0.9791 

10.6 

1.125 

24-53 

O.84H9 

78.1 

O.K607 

0.9481 

30.8 

1.033 

«3 6S 

0,8167 

08. 9 (?) 

0.8242 

0.9180 

47.x 

0.9679 

7,61 

0.7882 

100 

0.7937 

100 gms 

. methyl alcohol dissolve 0.53 

gm. KC!I at 25®. CTttrm!r ami 

ir 

ethyl 

n 

** 0.022 

ii •• 

IS II 

** 

*f 


C»m. KCl 
m *o©«. 
Sit. Sol. 

3-44 
^•54 
0 75 

0.43 


amyl 


o.otH 

o.oooS 


Potassium chloride is insoluble in CHiOlI at the crit temp. (C«ntr»«nww«r, 1910 .) 
SotRsiUTT or PotASHiun C«l*08l»t IW 
SowfTioNS or Huthyi. Aicosot at as®. 




tA4*fl©f m 4 lV»fC4, 



Oonpoiiuon of 0olv«ni In 

rsi. Meiii. net 


Of Scilvfnt tf« 

0 ». mlu KCl 

Wt. % 

Rol. frwiT^ 

r«r tooo 



p«r 1000 pa. 

CHgOII 

CHgOlt 

Mltmt 



Snlvwtt 

0.0 

0.000 

4.Sj6 

59.28 

0.4502 

0.6487 

11.10 

0.0656 

3.638 

69.74 

0.5645 

0.3766 

20.11 

0.1240 

a.Sao 

78. oS 

0,6787 

0.2193 

29.87 

0.1933 

2,077 

80.45 

0.6983 

0.2005 

39.93 

0,3721 

1.476 

90.04 

0.8248 

0 .U 3 S 

SO.65 

0.3661 

0.9561 

100.00 

1 . oomi 

0.0707 


Sm.0sii.iTT or 

PoTAiSfoii Cstosisi in ^mmns SotoTiors 



or Etsti. AtcoHot. 








do 

iv 

^ P#r lUtr «c 

0i». _#tr 10^ mu mU 

Water 


to».t 

t #.7 

mKn 

'ir.t 


3.712 

3 .90 3 

•w 


25.96 Wt. % CH OH 

1.700 

1.896 

i 36 *i 

141.4 

45. i3 

" 

0.8403 

0.8700 

6a.6s 

64.87 

® 74.88 


0.1886 

o.aiai 

In .06 

15.81 

® 100.00 


o.osao 

0.0560 

:i.88 

4.18 

® 25.07 

S Wt. CgH.OH 

1.607 

1.755 

119.8 

130.9 

" 50.01 


0.5860 

0,6004 

43.66 

44.77 

” 75.03 


0.1127 

0.1345 

8.4 

9.28 

” 97.3 


0.00 

o.oosa 

— 

0.39 

100 gms. 

a^iueous 50 wt 

. p«rc«Bt C-H.Of siolutioA 

rliMrilve iuQ WS. ICCl 

at 20 aad 15,3 gws. at 

100®. eWright, 

1937.) 
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100 gms. 40 wt. per cent alcohol dissolve 5.87 gms. KCI + 12.25 NaCI at 25®. 

100 gms. 40 wt. per cent alcohol dissolve 5.29 gms. KNO;j 4 * 10.06 gms. KCI at 25®. 

(Soch, 1898.) 

TOO gms. abs. ethyl alcohol dissolve 0.034 gni. KCI at 18.5®. 

100 gms. abs. methyl alcohol dissolve 0.5 gm. KCI at 18.5®. 

(de Bniyn, 1892; Rohland, 1898.) 

Solubility of Potassium Chloride in Dilute Solutions of Ethyt. 

Alcohol at o® and at 25®. 

(Armstrong, Eyre, Hussey and Paddison, 1907; Armstrong and Eyre, 1910-11.) 

Wt. % Gms. KCI Dissolved per 100 Gms. . 


CjHjOH 

in 

f 

Sat. Sol. at: 

Sol. Sut. 

Solvent. 

0 . 

as“. 


0 

22.1 

26.44 

1.1813 

1.14 

21 .6 

25-91 

1-1754 

2.25 

20.9 

25.29 

I.1689 

4.41 

19.7 

24.21 

1.1568 

8.44 


22 .46 

1-1357 

12.13 

15 s 

. . . 

... 

18.69 

* . . 

17.42 

1.0847 


Solubility of Potassium Chloride in Aqueous Alcohol at: 


15^* 14.5'". 

(Schiff — Liebig’s Ann. 118, 365, *61.) (Bodl&nder — Z. physik. Ch. 7, 316, ”91.) 


Sp. Gr. 

Wt. 

G. KCI per 

Sp. Gr. 

Grams per too cc. Solution. 

of 

Alcohol. 

per cent 
Alcohol. 

zoo g. Aq. 
Alcohol. 

of Sat. 
Solutions* 




CzHtOH. 

HsO. 

KCI.' 

0.984 

10 

19.8 

1.1720 

. . . 

88.10 

29.10 

0.972 

20 

14.7 

I.1542 

2.79 

85.78 

26.85 

0.958 

30 

10.7 

1-1365 

4.98 

84.00 

24.67 

0940 

40 

7-7 

1.1075 

10.56 

79-63 

20.56 

0918 

50 

S-o 

1.1085 

15-57 

75-24 

17.24 

0.896 

60 

2.8 

I-0545 

20.66 

70.52 

14.27 

0.848 

80 

0.45 

I -0455 

24.25 

67.05 

13-25 

Gerardin’s results at 15® agree 

0.9695 

40.42 

50.18 

6-35 

well with the above deter- 

0-9315 

48-73 

40.60 

3.82 

minations. 


0.8448 

68.63 

15-55 

0.30 


Cl 


30® and 40®. 

(Bathrick — J. Physic. Chcm, 1, 160, '06.) 


Wt. 

Gms. KCI 

per 100 Gras. 

Wt. 

Gms. KCI rx"** Tfoo Gms. 

per cent 

Aq. 

Alcoh<d, 

per rent 

Aq. Alcohol. 

Alcohol. 

‘At 30®. 

At 40®.' 

Alcohol, 

At 30®. 

At 40 

0 

3S.9 

41.8 

43-1 

II .1 

13.1 

5.28 

33-9 

35-9 

55-9 

6.8 

8.2 

9-43 

30.2 

33-3 

65-9 

3-6 

4.1 

16.9 

24.9 

27.6 

78.1 

1-3 

1.6 

25-1 

19.2 

21.8 

86.2 

0.4 

0.5 

34-1 

15-6 

17.2 
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! 


Solubility of Potassium Chlohiuf im Aqueous Alcohol. 

(Gcrardia — Aaa. chim. [4} 5 » *40. '65.) 

Interpolated from the original results. 


Grams KCI per *oo Aq. Alcoh«4 M Sp. Or.: 


f. 

r- . 

O.W04 
- S'S 

Wt.%. 

O.084B 
- p.JS 

Wl.^o. 

«* 1.^.6 

VVi.%. 

Ojp7ifi 
«« 10 .t 

** JO 

Wt.%. 

O.0J0 
« 40 

Wi.%. 

©.HoAt 

Oo 

Wi. %. 

oBa 44 

w 00 

Wi.%. 

V 

0 

23.4 

19 s 

IS-5 

“■5 

7.0 

4-0 

^■7 

0.0 


s 

25.0 

21.0 

16.8 

12.8 

8.0 

4.8 

2.2 

0.0 


10 

26.4 

22-5 

18.0 

14.0 

90 

5-6 

a.7 

0.0 

r 

IS 

26.8 

24.0 

19.2 

15.2 

too 

6.4 

31 

0.04 


20 

29.1 

2 S '3 

20.3 

16a 

10.8 

7.2 

35 

0.06 

i. 

25 

30 '4 

26.8 


17,1 

It .6 

7'0 

3 9 

0.08 

! 

30 

31-7 

28.0 

22 .6 

18 2 

12.s 


4-3 

0.10 

! 

40 

34 3 

30.8 

24.8 

20.0 

14 0 

9 9 

4 ■ 8 

0.20 


SO 

37-0 

33-5 

27.0 

21 .8 

^S'S 

10.8 

Sa 

0.30 


60 

... 

... 

... 


16.8 

II.8 

SS 

0.40 



Cl 


Solubility of Potassium ChiLORitiH in Aqueouh SoLinioNs of PIthyl 
Alcohol at 25^. 


Wt. % 

UqU. KCI 
j>er Liter. 

(im». KCI per 

100 o!. Sat. Sol. 

Ut % 
CjlMHl. 

Mi 4 ». KCI 
l»er Liter, 

ittm. 
too oc 

KOpa 

.S»t. 1 oL 

0 

4.18 

31-18 

60 

0.56 

4 

.18 

10 

3-21 

23 -93 

70 

0.30s 

2 

.27 

20 

2.40 

17.89 

80 

o.ias 

0 

•93 

30 

1.78 

13-27 

90 

0.042 

0 

■31 

40 

1.26 

9.40 

100 

O.OII 

0 

.08 

SO 

0.84 

6.26 






SoLiiirtiTY or PoTAisiOH C«LO«ioi in AQiiiotri SoLtiTioiii or 
Ethyl Alcohol at DirrtRinT TiHriiATWits. 


Results At 

as* 


Results At 16 

35^ Mtl 

35^ 

(FUtt A Joraaii, 



ifta wtUfiw, i§?M4 


Wt. % CgHgOH Otti* KCI ptr to© 

Wt.fffeent CgM^or 

fm , 4C4 ptr 

10 © 44 

Ml tent act 

In aolvtnt 

#ia. aoIv«fit 

is mlvmnt 




0.0 

IS.86 

86.4 

0. 33S6 

0.3778 

0.1134 

20.4 

19.70 

89.6 

0. 14 14 

0.1743 

0.199S 

42. S 

9.162 

92.5 

0,0863 

0.1084 

0.1207 

67.9 

2.27B 

96,9 

0.04:11 

0.0500 

0.0603 



100.0 

O»03^5 

o.oaSi 

0*032$ 
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KALIUM 1 


SOIUBILIIY OF POTASSIOM CHLORIDE IH PURE ETHYL ALCOHOL SOLOTIOMS 
OF Ammonium Nitrate at 35 “- 

(Seward and Schuab, - 19 ;* 0 .) 


an. Mols. NH^NO- an. Mols. KCl OBi. Mols. NH.NO_ Om. Mola. KCl 

4 3 4 o 

per liter solvent per liter sat. sol. per liter solvent per liter sat. sol. 


0.000 

0,003108 (= 0.2318 gm.) 

0.004807 

0.005020 

0.000188 

0.003125 


0.008587 

0.007229 

0.000466 

0.003141 


0.01947 

0.008827 

0.000992 

0.003327 


0.05129 

0.011131 

0.003352 

0.003716 




Solubility of 

‘ Potassium Chloridb in Sbvbral Alcohols 

AT 25 ®. 


(Larson and Hunt, 1939 .) 





d.of 

d.of sat. Oms. 

KCl dissolved 

Alcohol 

Formula 

alcohol 

aolutlon per 

100 8R8. alcohol 

Methanol 

CllgOK 

0.7866 

0.7907 

0.5391 

Ethanol 

CgHgOH 

0.7851 

0.7852 

0.0294 

1 -Propanol 

CHgCMaCHaOH 

0.8001 

0.7994 

0.0061 

i“Butanol 

ai3(CH2)2CngOH 

0,8057 

0.8058 

0.0030 

2 -Propanol (iso) 

CHaCHOIlCHs 

0.7810 

0.7809 

0.0023 

2 -Methyl-i-propanol 

(ai3)2CHCHgOH 

0.7979 

0.7980 

0.0020 

i-Pentanol 

CH,(C(l2)3Cn20H 

0.8095 

0.8096 

0.0022 

2 -Butanol (iso) 

CIIgCH CBOffCH 

0.8025 

0.8022 

0.00084 

Solubility op Potassium Chloridk in 

Sbvbral Alcohols 


AT Different 

Tempbratures. 



(Kim and Dunlap, 1931 .) 



..0 

an. Hols. KCl 

per 100 g)nia.mols. of: 


^ '' Methanol 

F.thanol Propanol 

Iso Propanol Butanol 

fad Bu tahdl 

CHjjOH 

CgHj-OH CgH^OH 

C 3 H 7 OH 


C^HgOH 

20 0-833 

0.1270 0.00700 

0.1235 

0.00822 

0,00326 

30 0,729 

0.1378 0.00796 

0.1300 

0.00852 

0. 00356 

35 0.691 

0.1443 0.00793 

0.13M0 

— 

— 

ilO 0.642 

0.1454 0.00773 

0.1390 

0.00904 

0.00400 

45 0.528 

0.1277 0.00683 

0.1295 

— 

— 

50 0.415 

0.0845 0.00473 

0.1060 

0.0092s 

0. OO4O7 


Solubility of Potassium Chloride in Dilute Aqueous Solutions of 
Propyl Alcohol at o® and at 25®. 

(Armstrong and Eyre, igio-ii.) 



1.48 
2.91 
5-66 


Gms. KCl per roo Gms. Sat. Sol. at: 


o*. 

as". 

22 .06 

26.44 

21.25 

25-94 

20.49 

25.23 

18.97 

23.82 


Cl 
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Cl 


POTASSIUM CHLORIDE 

Solubility of Potassium Chu»8I»e in Aqueous Solutiohs of 
Iso Profyl Alcohol at 2 %^ • 

( nunints »na Ch«n, isi^U 

The results locate the binodal curve of the Hynte^ns include a tie 
line • which shows the composition oi two layers in contact with each 
other and the plait point, PP, at which the twf» liquid l^^ers become 
homogenous. 

p«r im was. fit. ioiutiott 

. 

16. Ui 9.17 

■' 47.50 8 .Q 3 I’P 

Solubility or Potassium Chlokioe ik Aqueous :i^naiTiows or 
Iso Propyl Alcohol at Different TiMPiRAtuREi. 

(r«mtr ana K«U(m« i 7 S 4 .t 


Qna. p«r 100 

ML. Mlutlon 

i&o 

kci 

13*72 

17.nB* 

17.64 

15 * 1 ? 

22.87 

12.95 

29*34 

X UO4 


Wl. P«rc«nL i»o 

In SolvftAL 

oniu nn 

p«f 100 ptf. td. mi^mt nv. 




87.7 

0.1095 

0.ia8o 

0.1494 

92.6 

0.02B6 

0.029B 

0,0364 

96. s 

0.0074 

O.0OH4 

0.0104 

100.0 

0.0026 

0.0037 

0,0039 


Solubility or Potassium Culoribs in Aqueous Holutions of 
Tertiary Butanol at 40®. 

fOliwlni ioa RuttBinii* iw.> 


The results which were determined by the synthetic meihoiJ locale the 
binodal curve of the system An»I include tie lints * which show the 
composition of layers in eontaci with each other and the plait point, 
PP, at which the two liquid layers become iHWOgtneous. 


Oia. ptr tOO^pia. 

ML. Ml. 

fkftii. Rtr 100 ipi. 

m%m Ml. 

iNm. ptr 100 juft. 

ML ML 

(CHg^jOW 





*” 13 “ 

— 

23*1* 

ltt .2 

B.l 

39.0 

<». 3 PP 

7.9 

lS-9 

30*5 

7.4 

4 3.8 

3*3 

9.4 

14*6 

— 

?.r 

50.9 

3.6 

10.5 

13.3 

— 

6 . 7 * 

53,0 


11*5 

12.2 

33.9 

6.3 

57.0 

•“* * 

12.s 

U .4 

38.3 

5.6 

58.4 

3.0 

16.s 

9-0 

33.3 

4 .H 

67 .3 

1.4 



36.6 

4.5 

90.0 



The composition of the plait point,PP, at 25® is a.5 
gms. OOH per 100 gms. sat, Hc,>luiion. Herring and 

Webb, 1933'. 




Distribution of Potassium Chloride Between Water 
AND Butyl Alcohol at 25®. 

(Alleaw, 19 F 8 .) 


Nonnalicy^or KCl in: 


Normallc:;^ of KCl in: 

(b) 

'HgO layer (a) C^H^OHfb) layer 

(a) 

' HgO layer(a) 

C^HgOH layer(b)^ 

(a) 

2.0 0.0182 

0.0091 

0.25 

0.0051 

0.0199 

1.0 0.0134 

0.0135 

0. 10 

0.0020 

0.0204 

0.50 0.0079 

0.0167 

0.025 

(0.0011) 

(0.0455) 


Distribution of Potassium Chloride at 
Water and Amyl Alcohol, 

MilUmoLs. KCl per liter of ^ 

17 ® Between : (Wosnessonsky, 192 .>. 

Water and Phenol. 

MilUmols. KCl per liter 

HjjO layer (CJ. 

Alcohol layer (C,l. 

q«- 

HjO lajor (Cji). Phenol layer (C»l. q* 

36 o .255 

o. 83 i 

46i 

64.0 

4.5 14.2 

5 I 2 . 0 II 

I .o 5 o 

48 o 

111.5 

7-9 i 4 -i 

677.507 

1.287 

486 

290.3 

2,0.4 14.2 

810.000 

r.491 

47S 

324.5 

22.8 14.2 

921.i4d 

1.648 

477 




Solubility op Potass ruM Chloride in Anhydrous Acetic Acid 
Determined by the Synthetic Method. 

(DavlUaon and Chappell, 1938.) 


Opi. Mols 

KCl per 100 

(pn. nola. 

Solid Q Oa 

Mola. KCl per 100 gn. nola 

Solid 

t 

KCl ♦ CH^COOH 


Phase ^ 

KCl 

4 CH^COOH 

Phase 

16.45 

0. 168 


CH,COOH 59 


0.239 

KCl 

24 

0.157 


KCl 63 


0.257 

" 

30 

0.170 


" 70 


0.272 

If 

39 

0.188 


’• 76 


0.295 

II 

U7 

0.207 


” 87 


0.336 

n 

55 

0.229 


" 93 


0.367 

II 


Solubility of Potassium Chloride 

IN Aqueous 



Solutions 

OF Urethan at 25®. 





(Pall each, 19?9, 19P9.) 




nm. Mols. per 1000 

Bwa. Hj,0 

Solid 

on. Mols. per 1000 

gns. H-O 

Solid 



KCI ' 

Phase 



Phase 


0.0 

4.83 

KCl 

2.597 

4.16 

KCl -f NH^COOC^H« 

0.0561 

4.81 

II 

3-972 

3.84 

Lower liquid 1 

ayer 

0.0786 

i| .80 

II 

27.556 

2.20 

Upper ” 

II 

0.2245 

4.76 

It. 

28.477 

2.0 

NH,OOOC,H, 


0.5612 

4.66 

" 

40.88 

1.0 



1.1225 

4. 49 

” 

53.09 

0.0 

M 



loocc sat. sol. of potassium chloride in ethyl urethan (NHj,CDOCj,Hj^) 
contain 0.105 ^C1 at 60®. (Stuckgold, 1917.) 
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Solubility of Potassium Chlofide in Aqueous Auktonk Soi.utions. 

(SncU, 1S98; at 30 *, Ucrxand Enoch, h»o».) 


Wt. (seeNote) ^ 

Percent KUr^rioocc 

Acetone in 

At 30*. 

Gms. |>rr loo Gms. 
Solution. 

At 40". 

Gms. jwt 100 Gm!i. 
Solution. 

^ At sc®. 

(•ms. |>er loo Gms. 
Solution. 

Solvent. 

Miilimols. 

GmB. 

Acetone, 

KU. 

Acetone. 

KCl. ’ 

Acetone. KCi." 

0 

410.s 

30.62 

0 

27.27 

0 

28.60 

0 30 

9.1 

3 SX -7 

26.23 

6.96 

23 42 

6.79 

2 S -33 


20 

286.6 

2 r .38 

16.22 

iH.qo 

15-75 

21.28 


30 

223.7 

16.69 

25-45 

15,06 

two layers 

2.S.67 14.42 

40 

166.5 

12.42 

35 52 

n .31 



3 <>-o.? 9.93 

SO 

115.4 

8.6r 

45.98 

8.04 

14 


46.46 7.07 

60 

71.2 

5-31 

56.91 

5.12 



. 57-.37 4 -.38 

70 

38-S 

2.87 

68.18 

2.60 

It 


68.56 2,22 

80 

12.9 

0.96 

79-43 

0.76 

70.34 

0.58 

79.25 o.t)4 

90 

2 

0.15 

8 q.88 

0.13 

80.84 

0.16 

dt8i“ sat. sol. 

100 

0 

0 

100 

0 

100 

0 



Note. — For the 20® results the j>er cent acetone in the solvent is in terms, 
of volume instead of weight per cent, and the concentration of the mniond solu¬ 
tion is 10 per cent instead of 9.1 which is the weight |>ef cent concciuration of the 
solvent for the corresponding results at the other teinjwraturea. 


At the Temperature 40® and for Concentration!? of Acetone between 20 
AND 80 Per cent the Saturated Soi.ution Separates into Two Layers 
Having the Following Compositions: 


Upper Layer. 

Gms, per 100 Gms. Solution. 

Lower layer, 

Gms. per 100 Gms. Solution. 

Hrfl. 

(CHi),C». 

KCl.^ 

HA 


KCl. 

55-2 

31-82 

12.99 

28.14 

69.42 

2.44 

53-27 

35-44 

11.29 

30.96 

65-97 

3-07 

51-23 

48.50 

10.27 

32.64 

63-79 

3-56 

50-34 

39-88 

9-77 

34-07 

62.01 

3-92 

48.02 

43 -18 

8.79 

37-44 

57-67 

4-89 

46.49 

45-34 

8.17 

38.68 

56.17 

S-2S 

58-99 

25-24 

15-77 

23.66 

74.91 

*-43 


Note.—No solid ph&se could be present when equilibriuw i% Aiiaiued 
since, with vapor, there are 3 components and a phases; hence if the 
temperature is fixed the system becomes invariant. 

100 cc. sat. solution of potassium chloride in furfurol (CilliOXOH) contain 
0,085 gm. KCl at 25®. uM,) 

1000 gms. highly purified acetone dissolve 0,00087 gm- KCl at 18® Ami 
0.00097 gm. at 37® as calculated trm specific conductIvity measure¬ 
ments. (Lannung, 1932,) 
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Solubility of Potassium Chloride in Dilute Aqueous Solutions of 
Several Compounds at 25®. 

(Armstrong and Eyre, 1913 .) 


Comijound. 

Gms. Cmpd. Gms. KCl 
per looo Gms. per loo Gms. 

Compound. 

Gms. Cmp<L 
p>er 1000 Gms. 

Gms. KCl 
per 100 Gms. 

Water alone 

HjO. Sat. Sol. 

26.89 

Glycol 

H2O. 

15-51 

Sat. Sol. 

26.43 

Acetaldehyde 

II.01 27.05 

a 

62.05 

25.26 

Paraldehyde 

II.01 26.42 

Mannitol 

45-53 

24.86 

Glycerol 

13.01 25.58 


136-59 

24-46 


100 gms. 95% formic acid dissolve 19.4 gms. KCl at 19.7®. (Aschan, 1913 .) 

“ glycerol (di 6 = 1.256) “ 3.72 '' “ I 5 “l 6 ®. (Ossendowski, 1907.) 

100 cc. anhydrous hydrazine 9 '' room temp. 

('Welsh and Broderson, 1915 .) 

100 gms. hydroxylamiife “ 12.3 “ 17-18®. (de Bruyn, 189 a.) 

Solubility op Potassium Chloride im Aqueous Solutions op Glycol at . 

fTriable, 19 S 1 .) 


<L of 

Qns. per 100 j^s. 

sat. sol. 

sac, sol. 

' CHy,OHCHj,OH 

KCl 

1.1820 

0.0 

27*10 

1.1648 

15*08 

21.97 

1.1510 

33*47 

16.53 

1.1424 

52.00 

11.84 

1.1371 

73*27 

7*75 

1.1368 

94*90 

5.00 


Solubility of Potassium Chloride in Aqueous Solutions of Glycerol at 25*. 

(Hcrz and Knoch, 1905 .) 


Sp. Gr. of Glycerol at 25®/4® 

== I • 2555 * 

Wt. Per cent 
Glycerol in 

KCl per 100 cc. 
Solution. 

Sp. Gr. o£ 
Solutions. 

Solvent. 

MilUmols. Gms. 

0 

424.5 31.66 

1.180 

13.28 

383.4 28.61 

1.185 

25.98 

339-3 25-31 

I.I94 

45-36 

271.4 20.24 

I .211 


Impurity about 1.5%. 


Wt. Per cent 

KCl p«r 100 cc. 

Sp. Gr. of 
Solutions. 

Glycerol in 
Solvent. 

Solution. 

Millimob. 

Gms. 

54-23 

238.5 17-79 

1.219 

83.84 

149 

II.11 

1.259 

100 

no.6 

8.25 

1.286 


100 gms. H2O dissolve 246.5 gms. sugar +• 44.8 gms. KCl at 31.25®, or 100 gms. 
of the sat. solution contain 62.28 gms. sugar ■+• 11.33 KCl. (Kahler, 1897.) 


Solubility of Potassium Chloride in Aqueous Solutions of Glucose at 25®. 

(Armstrong and Eyre, xgio-ii.) 


Wl. 7 o 

QiHtA-)-H,0 
in Aq. Solvent. 

O 

4.72 

9 

16.53 

37-27 


Gms. KCl 
er xbo Gms. 
B,t. Solution. 

26.63 

25.86 

25.18 

23.89 

20.15 
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Solubility of 

Potassium Chloridi in 

Aqueous Solutions of 

Dioxan at 25°. 


(Her* anU Lorent», iaF9.) 


Vol. Percent 

Ob. MoX. KCl 

Vol. Percent 

Mol. KCl 

Dioxan in Solvent 

per liter sat, sol. 

Dioxan In Solvent 

per liter sat, aoi. 

10 

3*45 

ss 

0.8$ (L) 

20 

2.80 

77 

0.14 (U) 

33 

0 

0 

80 

0.12 

50 

1.22 




Between $1 *77 Dioxan to liquid layers are formed 

(L) = lower liquid layer HU = upper liquid layer 

Solubility of Potassium Chloride in Aqueous Solutions of Pyridine at 10®. 


Aq. Mixture. 

(Scbrocder, 190H,) 

Gms. KCl Aq. Mixlurr. 

Grni. KCl 
per 100 Gim. 
Hat. Sol 

cc, HsO. 

cc. pyridine. 

Hat. Hoi 

CC. IW, 

cc. pyridine. 

100 

0 

23 -79 

40 

60 

3-33 

90 

10 

19.76 

30 

70 

1.25 

80 

20 

16.37 

20 

So 

0,24 

70 

30 

13 19 

10 

(}0 

0.04 

60 

40 

10.0$ 

0 

100 

0 

SO 

so 

6.34 





Cl The binodal curve and plait point of the system KCl ♦ Pyridine 4 H^O 
at 2$® has been determined by (Hnnings, Webb and Hinohara, but the 

authors do not give their experimental results but only the values of a 
series of arbitrary constants calculated from them by means of empirical 
equations. 

too gms. liquid Sulfur Dioxide dissolve 0.04I Rw. KCl at 0®. (Jander 
and Ruppolt, 1937*) 

100 gms. sat. sol. of Potassium Chloride in Selenium Oxychloride 
(SeOClg) contain 2.89 gms. KCl at 25®. (Wise, 1933J 

Fusiok-point Data Havk Brxh Dstirhihru for tmi 
PoLLOwiNo Mixtures or KCl aru Other Salts. 


m 


r» 


t KI (i|{2)(3) 

^ KF ( 3 ) 

4 - KOH (4) 


+ KCrO.isMas) 

f KPOg. (6) 

+ K„P 0 ,( 6 ) 


KCl e K SO 

« • 4 - LI Cl (iSitaiUaai 
” ^ ♦ NaCl U8) 

” ^gCl. U 6 Mi 7 » 

•• 4. HgCl <81 
« -f KHXl (15) 

« 4 .NH^N 0 <i4l 


KCl * HaCl (sHSMiiida) 
** + Hal <34) 

»• 4 (H) 

« + RbCl Ciql 
« 4 %C 1 < 30 M 33 ) 

« 4 Sr€i;<q)C5Hl3> 

‘ " 4 '*4 NaCl (13) 

•• 4 TlCl (iol 


(1) Wrssesnewski, 1912; <2) Amadorl and P«npanini, tqii; (3) Ruff and 
Plato, 1903; (qi Scarpa, 1915; ($) Sackur, 1911-13; <6J Anadori, 1912; 

(7) Janecke, 1912; (8i Sackur, 1913; <9i Vorti?ich, 1914; (lol Handonnini, 
1911; 1914; Schaeffer, 1919; <tai LautHberry and Page, 1930; 

(13) Scholich, 1920; (14) Perman and Saunders, 1933; <15^ Janecke, 1928; 

(16 1 Menge, 1911; (17) Dernby, 1918; (18 1 Richards md Meldrum, 1917; 

(19 Keitel, 1925; tioi Kendall, Crittenden and Miller, 1923; l2ii Elchardus 
and laffitte, 1932; (22) Keitel, 192$: <33i Zouravlev, 1939 laui Waxberg, 
1930; (25) Zemcznxny, 1908. 
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POTASSIUM Palladium CHLORIDE K^PdClg 

From measurements of the solubility of Potassium Ch loro-pall ad ate 
(Kj^PdCl^) at 25° in normal aqueous Hydrochloric Acid containing KCl and 
saturated with Chlorine at atmospheric pressure the Solubility Product 
(K**')^(PdCl^”") was found to be 5.97 x io“® moles per liter. (Wellman, 1930. > 

POTASSIUM Platinum CHLORIDE See PLATINUM CHLORIDES 

POTASSIUM Rhenium CHLORIDE Kj^ReCl^ 

POTASSIUM Rhenium Oxy CHLORIDE K^RegOCl^Q 

Solubility of Each Srparately in Aquroifs Hydrochloric Acid. 

fNoddak. and Noddalt, 19s?,) 


wt. 

Percent HCI 

Oms. K, 

gPeCl^ per 

Oms. per 

in 

ilQ. Solvent 

lOOOcc flat, 

. solution at: 

lOOOcc sat, solution at: 



/ 

- -igir-'-v 



12.0 

21.38 

30.28 

75*0 — 


20,0 

25.0 

46.0 

— — 


37.0 

3-3 

3-72 

5*5 — 


Mono POTASSIUM Tin CHLORIDE KSiiCl;,.H.O. 


Solubility op Mono Potassium Stanno Chloride in Water. 

(Rtinbach und Flock, 1916.) 

t". a".2, 14 *.2. :J 7 *.C. 59 *.a. 71 *. 0 . 

Gms. KSnCls per 100 gms. .sat. sol_ 20,i 34-9 54 .o 72.8 82.1 

Solid phase K Sn Cla.Hj 0 at all temperatures, C’ 

Di POTASSIUM Tin CHLOKIDE KjSnCU.'AHjO. 


Solubility of Di I^otassium Stanno Chloride in Water. 
(Uinibacb aud Flock, 1916.) 

_Gms. per 100 gms. sal. sol. 


t". 

Cl. 


Sn. 


K. 

KsSnCh. 

Solid Pha^e. 

2.3*.. 

9*4 


3.28 


7*94 


K^SnCh/iH.J) 

14 . 1 ’'.. 

12.18 


5.68 


9-7^ 

10,61 

- 

» 

35.6... 

18.28 

-t- 

14.06 

H- 

= 43.5 

K2SnCl4.2H2 0 

57 . 4 ... 

23. i3 

-h 

19.50 

-h 

1 2.72 

=. 55.4 

» 

77 . 3 .., 

26.56 

*+• 

22.35 


14 .63 

= 63.5 



Tetra POTASSSIUM Tin CHLORIDE K^SnCIn.H.O. 

Solubility of Tetra Potassium Stanno Chloride in Water. 


t”. 

^ Ci. 

(lUmbach and 
Gms. per 100 gms. sal. sol. 

Sn. K. 

Fl<uk, 1916 .) 

K^SiicC 

Solid Phase, 

0 . 5 *.. 

10.99 

0.93 

11. 5.5 

- 

K^SuCI.-HjOh-Sh 

19.5*.. 

1 3 .10 

I .*)3 

i 3 . u) 

- 

» 

4i.0*.. 

16,00 

5.82 

i 3.84 


» 

61.7*.. 

20,18 

9 -o'* 

15.73 

- 

» 

70.0... 

22.71 

-+- 12.86 

-f- 16 .63 = 

52.20 

K^SmCU.HsO 

81.2... 

25-74 

H- 19.57 

-h 15.71 = 

61 .02 

» 


* At those tempera lures the atomic ratios in solution did not correspond to the <louble salt heru'c 
the solid phase is a mixture of the double salt and stanno cbloriilc. 

Experiments on the Solubility of Potassium Stannic Chloride and Ammonium 
Stannic Chloride in Aqueous Solutions of Hydrochloric Acid containing 
sodium and ammonium chlorides are given by Smith, 1928. 
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SOU»»ltirY C« 1 . 0 «ArK ih Vatrr. 

The results of Taylor, sSo?: HarlHon, wo; Cal/.oUri, Brdnsted, 

1013; Tachugtieff Chlopia, Toda, wi, 1933; Iljiftski, 1^33; * 

Wright, 1937; DtCapua aad Scalleiti, 1937; Fldtts^aoa, nM; Ricci, 1937, 
1938; and Ricci and Tiwik, filotted md the following average* 

values read frow the curve. The results ab<we sm>® are frc» Tiiften and 
Shenstone, 1881; and Renraih, Gjedebo, Schiffers md WtinderUch, 1937. 
The solid phase is KClO^^ in aU cases. 


0 

4, or 

Cteft. 

1010^ ntr 

^ 4. uf KCici pw 

,0 

Om- K(20g per 

V 

»at. #01. 

100 m 

•iu mi*- 

'* »ikt, ml* 100 

pit. Ml. Ml. 

1 

100 m* 9%%* Ml, 

0 

1.021 

3*2 


70 — 

2'I. 2 

300 

72.0 

10 

— 

4*9 


Bo 1.165 

27 * 3 

320 

78.0 

15 

( 1 . 03 ^ 3 ) 

5*7 

* 5 . 739 ) 

<>o — 

13*5 

340 

83*0 

20 

( 1 . 0420 ) 

6.8 

*6.793) 

100 1.219 

36.0 

360 

87.0 

2 S 

( 1 . 0484 ) 

7.9 

*7.999) 

loafe.fi 1.230 

17.5 

'Mo 

91.0 

30 

— 

9.2 


120 •-* 

111 .5 

100 

94.S 

40 

1.073 

12.2 


140 — 

52.0 

310 

96.7 

SO 

— 

15*6 


160 — 

59 .0 



60 

i.ns 

19.2 


180 — 

65. 



The results in parentheses are fey Fldttwann, 

19 aS* 




CIO Solubility of Potassium Ciilokatu m A<|tiiious Solutions 01 
Potassium Chlobiihc at 

(Wintete •— Z. Eltcma'lieni, % *m,) 


Sp. Gt« of 

Grams per IJier, 

i*f. id 

Gf-tmn tMft, 

Sdutioni. 




kvt 


1.050 

0 

71.x 

I -.01)8 

120 

H^S 

1*050 

10 

58 0 

1. 

140 

22 5 

1.050 

20 

49 0 

1.119 

tflO 

ai .0 

X. 0 S 4 

40 

39 S 

1.130 

180 

20-0 

1.064 

60 

34 0 

1^140 

aoo 

ao.o 


80 

30.0 

|.|68 

250 

20-0 

1.086 

100 

37.0 





• SOLUBIUTV OF PoTASStUM CiaORATK INt AqUUOUS Soi»UTION8 OS 
Potassium Nitrato. 

(Arrhtftias — Z* phpile. 11# jfi* %$) 

Results at 19.85®. Results at 33,87®. 


Mals. p^r Utof. 

Grams prr Uirr. 

Mills. |wf liirr 

Cirawi wr liitf. 

KN 0 ». 

KOCV 

KNU,. 

KCIO* 

' KNtI,. 

Kl'IOi 


Kt’IcV 

0.0 

0.570 

00 

69.88 

0 0 

0.645 

0-0 

79 09 

0.125 

0.529 

12.65 

64 86 

0,5 

0.515 

50.59 

63.14 

0.25 

0.49a 

35.29 

60.33 





1.0 

0-374 

101.19 

45-85 





a.o 

0.328 

202.38 

40.22 
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Approximate Solubility of Potassium Chlorate in Aqueous Salt Solutions 
AT Several Temperatures. (Alekccevsky, 1921.) 

The determinations were made by adding K Cl 0 ^ to the aqueous solvent untill 
no more dissolved after a period of 3 hours. The curves drawn from the results 
are very irregular, thus showing that saturation could not have been reached in 


all cases. 

_ Gms. KC lOj per lOOcc sat. Solution in Aq.icous. 

r. 8 Vo Ks JO »/o K,COr'"""20 Vo lt«cdl! U0*/„ K* CO, M Vo Ks OO3. 80 o/o KsCO3. 

20. 6.0 5 o 4-0 ‘^-5 ‘2.0 i.o 

3o. 6.5 6.0 5.0 3.5 2.5 2.5 

4o. 8.5 8.0 6.5 4.5 4-5 3.5 

5o. 9.5 9.0 7.5 6.0 6.0 4.0 

Gms. KClOi per 100 cc sat. Solution In Aqueous, 
t*. ’5 to 7 Vo Nn* CO,. SVoNaCI. 30 Vo Na Cl. 

20. 5.0 5.0 5.0 

3o. 5.5 5.5 5.5 

4o. 7*5 7*5 6.5 

5o. 10.5 i3.o n.5 


Solubility of Potassium Chlorate in Aqueous Solutions of 
Potassium Hydroxide at 20®. (Bronsted, i92o a.) 


Gm. 

mols. per liter. 

Gm. 

mols. per liter. 

Gm. mols. 

per liter. 

KOHi* 

K^CIOsT 

kobT 

KCl 0 ,. 

kohT 

mo, ™ 

4.71 

5.06 

0.0924 

8.60 

0.0410 

14.02 

0. 0215 

0.0882 

9-4i 

o.o 35 i 

14.85 

0.0195 

6.35 

7-95 

0.0609 

0.0445 

10.95 

12.19 

0.0287 

0.0254 

1 5 .02 

0.0191 


Solubility of Potassium Chlorate in Aqueous Solutions op Potassium Nitrate 
AND Vice Versa at 25®. (Toda, 1021 r/, 1922.) 

Saturation was secured by constant rotation in a thermostat. 


Gms. per 100 

iS;ms. sat. sol. 

Solid 

Gms. per 100 

gms. sat. sol. 

Solid 

knoT 

KCl^ " 

Phase. 

KNO,. 

KCIO,. 

Phase. 

0-0 

7.745 

KCl Os 

18 97 

4.39 

KCIO3.NO3 

0.68 

7.65 

RCIOj.NOs 

a 7-»4 

3.90 

» 

1 .55 

7.07 

» 

27.14 

3.90 

KCIOjH-KNOj 

3.59 

6.52 

» 

27.21 

3.61 

KN03 

7.12 

5.76 

» 

27.57 

1.63 

» 

12.8i 

5.10 

» 


0.0 

» 


Solubility of Potassium Chlorate in Aqueous Solutions of Sodium Chlorate 
AND Vice Versa at 24® .2. ani> at 40®. (Iljinsky, 1924.) 

See note under Potassium carbonate, 

Gms. Gins. 



d of. 
sat. sol. 

per lOOgms.fljO. 

Solid. 

Phase. 


dof. 
sat. sol. 

per 100 gms. 11,0. 

Solid. 

Phase. 

f. 

NaClO,. 

KCIO3. 

f. 

NaClO,. 

KClO,. 

24.2.. 

1.045 

0.5 

8.1 

mo, 

2.4 

I. 44 I 

99-7 

3 .1 

mO,-h NaClO, 

» . . 

1.08G 

7.5 

8.0 

)) 

» . . 

1.429 

98.6 

0.0 

NaClO, 

» .. 

1.189 

27.5 

7.0 

» 

4 <).... 

1.073 

0.0 

14.2 

KCl 0 , 

» , . 

1.241 

4i .0 

6.0 

» 

» .. 

- 

i 3.5 

9-9 

» 

» . . 

1.260 

47-4 

5.0 

» 

» .. 

1.268 

48.4. 

7.0 

» 

» . . 

1.326 

60.0 

5.2 

*) 

» .. 

i. 3 o 8 

58.7 

7.0 

» 

)> . . 

1.329 

61.8 

5.6 

» 

» .. 

1.453 

98.8 

7.0 

» 

» . . 

1.392 

82.7 

5.3 

« 

» .. 

1.483 

1 i6.o 

7.2 

« + NaClO, 






» .. 

i. 462 

116.4 

0.0 

NaClO, 
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Solubility of Potassium Chlorate in Aqueous Solutions of Potassium 
Hydroxide, Hydrogen Peroxide, and Mixtures of the Two at 25°. 

(Calvert, 1901.) 

The tnixtures were agitated by means of a stream of air. Equilibrium was 
approached both from aibove and below 25®. 

Mols. KCIO3 Gms, KCIO3 
Composition of Solvent- . , .Dissolv^l iK;r Diwolved per 

Liter of Sat. Sol. Liter of Sat. Sol. 

Water alone B2.7i 

Aqueous o, T25 n KOH 0.625 76.60 

“ 0.25' n “ 0-573 70.23 

Aq. H2O2 containing 1.26 mols. HaOa per 1 . 0.730 ^9.4$ 

“ 1.31 “ “ 0.737 90.33 

Aq. 0.25 w KOH “ o.ois “ 0.S7S 70.82 


Solubility of Potassium Chlorate in Aqueous Solutions of 
Potassium Bromide at 13®. (Biarex, iqh .) 


Gms. per 100 Gms. 
Solution. 

Gms iKT 100 Gms. 
SitIuUon. 

Gms 

K*r loo Gms. 
dilution. 

KBr. 

Kao,. ■ 

KBr. 

KCK)». 

KBr. 

KCKV' 

0.20 

S18 

I .0 

S-04 

6.0 

3 -46 

0.60 

5-20 

2 .0 

4.60 

8.0 

2 .80 

0.8 

5.06 

30 

4.2 

10.0 

2 .40 



4.0 

4-0 




SoT.uniLiTY OF Potassium Chlorate in Aqueous Solutions of Other 
Potassium Salts at I4*'~i 5*. (lilarez, 


Gm«. per 100 Gms. Solution. 


Salt. 

KNO, 

it 

K,SO, 

a 

K,C,0, 


Gma. per too Gm«. Solution. 


Solubility of Potassium Chloratr ih Aqueous Solutions or 
Several Salts, Each Determined Separately at 35®* 

(Hpiiuta ana Tatar, iopd.) 


ConcantratKm 
or Aq. Solvant in 
On. Equlv. Salt par 11 tar 


GMa. KCIO. par Utar aat, aolutlM la Aq. Solutlona of: 

__3___ 


0.0 

83*030 

83.030 

83.030 

83.030 

83-030 

0.025 

— 

— 

82.570 

— 

—p. 

0.05 

— 

— 

So.622 

— 


0 . I 

76.653 

77.951 

79.103 

76.974 

83.333 

0.2 

71.484 

75.225 

75.387 

71.959 

84.383 

0.3 

67.793 

72.587 

71.995 

67.655 

8s.61s 

0,4 

64.191 

70.346 

6P.834 

63.805 

85.998 

0.5 

60.375 

68.69s 

67.004 

60.027 

86.068 

0.75 

$4.0 10 

63«619 

59.389 

53.108 

88.069 

1.0 

48.142 

61.096 

54 . 

49.170 

88.934 

2.0 

34-673 

53.213 

— 

40.425 

90.398 

3*0 

27.600 

49.068 

— 

32.340 


4.0 

— 

— 

— 

22.228 


5.0 

— 

— 

— 

11.38s 
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Solubility of Potassium Chlorate in Aqueous Solutions op 
Potassium Iodide at 35° and Vice Versa. 





(Ricci, 

1937 .) 




d. or 

QMS. psi too Jps 

. sac. sol. 

, Solid 

d. of 

Ons. per tOO ^s. 

sac. sul 

. Solid 

sac. sol. 

' KC103 

KI 

Phase 

sac. sol. 

^ KCIO3 

KI ' Phase 

1.047 

1.103 

1. 178 

1 . 27.5 

1.400 

7.905 

5.04 

3.35 

2.30 

1.60 

0.0 

9.33 

18.74 

28.72 

39.26 

KClOjj 

M 

II 

II 

II 

1.555 

1.702 

1.724 

1.724 
1.718 

1.10 

0.82 

0,83 

0.67 

0.0 

49.94 

58.34 

59.28 

59.36 

59.76 

KCIO, 

II 

”4. KI 
KT 

If 


Solubility of Potassium Chlorate in Aqueous Solutions of 
Potassium Todate and Vice Versa. 

(Ricci, 1930.) 


Results at 25® 


Results at 50® 


d. of 

(lia. per tOO ffns. 

sac. aol 

. Solid 

Ons. per tOO ^s. 

sac. sol. 

Solid 

sac. sol. 

"—'— 

— 

■V Phase 

/ m ; 

“XClk)" 

Phase 

1.048 

0.0 

7.90 

KCIO- 

0.0 

15.78 

KClOj, 

1.068 

2.92 

7.31 

II 

2.41 

15. 11 

" 

1.090 

5.43 

6.80 


5.27 

14.31 

II 

1.082 

5.85 

5 .31 

KIO- 

7.27 

13.77 

" + KI 

1.070 

7.05 

2.31 

II ’ 

8.76 

8.58 

KIO, 

1.043 

8.45 

0.0 

II 

10.87 

3.71 

11 





13.21 

0.0 



Solubility of Potassium Chlorate in Aqueous Solutions of 
Potassium Sulfate and Vice Versa. 




(Ricci and YanlcK, 19S7.) 


d. of 

Chna.. per 100 oao. 

sol. Solid d. of 

0ns. per l00Efi«> oac. aol 

. Solid 

sac. sol 

. 


Phase sac. sol. 

KClOj, 

Kj,SO, 

Phase 


Results at 

IS* 


Results at 

25® (con. 

) 

1.032 

5.676 

0.0 

KClO, 1.100 

4.96 

8.64 

KC 10 ,+ 

1.085 

3.29 

7.86 

"-f K SO. 1.099 

3.30 

9.43 


1.076 

0.0 

9.258 

K^SO^ 1.089 

1.80 

9.93 





1.083 

0.0 

10.76 

IV 


Results at 

25" 









Results at 

45 *" 


1.048 

7.897 

0.0 

KCIO, 




1.063 

6.72 

2.73 

M 

13.90 

0.0 

KCIO- 

1.080 

•5.77 

5.57 

II 

9 f8o 

9.13 

" +'K, 

1.099 

5.06 

8.19 

M ...» 

0.0 

13.53 

w 


looocc aqueous 5.2 percent NH^ Solution dissolve S^.S 
at 20®. (Konowalow, 1899b) 


Cl 
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SotniiiiT? Br^TASsi«« tn km^mu '^LtiTfUMs or 

So&iw tttoiAt* Am Vict ¥i«sa at jh^. 

f&ieATAAt m 4 


The auiie IrregoUr re.tults of ihe .luihurs were jil.uief) miI ih* fol¬ 
lowing average valnes taken frw the curve. 


qr 8. rtr too jp 

Ml. mu ml. 

Mta 

mA, t»r 100 

•Hi. 

iol. SniiQ 



%lM»t 



rh«t 

6.75 

0.0 


J.5 

#0. II 

KCIO 

4*6 

5.0 

m 

3.1 

tJ.O 

♦‘^aClO 

3.a 

10.0 

m 

J.O 

03.1 

^4ClOj^ ' 

3.0 

15.0 

m 

1.0 

01.0 


3.* 

30.0 


0.11 

07.1 

n 

3.7 

30.0 


0.0 

00.5 

w 


Sot.UBn.irY o» I'tir-t^Hn m riit oB.tTK: 

(Taybi, illf?; m* Aim ikiAtdm, i 


In Aqueous Airtihui. In Aqurmis Acetone. 



¥** 

•H'li |»rf 


«c, 

*»i I 

rl 

At 10®. 

Ciwi. knOi pet 

tooUfW 


tw f 




«KJ€» %* 

f»«e, 



too 5 

imt. 


iaSdwm. 

V^aU'f. 

S« 4 «Ur*(ll ^ 

W«irf. 

.St 4 wfit «0 ^ 



wtier. 

0 

923 

10.17 

xa 

^3 


■ti 3 

q 

'Kl 

10 

*7 

la 

as 

^3 

93 

s 

7.7a 

8.80 

10 

4H 

ti 

33 

B 

.P 

9 


1X 

to 

*3 

11 

XO 

6.44 

7 <is 

B 

$4 

to 

11 

7 

OjiA 

9 

09 

10 

38* 

xa 

60 

30 

4 S» 

S 90 

§ 

>40 

B 

3 ^ 

d 

09 

S 

to 

B 

a? 

n 

a6 

30 

3 at 

4 74 

4 

67 

7 

m 

4 

W 

7 

40 

6 

69 

10 

a 4 

40 

a -35 

4.00 

3 

4 S 

$ 

m 

3 

q© 

6 

76 

S 

36 

9 

45 

SO 

I .64 

3 33 

3 

4 t 

4 

m 

3 

90 

S 

98 

4 

03 

8 

40 

60 

X.OI 

a S 3 

1 

• 4 t 

3 

(hi 

a 

■03 

s 

17 

3 

86 

7 

35 

70 

0.54 

t.Sa 

0 


3 

OJ 

1 

^34 

4 

t8 

1 

68 

S 

68 

80 

0.34 

t aa 

0 

34 

I 

73 

© 

S7 

I 

88 

0 

79 

3 

97 

90 

0.06 

0.6a 

0 

13 

1 

*1 

0 

iB 

t 

8i 

© 

34 

2 

45 


• amt Uj. A»nk«if. 


100 ps* 4’|tteat»s 50,0 wi. perceoi iuloilofi illswiltt 1*1 |«s. 

KQOj At md inw 1 fiiie « ioo®* T^t liritpiioAiliiii »^erc ««ie ia 
seal^ tttbts. iWrifhti loat. > 

SoiOiit.itf or ^TAiiioH CniOiAfi lit kmmm 

SOittflOHi or AT ITeO®» 

fHtiratjr* liSi.i 

The »Mttr4teO toliiioas i##r# ittb#i md aitlyr#ed 

by evai^miofi 10 Orystit md 


mi, 

mt 1*0 mu lOi^i 


»f»i. neio,^ 

iwf uo ml, 


0.000 

0.0331 

O.OfOO 

O.OSU 


0 -W 051 

0. W 70 
0. woo 
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Solubility of Potassium Chlorate in 
Compounds at 25°. 

Aaueous o.s Normal KCIO3 jxt Liter. 


Aqueous Solutions of Various 

(Rothmund. 1910.) 

KC'KXt IX-T Liter. 


Solution of: 

Mols. 

Gms. 

Solution of: 

Mols. 

Water alone 

0-1475 

20.44 

Ammonia 

0.1474 

Methyl Alcohol 

Q.1402 

1943 

Dimethylamine 

0.1342 

Ethyl Alcohol 

0.1356 

18.7s 

Pyridine 

0.14x0 

Propyl Alcohol 

0.1343 

18.61 

Urethan 

0.1400 

Tertiary Amyl Alcohol 

0.1279 

17.72 

Formamide 

0.1539 

Acetone 

0.1451 

20 . II 

Acetamide 

0.1447 

Ether 

0.1336 

18.51 

Acetic Acid 

0.1462 

Glycol 

0. 1416 

19.62 

Phenol 

0.X362 

Glycerol 

0.1404 

19.45 

Methylal 

0.1400 

Urea 

0. 15X0 

20.92 

Methyl Acetate 

0.1429 


Gms. 


SOLrJBILlTY OF POTASSIUM CHLORATE IN GLYCBROL. 


Q d. of Percent Ctaia. KQO per 

^ Glycerol Glycerol 100 »■«. glycerol Authority 


15-16 

1.256 

96.0 

3»S4 

(Ossendowski 

1907.) 

20 

1.2326 

86.5- 

1.32 

(Holm, 1921, 

1921(a), 1922.) 

20 

1.2645 

98.s 

1.03 

n II 

II M 

25 

1.249 

9S.0 

1.05 

(Schnellbach 

and Rosin, 1931 


100 gms. sat. solution of KClO^ in glycol contain 0.9 gm. KCIO^. 

(de Cowinick, 1905.) 

100 gms. liquid ammonia (NH^) dissolve 2.52 gms. KClOjj at 0®. 

(Hunt and Boncyk, 

POTASSIUM Per CHLORATE KCIO^ 


1933.) 


Solubility of Potassium Perchlorate in Water. 


The follovring values were taken from an average curve constructed from 
the results of Pierrot, 1921; Willard and Smith, 1923; Moser and Ritschel, 
1925; Fldttmann, 1928; Cornec and Neumeister, 1929; Platt and Jordan, 
i930» 1933; Caven and Bryce, 1934. Above 100® Renrath Gjedebo, 
Schiffers and Wunderlich, 1937. The results in parentheses are the 
average of previously reported determinations by Carlson, 1910; Rosenheim 
and Weinhaber, 1910-11 and Calzolari, 1912. The solid phase is KCIO^ in 
all cases. 


t® 

d.of 

sac. 

CMa. Kao^ 
p«r 100 gna. 


d. of 

aac. 

(taa. Kao^ 
par too aaa. 

c° 

G»8. kqo^ 
par 100 gad. 


aol. 

aac. aol. 


aol. 

aac. 

aol. 


aac. 

aol. 

0 

1.005 

0.75 

SO 

1.017 

4.90 

(6.5) 

120 

25 


10 

— 

1.05 

60 

(1.033) 

6.8 

(9.0) 

140 

32 

.5 

15 

1.0076 

1*33 

70 

— 

9.2 

(11.8) 

180 

46 


20 

1.0085 

1.65 

75 

1-036 

10.36 


200 

$2 

‘5 

25 

1.0096 

2.03 

80 

(1.053) 

11.8 

( 14 . 8 ) 

225 

60 


30 

— 

2.50 

9 G 

— 

15.0 

(18.0) 

250 

67 


40 

(1.022) 

3.60 (4.4) 

100 

00 

18.2 

(21.8) 

265 

70 



Cl 
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SoLoBiLiTTf or Potassium Pbrchloratk im Aquboiis 
S oLUTioHS or Hydrogek Prroxidk at 

(Aititrlor and T\ircK, 1U35,) 


too soXviait 


rts. Hols. KflO^ ptr 

tooo »a. ta. iOtviftt 


0.00 

15‘72 


0.149 

0 . X 75 
0.199 


Solubility of Potassium Perchlorats im Aqueous 
Solutions of Aluminum Perchlorate at 30®. 

(Cravan itia Birci, t 9 S 4 ,) 


(tas. ptr 100 una. 

/. 

Solid 

PPtAa 

par m »* HgO 

Solid 

PhiM 

0.0 3.528 

KCIO^ 

4.956 1.028 

KCIO, 

2.652 

1.462 


8.158 0.7041 


3.043 

1 . 3 S 7 

" 

34.56 0.2ns 

H 


Solubility of Potassium Perchlorate in Aq, KCl and Aq. KsS 04 
Solutions at 25®. (NoyaiaiMi Bi^p» i^u.) 

In Aq. KCI Solutions. 

Gma. per loo.j cc. Sat. Sol. wt. of 100 2 ec 
KCIO,. " KCT" of Solution. ' 

2.0566 O 

1.7800 0.3715 101.42 

I ‘5597 0.7421 IOI.4S 


In Aq. KaSOa Solutions. 

Cm^. per 100,9 cc. Sat* S.1I. ^ 

Kt lO^. of Solution. 

2.0566 O 

1,8262 O.433O 101.47 

1.6306 0.8665 101.55 


Solubility of Potassium Perchlorate in Aqueous Salt Solutions at m 

(IKimrlh, IB’JB, I 

Saturation was obtained by constant agitation, and approaching equilibrium 
from above and from below. The salt content of the solvents was determined by 
evaporation and drying the residue at aoo» The salt content of the saturated 
solutaons was determined in the same manner and the difference ascribed to dissolved 

peremorate. 


Cm. Equiv. Ball. Cm. Eqnlv. KCi (>^ 
Salt, per 1000 fnw. 11,0. p«r lOOOfmn. 11,0. 
None *=a HsO. 


Salt, 


KN(K 


0,0 

0. l49Ifeto.«7Am*i.) 

NaNO,.. 

0.0983 

0.ii 36 

1* , , 

0.2994 

0.0757 

tl , , 

0.6089 

0.0535 

K|S(^4,.. 

0.CKJ71 

0.1174 

M , , , 


0.0S46 

» ... 

0.6686 

0.064'4 

NaaSfH.. 

0. 1026 

0 . 1129 . 

» ,, 

0.3090 

0.0759. 

i> ., 

0.6273 

0.0 >33 

HaCI^... 

0.1007 

0.1567 

i» , , , , 

0 '‘Jt 994 

0.1558 

M .... 

0.5903 

0,1782 

Baf NOj )f 


Cm, RqwW. Salt. 
|mr im4mn, 11,0, 

o. hk>8 
o.3t3q 
o.fmo 

fKO^tjg 

cnScrAS 
0.600S 
o,1047 
o. 3‘AIO 
O.fifHii 
0.0991 
o .'>974 

O, 

o, 3 oi 9 
f».6o7^> 


Cm. Equiv. KQO4 

per im fm iCo. 
o.i6h 
0.1790 
o.1994 
0.1194 
0.0857 

0.0644 

0.1633 
0.1800 
0.1957 
o.1569 
0.1638 
0,1693 
0.1605 
0.1747 

o, 1902 
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Solubility of Mixed Crystals of Potassium Permanganate and 
Potassium Perchlorate at 7°. 

(Muthmann and Kuntze, 1894; recalculated by Fock, 1897.) 


Milligram Mols 

per Liter. 

Gms. pel 

X. - 

Liter. 

Mol. per cent 
KMnOiin ^ 

'KMnOi. 

KCIO,.' 

' KMnO*. 

KCIO4. ' 

Crystals of Solid 
Phase. 

0 

63.91 

0 

8 

86 

0 

29-37 

54-48 

4.65 

7 

55 

2.84 

67 -73 

42-75 

10.71 

5 

93 

9-78 

79.04 

39-59 

12.50 

5 

49 

10.81 

99.81 

38-63 

15.79 

5 

36 

15.96 

122.24 

34-39 

19-34 

4 

77 

23-56 

II9. 21 

38-91 

18.84 

5 

39 

24. 28 

128.08 

33-77 

20.26 

4 

68 

26.40 

144-46 

33-14 

22.86 

4 

59 

34.32 

167.81 

29-53 

26.55 

4 

09 

44.42 

183.09 

25-19 

28.97 

3 

49 

67-33 

197.82 

20. r6 

31-30 

2 

80 

77.95 

233-75 

28.26 

36.98 

3 

92 

94-37 

264.27 

0 

41.81 

0 


100 


Equilthrium in the System Composed of Potassium and 
Sodium Perchlorates and Nitrates at 25° and at 100® 


(1. of 


tins, per tOO 

VS. 

»ns. H^O 



Solid 


sac. sol. 

^ KCld^ 


-NiSST^ 



Phase 


1.013 

1*684 

2.07 

211.0 

— 

— 

KCIO, 

NaClO^ 

.H^O 


1.392 

— 

— 

91.7 

— 

NaNO_ 



1.189 

1.684 

0.87 

210.0 

— 

38.3 

KNO»' 

KCIO 

NaClO. 

+ NaC 10 ,.K 

,0 

1.732 

— 

209.0 

41.7 


+ NaNO, 


1.512 

— 

— 

97.7 

49.2 

KNO_ 

KC164 

NaNO, ' 


1.195 

0.96 

— 

— 

38.8 

-p KNO3 
-p NaNO 


1.733 

1.91 

208.0 

41.2 

— 

II 

NaCl0^.Hj,0 

1.419 

7 . 2 q 

— 

94.4 

— 

H 

4. NaNO, 

KNO^ 

1.515 

1.92 

— 

97.7 

49.1 

II 

-P ■ 4 - 

1.070 

22. 1 

— 

— 

— 

” 



1.758 

— 

329.0 

— 

— 

NaClO, 



1.507 

— 

— 

175.1 

— 

NaNO 



1.569 

— 

— 

— 

2 / 14*0 

KNO, 



1.770 

1.825 

9.0 

333.0 

333.0 

114.0 

— 

KCIO, 
NaClO, 
KNO, i 
KCIO^ 

4. NaClO, 

, 4. NaNO, 


1.786 

— 


234.0 

338.0 

• NaNO, ' 


1.609 

22.0 

— 

— 

255.0 

4 KNO, 

4 - NaNO^ t 


1.837 

11.6 

331.0 

116.0 


II 

NaClO^ 

1.578 

38.6 

— 

186.0 

— 

" 

4. " 

KNO,' 

1.803 

22.6 

— 

242.0 

332.0 

*' 

4 - *' 4 - 





K 
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Soi,iiBii,iTT or PoTASsitm P»*CHi.«itATii tN Agttioos Solutions 
or SoBum Kitbat* ahs Vice Ve*sa. 

<C^m«c md IW.J 


CIO 


40 f 

riBfli. {>«r W ajiia 

4 &r 

iUu, p 9 r 100 

.%Ua 

Mt* 

mt. 

, mu fhm* 


in®, mt, mu 


SOjL 


ml. 




Results 

at 0® 


Result 

H at 50^ 

^ icoft. 1 

1.005 

0.75 

0.0 KCIO 

umt 

1.81 

12*6 


1.136 

1.43 

»6.i( 

1.427 

0.0 

13.2 

H ^ 

1*237 

1.70 

38. t 





1.317 

1.82 

36.8 


Krswliri 4t 


1.368 

1.88 

41 *8 ** . NaND- 

1.036 

10. 36 

0.0 

KClt) 

1.352 

0.0 

43.3 NaNO, 

1.187 

10.81 

19.8 

.. * 




1 . 3U 

lo.aS 

PI . 0 



Results 

at 3j» 

1.407 

9*61 

43.1 





1.461 

9.11 

48*9 

tt 

1.013 

2.03 

0.0 KOlO 

1.523 

H.Oi 

14.4 

’• ♦ Hm, 

I.ISS 

2*2$ 

34.0 " 

1.509 

6.11 

11*7 


1.26s 

3.52 

48.3 

1.501 

5.4J 

16,0 

M * 

1 . 3 S 2 

3.60 

40.4 " 

1 . 49.^ 

3.93 

1647 

t* 

1.419 

3.59 

48.8 "4 NdfJO- 

1.488 

3. JO 

17.1 


1.404 

1.82 

47.3 NaK-0 

1 . 4B6 

J.80 

17.3 

** 

1.392 

0.0 

47.8 " ■ 

1 . 469 

0.0 

1«.7 

W 


Results 

SO® 


Result 

•t 100 





1.068 

18 .17 

0.0 

KcUCI 

1.017 

4.91 

0.0 KCIO, 

1.241 

i 6,19 

23.7 

»♦ * 

1.158 

6.10 

18.a 

1.370 

14.81 

17.1 

H 

1*264 

6.39 

30.6 " 

1 .473 

13.41 

47.4 

« 

1.349 

6.23 

39.6 

1.S35 

IJ.44 

11.6 


1.417 

5.99 

46.3 

1 . 578 

*1 .io 

17.3 

" * HM)', 

1.468 

5.73 

51.0 " + NaNO, 

1.154 

8.21 

19.4 


1.454 

3.56 

53.0 NaNOj 

1.140 

1.17 

61 .0 

H 




1.107 

0.0 

63.7 

H 


Soy»Tio^ji Of $optm Cnt,oftP%* 
io§rm^ 


u.of 

fhc p$r m 

i®lta 

a 0f 

%«« i»r too 


aat. 

Pi. MIU tul. 

fdaw 

mu 

pi* mu 

. mi, 

1 

aol. 

^roig 7 ''^~»r 8 iB;;> 







Results 

at 0® 



Results 

ai 71 ® 


1.00s 

0.75 

0.0 

KCIO. 

i.o |6 

10* 36 

0.0 

ICIO 

1.214 

0.74 

26.8 

" J Hd'A 

1.207 

6*18 

37*1 


1.209 

0.0 

26*4 

Nani 

1 . 170 

0.0 

J 7*1 



Results 

at as® 



Reiul 

lotl^ 


1.013 

2.03 

0.0 

KCIO. 

1.068 

18.17 

0 * 0 

ICCIO 

1.207 

u 6 i 

35.9 

• ♦ NaCl 

1.116 

11 . J 3 

8 * 1 

»» 

1.198 

0.0 

26.6 


1.113 

i 2 * 7 J 

I 1 *« 

« 


Results 

at 50® 


1 . too 

10 . 8 $ 

j| .0 

n 





I« 2 t 6 

9.49 

21. % 

m 

1.017 

4.71 

0.0 

KCIO 

t .201 

6.81 

16.0 


1.20s 

3.19 

25.9 

" 1 NaCl 

1 .sSi 

3.54 

37*0 


1.81 

0.0 

26^0 

Main 

4 .a.. 


» M f . 

n 


aDU4 


♦ nACl 
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The 

following res 

ults are 

giveo by 

Cornec J: 

Neumeister, 1929 for 

(juar tern ary system. 







KCIO 

^ ^ NaCl 

NaNOjj 

+ HpO 




d.of 

Clns. per 100 as. 

aat. aol. 


Solid 

t® 

sat. sol. 

' KCIO^ 

NaCl 

NaNO;;^ 


Phaae 

0 

1.342 

1.15 

16.4 

23.4 

KCIO^ T 

NaCl NaNO^ 

25 

1.404 

3.19 

4. 1 

41.7 

" + 

NaNO 

II 

1-395 

2.84 

8.4 

36.9 

II ^ 

II ® 

II 

1.388 

2.55 

12.3 

32.5 

'• 4. 

" 4- NaCl 

II 

1*332 

2. 31 

16.0 

23.4 

•' 4 - 

NaCl 

II 

1.274 

2.00 

20.5 

13.0 

11 4. 

VI 

•' 

1.378 

1.28 

12.8 

32.3 

•’ 4 - 

NaNO, 

SO 

1 * 44 S 

4.76 

8.6 

41.3 

KCIO^ 4. 

NaCl NaNOg 

II 

1.398 

4.60 

11.1 

34.6 

" t 

" 

II 

1.341 

4.34 

14.6 

25.7 

» 4- 

II 

II 

1.277 

3.84 

19.6 

14.3 

II 4. 

II 

75 

1.509 

7.69 

5.9 

48.3 

KCIO 4 - 

NaCl NaN03 

II 

1 . 45 M 

7.67 

8.1 

41.5 

•• 4- 

'* 

II 

1.384 

7.51 

11.7 

31.5 

” 4- 

II 

II 

1.305 

6.92 

17.1 

18.6 

II 4. 

" 

100 

1.578 

11.54 

2.20 

55.1 

KCIO, ^ 

NaNO, 

II 

1.538 

5.86 

4.79 

55 .5 

NaCl + 


II 

1.573 

10.80 

4.23 

53.6 

II 4. 

" 4 - KCIO. 

II 

1.518 

11.52 

5.73 

47.0 

'• 4. 

KCIO^ 

II 

1.440 

11.72 

8.84 

37.0 

II 4. 

" 

11 

1.340 

11.34 

14.71 

22.1 

»' 4 - 

" 


Solubility of Potassium Perchlorate in Aqueous Solutions 

OF Ethyl Alcohol at 
(P iorrat, 1921 .) 

Saturation was obtained by constant agitation for several hours. The saturated 
solution was evaporated to dryness in a current of air and the residue dissolved 
in enough water to yield the original volume of the solution. The salt content 
of this solution was then determined by electrolytic conductivity measurement. 


Wl. per cent 

Cms. K CIO4 per 

Cjir^^OIl in solvent. 

liter snt. .m)1. 

0.0 

12.4 

7*1 

9*2 

i 3 .2 

7.8 

27.3 

5.7 


W’t. per CfiMi (ims. K Cl 0 ^ iH‘r 

C.JII5OU In sulvrnt. Illcr Mat. moI. 

4‘>*4 3.9 

58.5 2.6 

94 -7 5 


Solubility of Potasbium Pbrchlorate in Aqueous Solutions 
OP Ethyl Alcohol. 

(Flatt, 1933 : Flatt and Jordan, 1030, 1933.) 

Vol. Percent Obia. KCIO^ per ^ Vol. Percent Ohjs. KCIO^ per 

in Solvent lOQ sna. sat. sol. ^ Solvent too 0 os. sat. sol. 

25 0 (= Hj^O) 2.065 HO SO l./|22 

” 50 * 0.790 " 75 O.54S 

" 75 0.313 
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loOgms. 51.2 Vol. % Aq. CjlUOH (d’‘0.9310) dissolve 0.754 

<• ^35 “ “ ((i-o.82iy) 

“ 98.8 “ “ (<1-0.7998) 

“ 90 Wt.%Aq.CjHiOH 

“ 97.2 " “ 


- 25.2“. 

(Thin anti C'vimmmg, 1915) 

0.051 gni. KCIO4 at 25.2®. 

CImn and ('umming, 1915.) 

0.019 .gn^- KC104at 25.2®. 

(Thin and ('umming, luic.) 

0.036 gm. KCK \ at 25.2®. 

CW«)/,e, x8i|i.) 

0.0156 gm, K('K)4 at 2S.2®. 


Solubility of Potassium Perc^hi.okate in AyuKttus and in Alcoholic 
Solutions op Pkrchiairic Acni at 25.2®. 

(Thin and CummiuK. ) 

In Aq. HCIO4 Solutions. In Alcoholic HCIO4 Solutions. 

NoonJUj^^olAq. ^Gms.JKCna ^ Aqucou. .Solvent. 

o(= water) 2.085 93.5% Alcohol 0.051 

o.oi i<)99 +o.2VoHC 1()4 0.017s 

o TO 1.48s 98.8% Alcohol + “ 0.010 

i' 0.527 “ +2%HC104* 0.028 

* The HCIO4 was added as aq. ao% HCIO4 solutbn Hence the conctnlfalbn nf the akohal was decreased. 


SOLUWlhITY OF POTAMXI'M rERC«t 08 ATIi AND A»SOU»TK EXHth AtCOllOh 
Solution of Ammonioh Salth at 

f3«wara and adaueh, 1990 J 


Results for C^H„ 0 H Ui = 0.7852) Solutioas of: 


Ammoniurn 

Nitrate 

Ammonium Perchlorate 

Ammonium Iodide 

(In. K0I5. 

per lU«r 

o«. 

per liter 
' ^ 

Oi. Mpis.^«r lUff 

KH^NO, 





0.000000 

0.0005659 

0.000000 

0.0005654 

0.000495 

0.0006148 

0 . 0003 S 4 

0.0005986 

o.oooaaj 

0.0004979 

O.OOOS56 

0.0006493 

0.00048B 

0.0006331 

0.000514 

0.0004087 

O.OOU4I 

0.0006784 

0.000971 

0.0006773 

0*001004 

0.0003351 

0.001518 

0.0007068 

0.001858 

0.0011345 

0.0007283 

0.0008396 

0.001743 

0.0003536 

0.001765 

0.003 14 1 

0*0007156 
0.0007461 


Solubility of Potassium Pibciilobat* m 

(WilJard and BrnllH* tt». | 


BfVMBAL SoLYt-tNTi AT 


Stuleenl. 

Water. 

Ethyl alcohol... 
Methyl aleohol,. 
n Propyl alcohol 


iLi nf 

T 0 m«». |Mf»r 

Mil. «^»}. }#l ims. 

‘nOd 

o.^BSa o.ora 

0.7878 o.io 5 

(kSoii o.oto 


1^4% enl 

n lltilyl ikoliol. 

($0 » M ,. 

Aceloiie..... 

Klliyl acetttit..., 



Owl. ECU), 

%#l m 4 

1 » Ml. Mil. 

II. 8olk» 

o.(w# 4 "> 

0,7981 

o.<w>S 

o,7k>8 

0. i 55 

o,8«j46 

o.cmhS 
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Solubility of Potassium Perchlorate in Normal Butyl Alcohol, Etc, 
AT 25® ± 3 . ( Smith, 1923 <r.) 


Composition of solvent. 


Milligrams 

Composlilon of solvent. 


Milligrams 

Per cent Pure 

Percent Percent 

KCIO* per 

Per cent Pure 

Per cent Per cent 

KCIO4 per 

n Butyl alcohol. 

IIClO^iHaO. 

HsO. 

100 cc. sat. sol. 

n IJatyl alcohol. IlClO^illaO. 

11 , 0 . 

100 cc. sal. sol. 

100 

0.0 

0.0 

1.35 

99-0 

0.0 

I.O 

2.0 

99-75 

O.P.D 

0.0 

1.00 

97-0 

0.0 

3.0 

3.8 

99-5 

0.5 

0.0 

1.00 

96.0 

1.0 

3.0 

1.6 

99-0 

I.O 

0 0 

1*9 

96.5 

0.5 

3.0 

1.2 

98.0 

I .0 

I .0 

1.4 

94.0 

I.O 

5.0 

2.3 

100 cc, pure ethyl acetate dissolve i.3 

mg. K Cl O 4 

at 2.5®. 


(Smith, 1925.) 


Solubility of Potassium Perchlorate in Mixtures of Ethyl Acetate 
AND Alcohols at 25 ®. (Smith, 1925.) 


(Juis, KtllO, 


Composition of .solvoiit. 


por 100 gms. sal. sol. 


go Vol. o/o GH3C00C,H.5 h- io VoI. o/o CHaOH. o. 3 ^ 


85 

)> 

» 

H- i 5 

0 

» . 

0.52 

80 

1) 


-h 20 

0 

» . 

0.55 

90 

» 

)) 

H- 10 

» 

C2H5OH. 

0. i() 

85 

)> 

» 

i 5 

» 

» . 

0.2() 

80 

)) 


-H >.0 

» 

)) . 

0.33 

90 

)) 

» 

-4- 10 

)) 

of 93 o/oC.>H,()H ... 

0.28 

85 

» 


- 4 - l 5 

» 

» » ... 

0.44 

80 

)> 

») 

“f“ 20 

)) 

'> >> ... 

o. 5 o 

9 ^ 

» 

» 

-h 10 

» 

n Butyl alcohol.... 

0.24 

85 

» 

» 

l 5 

» 

» .... 

0.20 

80 

)) 

» 

-h 20 * 

» 

» .... 

0.25 


Solubility of Potassium Pebchlorat* in Amhydrods Acetic 
Acid Solutions of Various Salts at 25°. 

(Sowardi and Hanbiec, 1932; Scholl and Hutchlnaon and Chandla®, 1933,) 


Results for CHgCOOH I.044) solutions of: 


Lithium Chloride Magnesium Chloride Ammonium Perchlorate 


fhi. MQl8.^per near TN. Mola.^par 11 t«r 

lIo KCIO^ ^ ' MgClg KCIO^ ^ 


0.00000 

0.000196 

0.00070 

0.000293 

0.00141 

0.000360 

0.00285 

0.000524 

0.00641 

0.000701 

0.00943 

0.000767 

0.02870 

0.001265 

Sodium 

Bromide 

Cto» Mol a. 

^per liter 

NaBr 

Kao^ ' 

O.OOO078 

0.000233 

0.000120 

0.000247 

0.000192 

0.000288 

0.000210 

0.000314 

0.000278 

0.000329 

0.000590 

0.000387 

0.000700 

0.000409 


0.0000042 

0.000228 

0.0000115 

0.000250 

0.0000314 

0.000276 

0.0000420 

0.000297 

0.0000829 

0.000336 

0.0001440 

0.000347 

0.0002820 

0.000394 

0.0005390 

0.000475 

Sodium Bromide 

(to. Mole. 

,^per liter 

NaBr 


0.00000 

0.000195 

0.000078 

0.000235 

0. 000120 

0.000270 

0.000192 

0.000290 

0.000210 

0.000288 

0.000278 

0.000310 

0.000590 

0.000379 


(to. Mola^ par Hear 


' MH^CIO^ 


0.000198 

0.000194 

0.000316 

0.000176 

0,000378 

0.000190 

0.000509 

0.000171 

0,000765 

0.000155 

0.000983 

o.oooiss 

0.001306 

0.000139 

0.002093 

0.000141 

Sodium 

Nitrate 


(to. Mol a, per liter 


P___ 


0.00000 

0.000195 

0.000168 

0.000253 

0.000346 

0.000305 

0.000633 

0.000357 

0.001009 

0.000413 

0.001550 

0.000483 

0.001825 

0.000522 
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POTASSIUM C 3 HBOMATKS KiCrO*. K,Cr,07, K,Cr,(),„, etc. 

Equilibrium in the System, Potassium Oxide, Chromic Acid and 
Water at Several Temperatures. 

(Koppcl ami BlumenthaJi, 1907,) 


Results at 0®. 

Gms. per xoo Gnu. Sul. 
Solution. 

Results at 30®. 

Gmi, jscr lOD (»m». Sut. 
Solulitm. 

Results at 60®. 

<#m». per *00 (»mi. Hat. 
Sola t bn. 

SolW Ffc»sc at ouih 

■ Krf). 

CiOi. 

Ksrt). 

CrOi. 

KjO. 

Vr ^ h . ' 

Temp, 

31.18 


46.s 


about 50 


KOH.aHiO 

26.06 

0-54 

26. Sq 

0*94 

32.98 

0-.53 

KiCrO^* 

19-31 

4.27 

22.25 

3.06 

21.05 

9 - 1.5 

“ 

17.06 

11.77 

18.65 

13 - 7 ^ 

20,25 

* 4-43 

♦ 4 

17.62 

18.71 

19.12 

0 

Cw 

0 

20.70 

21.97 

II 

17-73 

19.04 

19-35 

21 

20.61 

23.61 

** +K,CrA 

10.90 

11.93 

15.CH 

16.85 

14 S 3 

20.82 

IC,CrA 

1.87 

3 - 1 .? 

11.20 

13.11 

10.01 

21.21 

“ 

0.78 

22.38 

2.42 

28.21 

6.86 

39-64 


1-47 

42 -93 

2,50 

44-50 

7.06 

49 84 

“ +K,Cr; 9 tt 

I-2S 

44 -S 2 

... 

. . . 

4.06 

54 - 7 .? 

KiCfiOis 

1.17 

46.84 

... 

. . . 

2 

60.69 

*• 

1-37 

47.40 

2-35 

49-95 


. . . 

“ +K,Cr« 0 « 

1.24 

48.23 

*•35 

S 3 39 

.., 

. . . 


1.16 

56-93 





*' 

0.64 

61.79 

0.69 

62 .Si 

1,27 

65 77 

“ 4 CtO, 

0 

61.54 


62.531 

0 

65.12 

CrOi 


The Cryohydeatss (Eutictich) m rm Syhtmm K/) - CrO,HjO. 


The j[)oint» were determifie<l by adding to a mt, mimhn oi KsOA succewive 
I to 2 gm. poftiom of chmrnte arid and ascertaining the freeiing-point and 
cotnpmitioft of the solution. At the |>oint of apfmirarn e of a new ioUd phase an 
additional amount of chromic acid dties not change the f .-jn. since the added CrOi 


goes into the solid phase. 

This relation also hddi at the twiinis where the solu- 

tion is simultaneously saturated with 

KjCriOii. 

KiOfO? and KsCri^-)w or KiCrtOi® and 

rof Enui- 

Gm. per tm Oiw. 

mki mm 


|ief tcM) Cifni. 

MM Fkie 

librium pf 

Iki. 

in feiblibiiim 
wah 

ami tm. 

lihrlam nt 
Hftl. !b|. 

was ke. 

'*Mi. Vifttthni 

in j'uiulllhrlttw 

with Ice, 

KA Ctb^ ■ 

K,<) i iO). " 

wilh fat, 8el. 
and la. 

-25 

20 5.70 

K,CfOi 

-13.22 

not (kt. 27.26 


-13 

17.52 13.89 

.1 


“ 28.85 


-xr.37 

17.12 18,18 

1 * # 

— 22.10 

" .?S -03 


-11.50 

17.18 18. II 

" +K,rfA 

— 32,11 

0.47 36.14 


-5 

8.27 8.01 

K,trA 

— 26.77 

0.88 39,86 

*4 

-0.63 

1-38 2.93 

♦» • 

-30.20 

1,18 42.31 

*• 

-1.78 

notdet. 6.81 


-34.01 

0.9s 43-45 

KfCrjOs 

- 5-5 

“ *6.05 

*4 

■^39 

079 45 65 

- 

-6.43 

0.48 17.25 

M 

-49 

not dct. 49.11 

ItCfAt 

10.25 

0-45 23.63 


-61.5 

0 61 S 3.57 

4* 


The visc^ity of the kiIui ioni ni the lower tem|Mrraiure« ifirri*aif<i m much that 
the cryohydratc joints could not lie dtlerniineth By grafihir extratKilation the 
cryohydmte tempemturt of chfoiiiir iirid and of rlifninit' at'id + fMitamium tetra- 
chrtHmte is and the CrCI* cootent m giiit. |ier loci giiii. «i. »luti<wu- 
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By interpolation from the data given in the preceding tables the following 
solubilities in water are obtained: 


The Ice 

Curve and 

Solubility of Potassium 

Chromate 

IN Water. 


Gms. KjCrO^i^r 

Solid 


Gms. KaCrO^ 

Solid Phase. 


100 Gms. 

Phase. 


100 Gms. 

- 0.99 

4.53 

Ice 

— 11.35 Eutec. 54.54 

Icc+KjCrO^ 

- 1.2 

6.12 

« 

0 

57-11 

KaCrOi 

■ 4-3 

26.99 

tt 

30 

65-13 

“ 

- 7.12 

42.04 

** 

60 

74.60 


-10.35 

52.41 


105.8 b. pt. 

88.8 

** 


Potassium 

Dichromate 


Potassium Dichromate 
-h Potassium Chromate. 


Potassium Dichromatc 
+ Potassium Trichromatc. 


t“. 

Gms. KjCrjOr 
per 100 Gms. 

t*. 

Gms. per 100 Gms. HjO. 


Gms. per too Gms. Sat 
Solution. 


HjO. 


K, 0 . 

CrO,. 


K2O. 

CrOa. 

-0.63* 

4 - 5 ° 

- 11 - 5 * 

17.18 

18. II 

-30* 

1.18 

42.51 

0 

4-65 

0 

17-73 

19.03 

0 

1.47 

42.99 

30 

18.13 

+30 

19-35 

21 

+ 20 

2-20 

43.10 

60 

45-44 

60 

20.61 

23.61 

30 

2.50 

44-50 

104.8t 

108.2 

106.8t 

24-3 

30.5 

60 

ii 4 t 

7.06 

16.80 

49.84 

59.20 



• Eutec. 

t b. pt. 





Potassium Trichromate + Potassium 
Tetrachromate. 

Gms. per loo Gms. Sat. Sol. 


-39 Eutec. 

O 

20 


CrOj. 

45-69 

47.40 

48.46 

49-95 

54.09 


Potassium Tetrachromate-+' 
Chromic Acid (CrOa). 

Gms. per X 00 Gms. Sat. Sol. 
t. ^ CK>,. 

0 0.64 61.79 

20 0.62 62.80 

30 0.69 62.81 

60 1.27 65.77 


'Data for boiling points in the system K 2 O -f- CrOs.HaO determined by means 
of the Beckmann apparatus, are also given. 

The older data for K 2 Cr 04 and KaCTraOz are as follows: 

Solubility of Each in Water. 

(AUuarrl. x86.i; Nordcnskjolrl and Lindstrom, 1869; Etard, 1894; Kremers, 1854; Tildcn and Sheiir 
stonc, 1884.) 


Potassium Chromate. 


Potassium Dichromate. 


t®. 

Grams per zoo Grams 

Wat<!r. 

Grams per zoo Grams 

0 

58.2* 

59 - 3 t 

60.21 

5 * 

s§ 

10 

60.0 

61 .2 

62.5 

7 

7 

20 

61.7 

63.2 

64-5 

12 

12 

25 

62.5 

64.2 

64-S 

16 

16 

30 

63-4 

65.2 

66, s 

20 

20 

40 

65.2 

67 .0 

68.6 

26 

27 

50 

66.8 

69.0 

70.6 

34 

37 

60 

68.6 

71.0 

72.7 

43 

47 

70 

70.4 

73-0 

74-8 

52 

5 ^ 

80 

72.1 

75-0 

76-9 

61 

70 

90 

73-9 

77-0 

79-0 

70 

82 

100 

75-6 

79-0 

82.2 

80 

97 

125 

79.0 



no 

^45 

m 

83-0 

... 


143 

205 


•Etard. 


t Alluard. 


t N. andE. 


$ A., K., T. and S. 
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Solubility op Potassium Chromates m Water at 30"* 

(Schrriwjwitker — P- j’lhymk. Ch, 5% $,u 



Competition tn 

Wt jM'f tent < 4 : 




Thi* Rrwlw. 

I'ha*!. 

PerccatCrOs 

0 

i'crwai Kj^) 

±47 

I^r «al C 

rcrctni kji K 

KOliafW 

0.0 

47.16 

*3.59 

47 -S 4 

fC‘rC^ 

0.177s 

34.602 

*0.93 

37*47 

«» 

^■ 35 ^ 

26.602 

16,48a 


** 

5-598 

20 584 

37 -* 3 * 

jq.qaa 

“ 

15-407 

19.225 

27.966 

-^ 9*377 

*« 

20-67 

19 17 

,.. 

22.61 

K>CfO*+ 

19.096 

* 7-30 

37 64 

ICiCfaOf 

“-35 

7,88 

. . , 

7 .Ha 

•« 

17-93 

3 4*2 

25 -85 


43 - 5 ' 

3.01 

49-45 

9 9 ^ 


44.46 

3-245 

53 94 

12.40 

4. KaCrjAd 

46.368 

2.823 

60.314 

X 2 f. 93 S 


49-357 

2-353 

63.044 

II.6H4 

SCiCfiOi 

53 - 2*5 

1.360 

6a 958 

H.ooa 


62-55 

0.796 

67 944 

^■ 73 ^ 


62.997 

o.6ai 

70 0 

4'0 

± CfO| 

62.28 

0.0 

. . . 

... 

Cftli 


roogms. 8 *it. 8 {>liiUtm 17 gmn, l\i( rOat I 54 ^ 

lOD gms. sat. solution in g*y<*ol» C|I 14 ^ HI Ii J 14 h i'«»nuiin t* gn«. K|C V 4 h at 14 . 6 ®. 

I«tp 

100 gm$. H |0 dtsiolve 10.1 gmi. K|CV 4 H at IS-S**- nwi Smith, 190*.) 

100 gms. sat. w-Iution in water roniatn S-5^ KfC> 4 >t at 4.S1** 15.17 gms, 
at $o,r and 17.77 gmi. at ^5.33^ , ^ ^ tf^r iiijim: umi SthmjimU, mt.) 

100 cc. sat. aqueous soititton rontain n.43 K 4 "r 4 >i at Mf, 


SoufBiLtff or PoTAiium Cano^ans ih MAfiit. 


Resttlis for 

^taisiww ChfCiiAie 

Re*iolli tnr 

PoiaHiiuBi Di Chnmte 

«.0r 



4,«if 

Oil. wr 

^ mtf mX» 

m pi. mu ml. 

1 

ml, mi. 

loe 

pft, i-ii, §01. 

15 I.l'TSf 

38 . iO 

15 

t *0Ai5 


8.%l 

20 1 . 378 s 

iB.Oi 

an 



lo.ijj 

2 S 1.3805 

30.1S 

m 



IJ.OS 

The followlig «or# recefii OeterwinaiIons 

of the 

Soltilillily of ftiiassium 

DiChrofiate in 

Water are ii^en I17 Rakow'iki 

AOii Boliajewa* 

toil* 



0 

m 

♦0 

« too 

Qmn, K^Cr^O^ 

per 100 g«^. tat. 


10.07 

*10.ii 

li*i aa.30 50.0 
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Solubility op Potassium Chromate in Vatbr 
AT Temperatures Above ioo°. 

fBenratH, fyedebo, Schlfters and wunderllch» 19S7.) 

The authors' results were plotted and the following values taken,from 
the average curve. 


.0 

Ckns. 

KgCrO per 

..0 

aes. Kj,CrO^ 

per 

^ Oia, KgCrO^ per 

c 

100 sac. sol. 

100 i 9 BS. sac. 

sol. 

^ 100 GPS. sat. sol. 

100 


44.0 

180 

48.5 


2^0 

52.6 

120 


45.5 

200 

49.6 


280 

53.6 

I 4 O 


46.5 

220 

50.6 


300 

54.6 

160 


47.8 

240 

51.6 


320 

55.7 


Solubility 

OF Potassium Ckp.omate 

IN Aqueous Solutions 


OP 

Several 

Salts Each Determined 

Separately at 25 °- 




rHerz and Hlebenthal. 

19?9.) 



Results for Aqueous 

Solutions of: 




Potassium 

Potassium 

Magnesium 

Sodium 

Ammoniurn 

Bromide 

Chloride 

Chloride 

Chloride 

Chloride 

an, Hol. 

per liter (la. MoL 

^ _ 

per liter 

On, MoL per liter 

On. Moi. 

per liter 

Oi. Mol. per liter 

. .. A ..... 


1/B KgCrO 

^ 'KCL 1 

L/>1 KgOro^' 

Vs IlgCljj 

'Naci 



0.00 

8*35 

0.0 

8.35 

0.0 8 . 3 s 

0.42 

3 .22 

0.45 7.68 

O.q.1 

7.56 

0*40 

7.76 

0.42 7.58 

0.86 

7.71 

0.83 6.92 

0.82 

6.91 

0.46 

7.69 

0.86 6.11 

1.73 

<>.51 

1.81 5 .SB 

1.24 

6.26 

1.31 

6.48 

1.73 4.30 

2.59 

5.46 

2.34 5.00 

1.78 

5 .50 

1.72 

5.89 

2.27 2.74 

3.30 

4.79 

2.93 4.43 

2.19 

5.00 

2.18 

5.24 

2.76 1.30 

3 . 4-0 

4 .S 7 

3.76 3.(JO 

2 . 70 

4.38 

••■2.70 

4.75 

3.26 1.04 

•^4.25 

4.40 

4.51 2.87 


Solubility of Potassium Chromate in Aqueous Solutions of Potassium 
Molybdate at 25® and Vice Versa. 

(Amadori, 1912a.) 

Gms. per 100 Gms. H.Q. Gms. per 100 Gms. HaO. Gms. per 100 Gmfi. HsO. 


k«CrO,. 

K.^Mo 04 . 

KoCrO^. 

K2M0O4. 


K.MoO*: 

64.62 

0 

14-13 

98.72 

4.92 

165.4 

49-59 

15-37 

10.07 

118.8 

2.14 

180.8 

38.90 

38.79 

10.24 

119-9 

1.70 

183 

33*21 

50.96 

7.12 
6-37 

137-8 

IS 7-2 

0 

184.6 

Solubility of Potassium Chromate in Aqueous Solutions of 
Potassium Sulfate at 25® and Vice Versa. 

(Amadori, rqxaa.) 

Gms. per loo Gms. H2O. 

Gms. per loo Gms. H2O. 

Gms. per 100 Gms. H3O. 

k.CrO^. 

KabO^. 

K 2 ('r 04 . 

K2SO4.' 

K 2 Cr 04 . 

K«S()4. ' 

63.09 

0.76 

40.93 

3-33 

7.81 

8.08 

61.39 

1.17 

27.36 

4.82 

4.36. 

10.25 

58.40 

1.84 

20.83 

5-72 

1.94 

10.86 

51-81 

2.36 

14.65 

7.12 

0 

12.10 


100 cc. anhydrous hydrazine dissolve i gm. K2Cr04 at room temp.) (Wehhand Brwl- 
100 cc. anhydrous hydrazine dissolve I gm. KaCraO? at room temp. J 1915.) 




KALIUM 

Solubility of Mixed Crystals of Potassium Sulfate and Potassium 
Chromate at 25® 

(FcKk. i« 97 .> 


Miltlaram 

Mols. per liter 
KaCrO*. 

Grams per liter. 
K0.h- K:sC*rtL> 

M< 4 . per ernt 
K»m>« in 
Stdtttirm. 

Sp.Gr. M^.perctm 
Nhitlrm. Scitid Phiie. 

618 

I 

0.0 

107 

7 

0 

.00 

100 

0 

I 

0^3 

loo 

0 

608 

4 

3^03 

106 

0 

20 

03 

^5 

S 3 

I 

CK}2 

99 

65 

341 

0 

691.8 

59 

46 

334 

5 

33 

01 

t 

141 

97 

30 

174 

a 

1496*0 

30 

47 

3 tp 

S 

10 


1 

231 

91 

97 

no 

•7 

25^3 

19 

30 

490 

S 

4 

21 

1 

3 S<> 

28 

43 

100 

.6 

2687 

17 

S4 


3 

3 

tm 

I 

377 

a 

41 

0 

.0 

2847 

0 

0 

SS 3 

5 

0 

00 

1 

3‘)8 

0 

00 

734 

.0 

0.0 

X 2 ^ 

9 

0 

0 

100 

0* 

I 

0863 

100 

0 

617 

.0 

X03.4 

107 

6 

20 

I 



1 

o <)34 

99 

78 

463 


4 S 2-7 

80 

72 

88 

0 

55 

SS 

t 

” 3 S 

98 

'49 

279 


94B.2 

48 

64 

184 

4 

23 

72 

t 

IJOO 

0 

.07 

1 S 3 


1469 

26 

68 

285 

6 

9 

4« 

1 

3^55 

8S 

•77 

296 


2681 

S 3 

61 

5^3 

3 

21 

OC) 

t 

3688 

25 

•73 

0 

.0 

271S 

0 

00 

5^7 

s 

0 

00 

t 

378 j 

0 

00 


The System Ammoimium (‘hromatl f PtirAf»%tt.'M ilEwnMAru 

«Ariiki, tm i 


f Water at i5o. 


UmK. imr imt, 

»At. AOl, 


im* |»*’f %m nm’t 


K„(:rO,. 

tNTljiCrO,, 


a»r-riL 

'^%n ,LfO. 


39.35 

0.00 

Kf CrO* 

i5,8‘> 


Mixtarrs 

36,77 

*.4* \ 


15.20 

*10. iH 

of iht iwo series 

34.38 

3.25 


i4 J>» 

■.itt, 36 

of solid folutions 

20.36 

6.75 1 

Serirs 

*•1.47 

■10.40 


2S.89 

10.01 { 

of soliil icdwitons 

14.»4 

■io.70 i 

Series 

22.35 

12.85 { 

Ilf/NIliHCrCH 

1 1.Ik| 

21 . to 1 

of solide solutions 

18.65 

i6.5i 1 

in KfCrOi 

lo.fj 

21.94 I 

of K*CrO* 

16.07 

19.10 I 


7.08 

22.88 ] 

in(NtU)|Cr04 

t5.84 

*9-9^ / 


4.5,1 

23.41 ^ 


A Study q » the HrxiFmiieAL Salt Pair KNII*!** KjJ 


ICf C.I 4 , soj AT m 


Previuui ©Kporimiiwt* U«vr ghimu iIirI Kg St)* f Kg It t »* .iiiiil abn (Niyi SO* 4 - 
Kg SO4 ftacli form a eom|>toto itrioR of noliij nolMtioiiR wiili no |i 4 |i, wliil«|N II|)|CrO| »t- 
{NIl4)tS04 ami (NllgliCr ili ■j- K|Ot)* form a »*Tiri of iolitl toliiiioai with 
l^apBroiptctiYoiy ata.fotoai.Si iml to SS.Sci molar fif^rmitagri of ammomum 

ohromato. Tho prwient oMfirrifiirtili woro matin Ity to « itilotioD ia ©quili- 

brium with two kinds of siilid ioliitiofi# of two aiitti having 1 romtniiii ion» anotho’ 
salt in diffownt pmporttfin, in iiirit a ntatinnr that whni rfniiltliriuiii is attaiaed, 
two or threti solki plititf roitiitiiiHi m rfmiihm, Utr miYtiirTg wort rotated in a 
thermoitat for at hm% two ilayi, Tho n^iwlta of tlio aiwlyiiri «ro glvrii In a tahh 
and piottod in th# Jaiiockt nniaro tliagram. 

AMMOOTtyM Ltnlhiimm CHEOMJkTB If Hll* 1*1:1 ci4J.il 

Data showing tlial thr rang® of oaiitaiiris of iln^ tlmihlo amitiimkiwi lanthtnam 
ehromata is in tho proirnci of a<|tt#otts soinitoiw roiiiiitiinig from to 
per eant of ammonium chromtlti nrr poon hy Cartihtii* 
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KALIUM K 


POTASSIUM DiCHBOMATE K.CrjOT. 

Solubility of Potassium Dichromate in Aqueous Solutions 
OF Sodium Dichromate and Vice Versa. (Robertson, I 92 'i.) 

The mixtures of the two salts were dissolved in water at a higher temperature 
than that of the isotherm and the flasks then placed in a thermostat at the desired 
temperature. Constant agitation is not mentioned. 

Results at 25‘*.- Results at 50‘*. Results at 100^. 

Gms. per JOO gins. sat. sol. Gms. per 100 gms. sal. sol. Gms. per 100 gius. .sal. .sol. 


NajCrjO:. 

K,Crj,0;. 

Na,Gr,07. 


NajCrjO;. 

K,<;r,0:. 

SoUd Flmse 
at each temperatnro. 

0.0 

i3.1 

0.0 

27-4 

0.0 

47*2 

KjCr.O, 

4.38 

ia.2 

6.5 

24.2 

6.3 

42.1 

» 

i6.i 

8,68 

16.3 

19-3 

14. I 

36.5 

» 

ao.o 

8-97 

21.0 

17.8 

23 .0 

29.0 

» 

■i6.9 

7.70 

29.3 

13.6 

29.6 

2.4. 2 

» 

33.6 

6.52 

43.6 

1 1.3 

44.4 

16.4 

» 

43.2 

5.46 

48.5 

9-47 

56. i 

i3.4 

)> 

55.5 

5.16 

52.5 

9.36 

60.6 

12.4 

» 

61.4 

5.25 

63.3 

7-9‘i 

70.8 

9.96 

» Ntt.Cr^O; 

65.5 

0.0 

70.3 

0.0 

80.1 

0.0 

NajCrjO, 


Solubility of Potassium Dichromate in Aqueous Solutions 

OF Potassium Chloride and Vice Versa. (Robertson, Cr( 

Results at Results at 50". Results at 100". 

Gms. per 100 gms, Gms. per loo gras. Gm.s. per 100 gms. 


sat. sol. sat. sol. sul. sol. 


KCl. 

K,0r,07. 

KCl. 

K,Cr, 0 :. 

KCl. 

KsCr,0;. 

al each lemperafire. 

2.1 

lO.O 

2.4 

25.8 

0.0 

47 -‘>- 

K.Cr^O, 

4.3 

8.3 

4.6 

21.3 

3.5 

42. I 

» 

6 32 

6.53 

6.6 

18.9 

7.2 

37 . I 


8.2 

5.5 

8.6 

16,7 

ii.i 

32.2 

» 

10.0 

4.55 

10.6 

*4.9 

i 5.6 

27.6 


11.6 

3.9 

II.9 

i 3.2 

22.1 

20.6 

)> 

13.0 

3.36 

i 3.3 

12.4 

24.9 

I8.2 


15.7 

2.6 

14.8 

11 0 



)) 

18.6 

2.2 

18.1 

8.8 




21.2 

1-7 

21.4 

6.8 



II 

23.0 

1.57 

2.4.0 

5.7 



II 

26.0 

1.2 

28.9 

4.1 

27.6 

16.2 

n »hK€1 

- 

- 

2.9.0 

3.7 ■ 

29. () 

11.6 

KCl 

26.1 

r.o 5 

■29.8 

*•9 

31.9 

6.4 

» 

26.3 

0.0 

3 o .6 

0.0 

35.9 

0.0 

)i 



( KALIUM 

POTASSIUM DiCHHOMATE K^Cr^O^. 

SOLUBILITT OF POTASSIUM DlCHBOHATt IN A<|UIOt!S SOLUTIONS 

OF Several Salts, Each Determikeb Sifarately at 

fHifi «a Hl#0«nUiAi, 

Results for At^ueous Solutions of: 


CrO 


Calcium Chloride 

CM. Mols. ptr lU«r 

Magnesium Chloride 

Hi. H0ia,^rfr Uur 

Strontium Chloride 

CM. 11 Mr 




i/e-Kgrr^n^ 

i/e-SrUg 


0*2U 

2.88 

0.0 

a. 89 

O.tl 

2.89 

0 . 4 S 

2.91 

0.45 

3.7S 

0*51 

3.89 

0.^2 

2.84 

0.93 

2.64 

l.OO 

a.91 

1.41 

3.69 

1.84 

3 . 24 

a.oj 

2.73 

1.64 

2.63 

2. Jl 

2.07 

3.33 

2.69 

1.87 

a.s6 

a. 74 

1.91 

3.84 

a. 6a 

11.42 

1.88 

3.15 

1 .76 

1.47 

3 . 38 

Lithium Chloride 

Soitium 

Chloride 

Ammonium 

Chloride 

Ob. Mol a. 

"Trar ““ 

p«r 11 Mr 

Hi, Mali, 

^Saei"'. 

fi«r UMf 

M»u. ©«r UMr 

0.0 

2.89 

0.47 

a.91 

0,0 

3,89 

0.49 

2.73 

0.94 

3.98 

0.73 

a.Sa 

0.92 

2 .SS 

1,91 

a.79 

1.79 

3*54 

1.78 

2.26 

3.84 

a.fu 

3.59 

3*12 

2.78 

u%S 

3.80 

3. M 

3. SO 

a. 16 


1*57 

4.31 

J. 34 

4. Oil 


4.49 

1*33 

5-03 

j.oL 

5. 13 

0.91 


POTASSIUM CHROMATES 


SoLuiiLin or Potassium cssomats ams or f^itASsiim 
Dxcrromati is Atstsoffs Solutions or Dioxani at j5**. 

^Htrf (ina Urwii. 


Results for: 

Potassittw ChrcNRuie 


fiiClirciaiAie 


00 DlOXMl^ 

CM. «ols. 

w Pluiinb 

m, mith 

WF too 

rtr liwr 

P*f 100 

|f«f lltif 

ec H. ®©IW6 

M&. Ml. 

m %% mifmi 

ML sei. 

5*0 

1.31 

iO 

0.41 

9.0 

1.08 L 

II 

Cl. js 

55.0 

0.0s 

50 

0. IS 

So 

0.03 

60 

0.01 


I ^ Lower liquid lnyer II * Upper U-iuid 
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803 

Solubility of Potassium Chromatb in Aqueous 
Solutions of Urethan at 25®. 

(Paiusch, 1920, 1929,) 


Ob. Mols. per 1000 gms. 



NKgCObC^j. ^ 

Phase 


3.323 

0.0 

K,CrO^. 


0.1 

49.61 

Upper liquid 

layer 

3.0 

0.396 

Lower liquid 

layer 


Fusion-point Data are given for the following mixtures. 

K.CrO, + K.Cr.O, (Groschuff, 1908.) K,Cr, 0 „ + K.Mo 0 , (AnaJori, 


2 2 *^ -- 

4 K MoO (Amadori, 1913.) 

M ^ K JfO 

'• KjjSO^ ( " ; Groschuff, 1908.) 

POTASSIUM FLUORIDE KF.2H2O 


^ k;.. 

4 Na^Cr 0 (leh rman, 

^ and Skell 


Solubility of Potassium Fluoride in l^fATBR. 

(Jatlov and Poljaicova, tOTP.) 


191 ^. ) 

ff 

Solditch 


0 

Ons. KF per 

Solid 

.0 

Ows. KF per 

£k»ild 

t 

IOC 9RS. sac. sol 

. Phase 

t 

100 0ns. sac. sol. 

Phase 

“3.2 

S.o 

Ice 

20 

48.70 

KF.2HA) 

“6.5 

10.0 

If 

25 

SO .41 


“12. 2 

15.0 

II 

30 

51.95 

II 

- 19.5 

20.0 

” 

35 

54.65 

11 

•’ 4 KF 

“ 2 i. 8 l 5 utec. 2 i.s 

" 4 KF. 4 H.O 

40.2tr.pt.$8. 08 

- 20.0 

22.7 

KF.aH^O 

0 

44.30“' 

11 

0 

30 . 90 

II 

17.5 

47 . 52 * 

11 

10 

34.87 

" 

45 

58.62 

KF 

15 

38.13 

" 

60 

58.72 


17.5 

17.7 

41.52 

47.7 

" 4 KF. 2 H ^0 

80 

60.01 

II 


• Metastable 

100 gms. sat. solution of Potassium Fluoride in Water contain 4B.0 
gms. KF at 18® and the Sp. Gr. of the solution = 1.502. (Mylius and 
Funk, 1897.) 

Determinations by Forcrand, 1911, at 18** gave 45.3 gms. KF per 100 
gms. aqueous solution in contact with KF.aHgO as solid phase and 35»9f) 
gms. KF per 100 gms. aq. solutions sat. with KF.uHjjO as solid phase. 

Solubility of Potassium Fluoride in Hvdrofluork' Ac id at 21^. 

(Ditte, X89C.) 


Gms. per too Gms. H2O. Gms. per 100 Gma. HgO. Gms. per too Gms. HfO. 


HF. 

KF. 

HF. 

KF.' 

HF. 

KF.' 

0.0 

963 

9 - 2 S 

29.9 

20.68 

38.4 

I .21 

72 .0 

ir.36 

29.6 

28.60 

40.9 

1,61 

61.0 

12.50 

30-5 

41.98 

61.8 

3-73 

40.4 

13-95 

314 

53-71 

74.8 

4 03 

32-5 

15.98 

33'4 

74.20 

105 .0 

6.0s 

30 -4 

17.69 

35-<^2 

119.20 

169.5 

loocc sat. 

solution 

of Potassium 

Fluoride in 

liquid hydrofluoric 

acid contain 
and Cadenback 

38.0 gms. 

■ » 1931.) 

. KF at o^ 

(Fredenhagen 

1930. 1933 

Predenh 
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POTASSIUM FUlOHIDB 

Ffekzing-points or Mixtures op Potassihh Ku'orjo* arp IItbropuioric Acid. 

A thermocouple ihermomeier was u!4e*t 4 r4 ir^ezing,, eutectic and 
transition points were deterwiaeti by curves. Data for vapor 

pressure are also given. 



Hoi. FraoUan 

mitti 


KF la Solution 


-83.7 

l.OOO 


-85^2 

0.9875 

M 

- 86.9 

0,9732 


-89.5 

0.9580 

II 

-92.8 

0.9466 

*» 

-97.0 

0.9311 

" + KF.iillM 

- 45*0 

o. 9 in 3 

KF.-iIlF 

8.0 

0,8884 

H 

48. 0 

0.8572 

" 

63.2 

0,8355 

M 

67.7 

0.B241 


71.8 

0.8086 

« 

(72.0) 

6,8000) 

M 

73.0 

0.7993 

W 

71*0 

0.7901 

w 

67*8 

0.7783 

M 

(63.6) 

(0.771 ) 

« . KF. aIIF 

64.4 

0.7676 

KF.lHP 

65,4 

0.7583 

Ml 

(65.8) 

(0.7500) 

*1 

65.8 

0.7490 

M 

6 s *5 

0.743B 


64*5 

0.73-^3 

« 

62.6 

0.7278 


62*4 

(0.727) 

^ e jKF.^HF 

62.7 

0.72 s 



• U 

rtol, ffikCilee 

aolid 

V* 

HF la fiulut,l©ft FhM.f 

04.0 

0.7173 

KP.5IIF 

(64.3) 

Co.7 14 ) 


64.3 

0.7ns 

rt 

63.4 

0.7040 

PI 

6i.a 

0.690 9 

" +KF.aHP 

62.4 

0.6932 

KF.aHF 

70.0 

0.6777 

« 

71.7 

0.6670 

n 

71.1 

<1.6606 

t * 

6H.3 

I 0,649) 

“ t <*.KP.HP 

84. 

0,643s 

a KF.HF 

laH 

0.6197 

»♦ 

14H 

o.6oi« 

N 

175 

0.5695 

f* 

1159 

0.5488 

rt 

19 S 

0.5382 

- + H KF.HF 

217 

0 .S 4 iS 

^ KF.HF 

231 

o.Sioi 


234 

0.5075 

« 

236,8 

0.50 n 

»» 

(339.0) 

(o.soool 


3 iH*a 

0.4996 

** 

336 

0.4847 

<* 

329 .S 

0.4860 

“ 4. KF 

392 

0.4771 

KP 

396 

0.11646 

w 


POTAssrun Acid Fwmim KRF^ 

SottmuiTif Of FoTAiiiim pAcift h\mmm 

Wuauv m4 i-i'v.i 



too pt. wii. Ml* 

iultd 

fmm 


mr 

1 C !0 p«. Mi. Ml. 

»lt 4 

-3.9 

5*0 

Ice 

20 

AH.l'i 

KHF^ 

-4,9 

10.0 

tl 

41 

18,OJ 

» 

-7.6 

16.5 

" . KKF, 

60 

qit.08 


0 0 

t-t 

+ 

19.7 

23.14 

KHF, 

80 


t* 




POTAarSIOM FLUORIDE KF 


80 s 


KALIUM K 


Solubility op Potassium Fluoride in Pure Methyl Alcohol 
AND in Pure Ethyl Alcohol. 

(Oemuth, 19S1.) 


Results for Methyl Alcohol Results for Ethyl Alcohol 


0 

(Mb. KP per 

,0 

Oma. KP per 

r 

100 cpa. aac. aol. 

t 

100 fsna. aol. 

20 

0.192 

20 

0.106 

30 

0.168 

30 

0.096 

40 

0 . ISO 

40 

0.068 

50 

0 .12$ 

50 

0.023 

55 

0.092 

55 

0,016 


100 gms. liquid Sulfur Dioxide dissolve o.oi8 g<n. KF at 0®. (Jander 
and Wickert, 1936; Jander Ruppolt, 1937.) 

1000 gms. pure acetone dissolve 0.00022 g»us. KF at x8® and 0.0002$ 
gm. at 37®, as determined by specific conductivity. (Lannung, 193a.) 


F 


Equilibrium in the System Potassium Fluoride, Ethyl Alcohol and 
Water at 23^-26®. 

(Frankforter and Frary, 1913.) 

The authors determined the binodal curve, the quadruple points and two tie lines. 


Gms. per 100 Gms. Upper Layer. 

_ ^ _ 

Gms. per too Gms. T.owrr I 

avt-r. 

r - 


- > 




KF. 

CsHfiOH, 

H3O. 

KF. 



1.23 

92.67 

6.07* 

45.33 

0.67 

54 '*' 

1 . 16 

83.30 


37.8a 

1 . 70 

(>o . 49 

15-54 




. .. 


28! 68 

4. 7 

Bs 

2!86 

65.81 

31-33 

... 


4.47 

57-4 

38.13 

20.90 

II.9 

67. it 

5-47 

53-04 

41.49 







18-55 

15.6 

6s'«S 

6.93 

47-52 

45-55 



8.84 

41,28 

49.88 

15-7 

2t!s 


9 .55 

38.66 

51-79 



... 



13-57 

27.27 

50 . IS 

10.52 

35-91 

53-57 


... 


— 


11-43 

33 - 23 

54 .H 

II 

30 

• Quad, points. 

59 

t Tie line. 

II 

30 

t Plait iK)int appn>x. 

sot 


A method for the determination of alcohol in unknown mixtures, haHt»d upon the 
above data, is described by the authors. 









K KALIUM 

The Binodai, Curve ror the System !’..i assium l-i.fuRiDK, I’roeyi. Alcohol 
ano Water at .'t ' j(>". 

U r^nkforlrr 4 in 4 i f 4 rv. t*ii i i 


Oma. i>er looGms. !l»uni»0'nrtHn I.iquM. Gnt-* jK-r ii>j ^ H«nsTaiirnrt>ys Liquid, 


'kf. 



KF- 

iMraui 

HsO. 

0,17 

96.78 

A «S* 

H 15 

7 40 

84,36 

0.31 

7 B.Qt 

21 19 

lO 

% 07 

84.03 

0.62 

66, 21} 

3.1 Of) 

IJ 21 

4 30 

83.41 

o.Si 

S 6-67 

30 22 

14.18 

3 45 

8T.37 

1.29 

47.46 

51 21 

iH 75 

1 Hi-I 

79 3 S 

1.77 

35-40 

62 H3 

25 8 i 

0,74 

73 43 

2.50 

19,05 

7H 45 

3> 38 

0 23 

64 38 

5-32 

10.64 

84 04 

* LHu*l i^nn!. 

47 6i 

Q , 031) 

SJ, 34 " 


One tie line was cieterminwi. Ifi thin c.m* the Liver rantaincd 7 ^m% 

CjHtOH and 041% K¥, and the luvvff Livn nmt.utml ihhj' r KF. 

In this system, the eflet'l nf ehaime »t*. atiirr is iiiure iiuirtel than in 

the preceding nne in winch eihyl alctdnd in 

100 gnus. 8»it. snlutinn of fsotaHHium thioriiie in td L pri»pyl alcohol contain 
0.34 gm. KF at room temp. ami Fmry, 1914.) 

Binodal Curve for the System Por.\sHtt*M FLUt»KiUE, Istn»HC)EVL Alcohol 
ano Wvi’Er at iO‘*. 

ii wnkLutrf ami rrm$»ir, 1 iH ) 


Results in terms of gms. |>ef too gins, of ^Ivenf, alcohol -f water. 


Gms. iKsr 100 (Um- StdvrM 

(hfis 

> 

1 

E 






-*v 

KF, 

ClhCHOHCHi- 


KF 

tTfe Holtc IL 

H|0 

St.826 

^•S. 5 S 

oH 445 

u 385 

It 438 

78.561 

38.74S 

2.965 

07 035 

5 071 

50 330 

40.661 

26.039 

6.525 

03 475 

3 073 

65 455 

34-545 

17.812 

12.115 

87,785 

1.705 

82,75® 

17.250 


Binodal (.'urve for tnE SysI'em IhHASHitm Fijamitiii, Allvl Alcohol 
AND Wailh At itC. 

itfAnklmlrf 4m4 rrm|*if, ryitl ^ 


The rcHultii are given in teriiiH of grams {»er dh) gmn, Alcnhol + Water instead 
of gms. |)er too gms. of the hoitiogeiieotiH inotinre. 


Gms, jK’f tflo Uw!i. Huivcni 


ICIH 

|»'r irafi tUm 

■■ . . . 

KF. 


ii:-0 

kt- 

till tTlCll,nil, 


45 ' 70-7 

i. 170 

07 73 © 

7 SoH 

i % m 

64.610 

38,076 

3.083 

06 017 

6 034 

4,3 oil 

57.989 

30.675 

5,870 

04 121 

4 -813 

47 . 5S© 

53,450 

H- 34 I 

7 ^-tm 

02.,871 

3 ' i 

54 211 

4 S* 7 ^) 

20.580 

0,601 

tp 40*) 

3 336 

m 048 

36,443 

17*371 

ti,40t 

88-500 

1 031 

65 6|© 

34.370 

13.184 

17.764 

83.13O 

I <13 5 

m 845 

:p»xss 

10,880 

21.537 

77 - 4 ^M 

1 iOH 

71 305 

28.60s 

a.873 

29,, 520 

70 4?t 

t oCiO 

75,377 

24.223 
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Binodal Curve for the System Potassium Fluoride, Acetone, Water 

AT 20 °. 

(Fraixkfortcr and Cohen, 1914*) 

Gms per 100 Gms. Homogeneous Mixture. Gms. per 100 Gms. Homogeneous Mixture. 

' -JL.-- -Aw-——---— 


^ KF. 

(CHaljCO. 

HiOr" 

/ - 

KF. 

(CHalaCO. 

HjO. 

46*3 

trace 

53 - 7 * 

9.17 

23.53 

67.30 

44. 24 

0.24 

55-52 

5 

38.72 

56.28 

33-34 

I 

65.66 

3.06 

47.89 

46.84 

29.86 

1.60 

68.54 

1.38 

58.06 

40.5s 

25-74 

3-02 

71.24 

0.979 

62.60 

36.42 

20.28 

5-90 

73.80 

0-75 

65.41 

33.84 

16.31 

9.72 

73.97 

0.50 

69.58 

29.92 

12.40 

15-59 

72.01 

0 

98 

2 * 


• Quad, point. 


Data for 4 tie lines are also given and the approximate position of the plait 
point is shown on the diagram. 

Several points on the binodal curves at temperatures between 0 and 35 are 
also given. 

A discussion, with examples, is given of the applicability of the above data to 
the determination of acetone in unknown mixtures. 


Binodal Curve for the System Potassium Fluoride, Methyl Ethyl 

Ketone and Water at 20°. p 

(Frankforter and Cohen, 1916.) 


Gms. per xoo Gms. Homogeneous Mixture. 


KF. 

CH,.CO.CaH,. 

HiO. 

34.38 

0.17 

65.45 

23.63 

0.50 

75.87 

18.62 

1.49 

79.89 

15.91 

2.19 

81.90 

13.80 

2.98 

83.22 


Gms. per 100 Gms. Homogeneous Mixture. 


KF. 

CH*.CO.CaH*. 

H, 0 . 

10.50 

4.87 

84.63 

5-70 

9.93 

84.37 

3.96 

12.42 

83.61 

0.84 

21.23 

77-93 

0.34 

23-55 

76.11 


Solubility of Potassium Fluoridb ik Aqvtovs Solutiohs 
OF Iso Propyl Alcohol at 25®- 
(OlmilngA anU Onen, lost.) 


The results locate the binodal curve of the .system, including 4 tie 
line, *, which shows the composition of two liquid layers in contact 
with each other and, the plait, PP, at which the two liquid layers 
become homogeneous. 


Obs. per too 0 »a. eat. aol. 


1. 

-RT— 

0.16 

46.75 

2.20 

25.00 

4.45 

18.68 

7.70 

14.30 

15.10 

9.30 


dee. per tOO tfBii. tat* tal. 





23.40 


6.40 

36.80 


4.3 PP 

39.20 


4.0 

65.80 


1.0 
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SoumiLiTT OF PniAssnm Fum»ii»s ih Solotionji or 

Tektiasy BnTYL ktcmoL at 

and Eeftutn®, IWJ 


The points on the binoiUl curve of liiis jiystew i^ere dine mined by 
observing the appearance or disappearance of ckidin^j in a mixture of 
weighed fimounts of KF and one of the Uqiuids, upon a»itiition of a weighed 
amount of the other. Conjugate paints represent n.p the Hnt-t - located 
by determining KP in two liquid Ltyers in can tact with «»ach other. The 
plait pointy PP, Wics found by plot ting. 


Qns. per 100 pa 

mu Ml. 

Ctes. per too j|»a. 

mu ml* 

per too m%, 

ML. $01. 





ET-^ 

0.2 

Sl.O 

8.2 

10.0 

— 

3 . 4 * 

0.7 

39 . 8 * 

8.7 

9.6 

24 . 1 

3.3 

1.2 

24.6 

9.7 

8.8 

38.6 

2.8 

1.6 

22.2 

12.n 

7.0 

14 . 1 

^.3 

1.9 

20.7 

14.9 

5.7 

16.0 

2.2PP 

2.4 

19.7 

1$.4 

5.6 

48.3 

1.4 

2.8 

18.7 

16.(» 

S. 1 

55.0 


3 .B 

16.9 

17.7 

4.1 

bo. 0 

• 

5.6 

14.0 


4 . \* 

60.6 

0.8 

6.1 

12.7 

— 

4.1* 

64.0 

— • 

7.7 

10.9 

20.4 

1.T 

99.0 

0 


The binodal curve and plait point of the sy^icms KF ♦ t H^O 

at 25^ and of KP 4 Pyridine a at have been determined respectively 
by Ginnings, Herring and lifeUb, and itinttings, Webb and Hinohara, 1933, 
but the authors do not give their experimental results but only the values 
of a series of arbitrary constaats calculated from them by means of 
empirical equations. 


EonitiHRiuM in THE Syhteh PoTAisitiw Fumtiaii, Kicxil 
Fuiosipe ah a Water. 

fFurtmtacatr, nuisitf m 4 ltss,t 



Results at ao® 


Resu 1 

1 % at 50* 

Ckni. per 

/—WI7 

too^t. mu Ml. 

rr** 

mm 

FPiyie 

Uti. ptr IDO jpi* 

, ML. Ml. 

1.98 

K2l 

m 

2.01 

u sB 

1.20 

3*52 

" 

1.13 

II . 10 

0.80 

6*32 

n 

0 • 36 

9.25 

0.52 

9.64 

w 

II. 0 1 

15.4 

0.40 

I 2«9 

** 

0.01 

19*2 

O.OI 

16.8 

H 


23 . l 

— 

30*2 

« 

— 

25.0 


25*5 

t* 

«.». 

27.7 

— 

28*1 

*» 

— 

11. J 

— 

33 *b 

» 


i 6.3 

— 

37.5 

» 


41. :i 


!C = A aeries of mixed crystals Isolid soluiionsl varying in comiKisi- 

tion from 0,8 to uq mols. KF per i «^ol. of 
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POTASSIUM Hafnium PI.UORIDE 

100 gms. sat. solution of Potassium Hafnium Fluoride in Water contain 
3.0 gms. K^HfF^ at 20°. (v. Mevesy, 1923.) 


POTASSIUM Niobium FLUORIDE Kj,NbF^ 

Solubility in Water and in Aqueous HF and Aqueous KF Solutions. 

(RuflF and Schiller, 1911,) 

The determinations were made in platinum vessels. The mixtures were 
shaken for 3 hour fjeriods at constant temperature and the saturated solutions 
filtered through platinum funnels. 


Solvent. 

f. 

Gms. per loo Gms. Sat. Solution. 

- -*-- 

NbF,. KF. HF. 

Solid Phase. 

Water 

16 

519 

2.98 

0-35 

K,Nb0F,.H,0 

it 

16 

7.07 

5*33 

4 - 3 .'> 

KaNb 0 F».H, 0 +K,NbFT 

Aq. 10.95% HF 

16 

4-33 

2.32 

10.43 

KjNbFr 

“ 7 - 41 % KF 

16 

1.16 

5-54 

0.13 

K8NI>0F».H/) 

» 7 - 39 %KF 

16 

2.67 

6.04 

S -39 

K,Nb 0 F,.H ,0 f K,NbF» 

Water 

8S 

30*39 

14.68 

0-35 

K,NbOF4.HjO(?) 

Aq.4.8i%KF 

80 

II .66 

10.08 

I-S 3 



POTASSIUM Phospho FLUORIDE KPF^ 

One liter sat. solution of Potassium Phospho Fluoride in Water contain 
0.432 gm. mols. KPF^ at 22.5®- (Lange and MUller, 1930.) 


POTASSIUM GERMANIUM FLUORIDE KiGeF^. 

Solubility in Water. 

(Winkler, 1887; Krus& and NUson, 1887.) 

100 gms. H2O dissolve 173.9S gms.^KsGeFe at i8°, and 34.07 gms. at 100® (W.). 
100 gms. H2O dissolve 184.61 gms. KaGeFe at 18**, and 38,76 gms. at xoo® 
(K. and N.). 
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POTASSIOM SiUcO FLOORIDE K^SiF, 

Solubility or Potashiuh Silico Fuioriok ih Water and 
IK Aqueous akb Alcoholic Solutiohs. 

r^^iiufr «i»i H4raaftoff, 

The determinations were maile at room t«»|>erature, about 17^. The 
mixtures were frequently shaken during several hourn and then allowed 
to stand over night. The dissolved Kj,SiF^ was determined by titration 
with 0.1 a >JaOH using phenolphthaline as indicator, bringing the solu¬ 
tion nearly to the boiling point at the end of the titration. 


ttoiv®nt 


dtti. ****’ 

tcocc tAc^ ml» 




p«r 

IDQCe Mi:, ioi. 


F 


Water o.iiu7 

Aq. so Cj,H^0H o.wio 
Aq. Sat. ICNOj, Solution o.ooad 
Aq. Sat. KCl Solution o.oonS 


A.o m* KCl per loocc 
aq %0% 0,0022 

The liliove ♦ tKSCC 

0. i ft HCl 0,0020 


SoLunuiTY or Potassium Silico Vimntpn in Vatie. 

fCAfttr, tw.) 


The mixtures were agitated mechanically far one hour and aUowed to 
stand aq hours at constant temperature. The solutionii were analysed 
volumetrically. 


rU 

Chi«, ptr 


0*t. psf 

c 

tOOCC AAU AUi. 


ICCec 'mi» mU 

0 

0.077 


O.26H 

16 

o.i ja 

%% 

0.|J3 

25 

O.X77 

70 

0,4130 

35 

0.346 

jn 

0.||63 


8S 

Q,%m 


SouiBiLiTY or PoTASSitm Hi LI CO Futon 101 ih Aoaiiou.h 



SOLUTIOHS or Bthyl 

Alcohol at m®. 



feitrraw 



P«rc«nt 



imi. Igili 

In 

p«r iu«r mu iul. 

In iiiiviflt 

p«r lutr mu 

0,0 

0.9 

J7«3 

0,09 

8.7 

o .«6 

02*41 

0.05 

IS.9 

0.31 

0«,7 

0.0096 
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POTASSIUM Tantalufa Fluoride Kj,TaF^ 
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Solubility op Potassium Tahtalum Fluoride ik 
Aqueous Solutions of ItYDROPLUORic Acid. 

(Babaeva and Klatchko-Ouurvitch, 1935.) 


Results at o° Results at 20® Results at Bo® 


Ckns. Der tOO 
(jms. saL sol. 

Solid 

Qna. p«r 100 

ms. SAk* 

Solia 

OMis. per too 

®ul. 

Solid 


K^TSF^ 

Phase 


Egla-FV 

Phase 


K^Tar^ 

Phase 

0.105 

0.114 

Kj.TaF_ ^ X 0.214 

0. 226 

* 

X 2.170 

3.367 

K' Tap 

0.610 

0.246 

KZTaF. 

0.288 

0.319 

KJaF, 

5.023 

3.843 

0 

1.757 

0.287 

II ' 

1.520 

0.620 

II 

7.SSO 

4.30s 

It 

3.750 

0.364 

II 

4.234 

0.783 

II 

10.230 

4.863 

M 

6.545 

0.454 

II 

9.859 

1.015 

H 

16.690 

6.331 

II 

11.207 

0.579 

II 

16.520 

1.440 

H 

24.233 

8.820 

II 

17.273 

0.815 

II 

19.047 

1.609 


32.610 

11.444 

II 

2^1.099 

1.326 

M 

25.420 

2.368 

M 




38.366 

4.500 

II 

32.025 

3.835 

II 







38.157 

6. 345 

II 





POTASSIUM Thorium FLUORIDE K^^ThF^ 

100 gms. sat. solution of Potassium Thorium Fluoride in Water contain 
0.000064 (Spicin, 1917.) 

POTASSIUM Titanium FLUORIDE K^TiF^.H^O. 

Solubility of Potassium Titahiom Fluoride in Water. 

(Marlmac. laee.) 


Gms. KgTiFg per 100 gms. H^O 0.55 0.67 0.77 0.91 1*04 i.aS 


Solubility of Potassium Titanium Fluoride in 
Water and in 98 Percent Ethyl Alcohol. 


Results for Water 

(mnaberg. 

lOSP.) 

Results for 98% 



O.S. K^TIF^ 

Solid 

.0 

n... K^Tir^ 

Solid 


per loocc sat. sol. 

Phase 

t 

per lOOcc sat, sol 

, Phase 

20-22 

1.3 

K,TiF,.H^O 

20-22 

0.005 

K,TiF,.H ,0 

II 

1.2 

KzTiF, 

II 

0.0045 



POTASSIUM ZirconoFJLUORIDE K,ZrFe(Sec also Zirconium satts^ 

Solubility of Potassium Zircono Fluoride in Water. itja.) 


No information is given as to how the determinations were made and no expla- 
nation of the column heading « No of parts of water ». Presumably this it the 
grams of water required to dissolve one gram of the salt. 


r. 

No of parts 
water. 

t*. 

No of parts 
watiT. 

r. 

No of pariii 
Wtttrr. 

10 ... 

81.75 

40 ... 

42.25 

Bo... 

* 4 * '^O 

20 ... 

. 64.50 

5o... 

34 • 00 

90 ... 

0 ,<K) 

3o.-.. 

. 52.00 

60 ... 

26.25 

100 ... 



70- 19.75 
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100 gms. sat. solution of Potassium f.irconium Fluoride in . 

2.6 gm. K/.rF^ at 20 ". (^. Hevesy, 1933 .) 


Fusion-point data are given for the following raixt 

KF + K«P0. (Amadori,, 


(Scarpa, 191$.J 
(Amadori, 1912.) 


KF + KOH 
'• KPO^ 

" * 

POTASSIUM lODIDX KI 

SoLUBamr in Water. 

(Mulder, de Coppet, 1883 ; Etiurd. ^ wd Sbenstoae, 1884 ; 


t^^^ori, 1912.) 

KgbO^ (Karandeef, 1909 .) 

NaP (Kurnakow it Zemcxnzny, 190 ^^ 


#0 

Gms. KI p^ TOO 0 ms. 


Oms. KI per too Gms. 

» • 

Water. 

Solution. 

t*. 

Water, 

Solution. 

— ro 

IIS-I 

53 s 

80 

192 

65.8 

S 

119.8 

54-5 

90 

2 C«> 

66.7 

— 1 

122.2 

SS-o 

100 

208 

<57 s 

0 

127.5 

56.0 

iro 

21 $ 

68 3 

10 

136 

57-6 

lao 

223 

69 0 

20 

144 

59 0 




25 

148 

59-7 


Ice Curve 


30 

152 

60.3 

- 5 

2 S *7 

22 5 

40 

i6o 

61 .5 

- 7 

42.6 

29.9 

SO 

168 

63.7 

- 9-5 

5*5 

34 0 

60 

176 

63.7 

-ti.s 

^ 4;7 

39-3 

70 

184 

64.8 

-*4 

75-8 

42.7 


Sp. Gr. of sat, solution at 15 . 2 ® * 1 , 704 . (dmmsuu ^ s 

Individual detenninations. fn go^ agreement with the above resuIt^S^^M 
by van Dam and Donk (i 9 n)» and by Gr^niih and Smith ( 1901 ). 

SoLUBitin OF PoTAsainw lopio* tH Vatir. 

closely agreeing results of Scott and Praxier, 1927 * Scott 

anOering, ,, 36 ; were plotted and the following values taken froS tile 


t* 

d.or 

Mt. «0l. 

QWft. KT per 
TOO pm. sac. sol, 

0 

1.6673 

56.1 

10 

— 

S 7.7 

20 

1.7160 

S 9.1 

25 

1.7211 

59.8 

30 

— 

60.5 

40 

1.747 

61,75 



d.of 



•at, m>l. 

100 «»«. sat. sol, 

SO 

1.7600 

62.85 

60 

i-ni 

63,8 

70 

■*-* 

64.8 

80 

U795 

65.65 

90 

—- 

66.5 

100 

I.B 19 

67 . T? 


SOUlurUTT OF PMASSIOM IodIOS in WaTBN at TtNkfNATttms ANOV* ,oo» 

DlTlRMlNlP »y THR SYNTaSTlC HiTMOP. 

(ifrectJc U3U ftenreta. ^iiUf«r« m4 HmaerUc^, I057j 


^0 0 »». K! per 

too m»* HjjO 

ICO 206.4 

110 21#.3 

120 222.3 

130 230.3 

i#o 238.5 


0 QWs, Kt per 

too S»t. 

ISO 2#6.7 

160 255.0 

263.7 

1^0 272.9 

100 282.6 


5 *» 

Ciw#, KI pif 


WO |!iS. MjO 

200 

392.9 

210 

303.4 

220 

314.3 

230 

326.0 

240 

338. tt 


Q 0»»a, KI per 

*' 100 imt. KgO 

27s 376 

100 525 

350 SS8 

#00 6t(» 

450 809 
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Solubility of Potassium Iodide in Vater, Determined 
BY THE Freezing-point Method. 

(Krenann ana Keraiibauni, 1907 .) 


t". 

Gms. KI per 
100 Gms. 

Sat. Sol. 

Solid 

Phase. 

t*. 

Gms. KI per 
100 Gins. 

Sat. Sol. 

Solid 

Phase, 

— 12.5 

38 

Ice 

-22.5 

5 -’-1 

KI 


41.2 

U 

— 20 

52.6 

u 

-17.5 

44.6 

a 

“IS 

53.5 

U 

— 20 

48 

u 

— 10 

54.5 

** 

— 22.5 

SI-2 

u 

“ 5 

55*4 


— 23.2 Eutec. 

51-9 

“ +KI 

0 

56.4 

44 


Solubility of Potassium Iodide + Iodine in Water at 25®. 

(Foote and Chalker, 1908.) 


Gms. per 100 Gms. 

Sat. Sol. 

Present in 

Gms. ] 

per roo Gms. 

Sat. Sol. 

Prt-sent in 

' KI. 

I. 

1 - Ki; 

Solid Phase. 

KI. 

i. 

I - ki; 

Solid Phaie. 

29-45 

64-34 

34-89 1 

KI and 

25.88 

68.79 

42.91 ] 

K It and 

28.91 

63.88 

34-97 J 

‘ KI3 

25-57 

69.01: 

43-44 j 

IcKiine 

26.84 

66.54 

39-70 

KIj and 

27.86 

66.56 


KI, 

27.18 

67.14 

39-96 

KI7 

27.27 

66.91 

J 

27.14 

66.60 

39-46 j 


26.95 

67.17 

1 

KI, 





25-71 

67.91 

J 



The experiments of Hamberger (1906) are discussed. 


For other data upon polyiodides see Iodine 


Solubility of Mixtures of Potassium Iodide and Silver Iodide in 
Water at 0°, 30® and so*". 

(Van Dam and Donk, 1911.) 


Results at 0®. 

Results at 30®. 

Results at 50®. 


Gms. per 100 Gms. Sat. Sol. 

Gms. per xoo Gms. Sat. Sol. 

Gms. per xoo Gms, Sat. Sol. 

Solid Phut bi 

' Agl. 

KI. 

’ Agl. 

KI. 

Agl. 

Kl. ‘ 

Plach Om* 

0 

56.1 

0 

60.3s 

0 

62.6 

Kl 

9 

53 

16 

ss-s 

10.7 

S 9 -I 

u 

18 

51-2 

35.8 

46.9 

22,8 

S 5-5 

u 

31-3 

46.6 

42.8 

43-9 

45 

43-2 

H 

37-9 

44 

44.1 

43-2 

53-4 

37-6 

" +A1I.KI 

37.6 

42.7 

47-7 

40.9 

53-5 

37-1 

AgLK! 

38 

41.3 

49-7 

38.6 

53*5 

36.6 

" +AgI 

28.1 

36.4 

42.8 

38.8 

53.5 

36. s 

Agl 

26.6 

34.6 

29.4 

37-6 

39 

38.1 


<5.5 

26.1 

10 

31-4 

28 

36.7 


1-5 

20. 5 



16 

33-8 

0 

0.2 

9.8 

O.I 

10.2 

2.5 

24.8 

M 

27.5 

48.7 


. . . 


. , . 

AgL-iRIfKI 

21 

50-3 

... 

... 

... 

. , . 

AgLaKl 
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SoLUBiLiTif OF Potassium Iodidis is Awtoiis Solutions of 
Potassium Iobats at 35 amp Vick Versa. 


a. of 

Obs. per 100 

gi^a. aac. aol. Solid 

d.or 

flaa. par 100 

i^a, aac. sol. 

Solid 

sal. sol. 

' XIOj 

Ki ' PhM« 

aac, -aal. 

kBj,. 

'Kf~A 

Phase 

1.718 

0.0 

59.76 KI 

1.451 

2-54 

41 . 10 

KIO, 

1.731 

1. 10 

59-14 " 

1.227 

3.37 

22.38 

II ^ 

— 

2. 25 

5B.62 ” 

— 

4.33 

12.04 

II 

1-751 

2 .35 

58.51 ” KKL 1.053 

7.15 

2.40 

H 

1.722 

2.35 

57.02 

1.071 

8.449 

0.0 

II 


SOUfBILITY 

OF Potassium Iooibi in Aqueous Solutionis of 




Potassium Hybroxcde at 

ao*’. 





fSrOiia&ea. 





Oku. 

. Hola. par tap. aol. 

rm. 

, Mois. par U 

Car aac* aol. 



KOH 

Kf ^ 






9.41 1 

.72 


12.92 

0.824 



10.95 1 

.23 


14.02 

0.672 



11.10 1 

. 176 


15.01 

0 - 5 SB 



12.19 0 

-933 






Solubility 

OF Potassium Iodide in Aqueous f^tUTioNs of 



POTASSrtlM SULFAII AT 

25® AND Vice Versa. 





(Bicci. 

193 B.) 




(1.0f 

Ckta. par 100 ^a. aat. aol. iSolliX 

3 uf 

ptr ICO 

.«>. Ml. Kll. 

Solid 

aac. aol. 


Kt ^ fh... 

aac. aal. 

<• k~867'“' 


Phase 

1.718 

0.0 

59 -76 KI 

1.273 

1.70 

j^.si K,se. 

1.722 

0.08 

59 .f.o ".K-sn 

»- >85 


18.57 

II 

1.701 

0. 10 

$ 8.70 

1.127 

6.57 

9.13 

n 

1-399 

0.C9 

39-57 " 

1.083 

10. ?6 

0,0 

11 


8 


M 

25 

M 


II 


SOinBIUTY OF POTABSrUM lODtBB XK ACH^KOUS SOL«TIOHS OF 
SOBIUM lOBIDi AHO VXCi VlF^A. 
fHUi, ytiimn ima Rinijop. 


»a, par 100 

sac. aol, Sana 


Osi. per 100 

i^a, aac, sal 

aalld 

Kr 

H 41 

^ Phase 

t 



Pnaaa 

57-33 

0.0 

KI 

as 

. 7*59 

S 9.15 

KI -p NaLaiO) 

37.54 

19.97 

H 

N 

7.06 

59-71 

Nal , 28^0 

19-20 

40.55 

It 

« 

6.80 

59 .97 

H 

8-36 

SS-SB 

H 

It 

$.44 

60*74 

ti 

7.44 

57.13 

"♦NAl.aH-O 

H 

4.78 

61.3s 

M 

5.82 

58.23 

Nal.aH.O 

rt 

2.17 

63. 15 

II 

0.0 

62.49 

M 

It 

0.0 

64.72 

11 

59-78 

0.0 

KI 

40 

61.73 

0,0 

KI 

50.32 

9.29 

11 

n 

48.04 

13.47 

ft 

42.oB 

17.60 

>1 


35.5s 

26.20 

II 

29.79 

30.5s 

n 

H 

21.33 

43.04 

M 

21.43 

40.11 

» 

II 

9.68 

57 . 8 $ 

11 

15.90 

46.91 

*1 

II 

7.23 

62.34 

«^NAL2liD 

10.60 

54-49 

II 


4-81 

63.92 

NaI.2H.O 




H 

0.0 

67.3s 

II • 
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Solubility of Potassium Iodid* in Aqubous Solutions of 
Lead Todidb and Vick Vbrsa. 


Results at Id**. 

Results at 

Results 

ai 


)emassieux, 1923 .) 

( Burrago 

, 1926 .) 

(Demassieux, 1923 .) 


Oius. per 100 gins. 

Gins, per 

100 gins. 

Gins, per 100 gms. 


sat. sol. 

sat. 

sol. 

sal. sol. 

Snlhl Phase. 

KL 


KI. 

l>b Is. 

KI. 

IMiIa. 

t>f rnrh Unnprralnrr. 

0.0 

o.o 5 

0.083 

0.0234 

2.84 

0 .002 

Pb Ij 

2.21 

0.001 

0.166 

0,0092 

9*33 

O .02 

» 

4. 18 

0.001 

0.332 

0. oo4o 

14.48 

0.02 

» 

9-^>9 

0.002 

o.()6/i 

0.0020 

17.36 

0. 12 

» 


- 

0. 83 o 

0.0019 

18.77 

0. i 4 

» 

— 


1,661 

0.001 () 

19.50 

0. 15 

» 

__ 

- 

3.320 

0.0020 

21.00 

0.27 

n 


_ 

8.307 

0,0073 

29.43 

1.74 

w 

— 

_ 

i 3 . 6 i 

o.o 3 i 6 

29.51 

1.82 

» 

>- 

- 

14.90 

0.0578 

30.47 

2.45 

» 



19.45 

0.253 

30.57 

2.52 

» 

6 .02 

o.o 5 

21,32 

0.428 

31.77 

3 .U 


7.26 

0,02 

26.82 

0.553 

32.12 

3.10 

Phljt.KL^HaO 

1.32 

0.19 

36.73 

1.221 

36.18 

3*99 

n 

4.45 

0.68 

43.80 

2.249 

38.44 

4.23 

» 

7.25 

0.77 

49*43 

3.712 

42.28 

5.64 

» 

5.17 

1.47 

5 i .bi 

4.654 

51.93 

9*59 

» 

2.14 

2.91 

54.60 

5.876 

53.96 

11.74 

)" 

6.55 

4.54 

56.59 

7.421 

56 . 4 i 

x 4 .x 4 

» ■t- KI 

7.66 

0.0 

57.82 

5.235 

58 ..49 

9 * 7 *>' 

KI 



59. i 3 

5.49 

60,28 

5.55 

)) 



59.7^' 

0.00 

61.98 

1. 52 

»» 





62.02 

1.48 

n 





62.39 

0.0 

» 


In the case of the determinations by Barrage, constant agitation in a thermoitat 
ras employed. At low concentration of Pblj the lead was determined colori- 
letrically. For the determinations by Demassieux the solutions were simply shaken 
y hand several times a day and the temperature held constant to within 0 *^. 5 . 

See also Pbl^, lead Iodide,for additional data on this system. 


Solubility of Potassium Iooiob in Aqueous Solutions 
OF Mbthyl Alcohol at 25^- 
fAxerlor «uia TureX, 19 ^.) 


CHjOH 

Gta. Mola. KI par 

Wt.$ CMjjOM 

On. Kola. XI par 


dm. Mala. KI p«r 

n Solvanc 

ICOO Sol vane 

In Solvanc 

1000 Sol van t 

In Sol van t 

1000 P>i» Itoivant 

0.0 

8.962 

60.21 

3.333 

89.79 

1.4 12 

20.0 

6.776 

72.39 

2.473 

94 .76 

1. 187 

40.82 

4 . 8 as 

80.03 

1.970 

100.00 

0.96s 
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SOLOBiLiTY OF Potassium Iodidk in Aqubous Solutions of 
Lkad Iodide and Vice Versa. 

(Van Klooatar ana 3 *lon, 1934.) 



Results at 

0” 

Results at 2$^ 


3 na. per 

100 ^s. sac. 

sol. soua 

per IOC 

«p®. mt. SOI. soii^ 

KT 

PM, 

' Fhiiae 

r- - 


' Phase 

56.07 

0.0 

KI 

59.77 

0.0 

KT 

55»6s 

1.23 

n 

58.53 

2,267 

M 

S 5 .a 8 

2. 00 

” 

5S.40 

3.663 

H 

55.10 

3.10 

"* KPbI,.jH -0 

57.75 

5*22 

« 

53.10 

2. 41 

KPblj.aH^O 

56.60 

7.30 

".KPhI,.2H 

46.20 

1. 30 

II 

55.75 

5.901 

KPbI,. 23,0 

t|0.s6 

0.724 

H 

51.42 

4.491 


35.20 

0.445 

n 

43.48 

2.348 

It 

29.72 

0.263 

ti 

3B.3B 

1.537 

H 

25.56 

0.146 


30,77 

0 . 80 3 

II 

19.60 

0.074 

n 

21.29 

o,4aa 

" ♦ Pbl, 

15.26 

0* O44 

n 

a 1 .09 

0.410 

Pbl- ^ 

11.42 

0.037 

" . Pbl, 

ai.03 

0.408 

2 

10.35 

0.030 

Pbl 

19-58 

0.256 

H 

7.26 

0.012 

H 

ia.52 

0.033 

ft 

4.55 

0.002 

n 

9.97 

0.020 

II 

2.21 

0.001 

f» 

0.645 

0.001 

II 

0.166 

0.003 

If 

0.159 

0.010 

n 

0.0 

O.O43 

H 

0.00 

0.075 

« 


Equilxbrujm th th« System Potassium looing, Antimony Ioi&iob ani> Water. 

(FTanoola, 19 ws Eriftc«ia ana Dtlwauila. I9?yi,) 


The wthors give a diagram but no numerical results. The following 
►proximate values for the triple points were estimated from the diag 

Results at *^3® 


approximate 
Results at 16 


agram. 


Results at 


<N«. P.r W H,0 ai*. p,r IPO »«. H,0 p.r tOO M.O “ 

— ^ tel/ ' '—> <—nr— 


195 

160 


lOS 

m 


220 

200 


530 

151 


2 n 5 

3 I 8 


15s KI^2KT.Si)L.H,0 

200 SbT^ -f " 


EdUILIBRlUM IN THE SYSTEM POTASSIUM lOblPB, CAfrilNI ANH WATER. 
(OftiMKm HUM nururip 1987.5 

Results at 2® Results at 35® Results at 90® 

**• **•'' *°? "rO “«• '« H .0 (teA. p«r ICO «M. HJ> • solta Diiu. .t 

'eari.ift.(«i 5 S RT' 'jrir.iM-fiSSa-.«h t«p.r.iNr. 

0.735 ^ ^ ^ A.- » 


18.2 

0.0 


0.0 

3.52 

0.0 

83.5 

0.0 

Caffeine 



— 

70 . a 

5.0 

II 



— 

41.0 

367.0 

If 

133.1 

25.0 

156.0 

43.0 

399.0 

-p KI 

130. 1 

0.0 

356.0 

0.0 

396.6 

KI 
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Solubility of Potassium Iodide in Aqueous Solutions of Ethyl 
AND OF Methyl Alcohol. (ZeitHn, 1926 .) See last table p. 

Cm. mols. KI mol®. K1 




dissolved per llloret 




dissolved i>< 

I'r liter at 


Solvent. 

10“.2. 

19*.9. 


Solvent. 


to".2. 

19".9. 

ater.. 


5.863 

6.110 

Aq. 25.96 

wt.<’/()CllnOn. 

4 -i ()9 

4.3 oH 

[. 25.07 

wt. ®/o GnHjjOH. 

3.970 

4.083 

» 45.1 3 

)) 

» 

3.089 

3.25 

5 o.oi 

» » 

2.419 

2.612 

» 74.88 


» 

I .()32 

1.693 

75.03 

» » 

1.120 

1.142 

100,00 

» 

» 

0.7.') I <) 

0.7350 

97.30 

» » 

- 

0.042? 






) gms. 

glycerol of df = 

1.2326 

(= 86.5 

0/0) dissolve 58.3 

gms. KI at 20“. 



» » d = 

1.2645 

(= 98.5 

Vo) » 

5 o .6 

» » 

» 






( Holm, 

1021, l02Wi 

t, 1022.1 


K 


OLUBILITY OF POTASSIUM lODIDE IN AQUEOUS SOLUTIONS OF METHYL ALCOHOL 

AT 25®, 

(Hera and Anders, 1907.) 

Solvent. Sat. Solution. Solvent. Sat. Solution. 


. Wt. Per cent 


Gma. KI 

j Wt. Per cent j 

Gms. KI 

“-P* 

CHaOH. 


per 100 cc. 


CHaOH. “y 

per t oo cc 

0.9971 

0 

I.7213 

102.9 

0.8820 

64 1.185 

40.33 

0.9791 

10.6 

1.634 

92. 12 

0.8489 

78.1 1.066 

28.05 

0.9481 

30.8 

1.460 

71.55 

0.8167 

93.9 0.9700 

18.76 

0.9180 

47.1 

1.325 

55.6 

0,7881 

100 0.9018 

13.28 

Solubility of Potassium Iodide in Several Alcohols. 


Alcohol. 


f. 

Gms. KI per too 
Gms. Alcohol. 

Authority. 


Methyl Alcohol 


II.4 

I 3«5 

(Timofeiew, 1894.) 


tt 

ti 


12.2 

14.6 



« 

tc 


13.5 

16 

<1 


<( 

it 


25 

18,04 

(Turner and Bissctt, 

ms -) 

Ethyl 

ti 


13.6 

1.63 

(Timofeiew, 1894.) 


it 

tt 


25 

2.16 

(Turner and Bisiictt, 1913.) 

Propyl 

tt 


12.2 

0.731 

(Timofeiew, 1894.) 



tt 


25 

0.43 

(Turner and Biisett, X913.) 

Amyl 

ti 


25 

0.098 

it ti 



100 cc. sat. solution of KI in ethyl alcohol contain 1.585 gms. KI at 25®. 

(taurus, 191 


Solubility of Potassium Iodidb in Several Alcohols at 35**. 

fLaraon ana Hunt. 19?9,) 


Alcohol 

Foraula 

^ d.of 

sac. sol. 

Otas. KI per 

too IPS. ioivtnc 

Methanol 

CH3OH 

0.8982 

l7-0a 

Ethanol 

CgH.OH 

0.7977 

1.88 

-Propanol 

CHsCHgCHgOH 

0.8035 

0.1144 

-Butanol(n) 

CH3(CHg)2CHgOH 

0.8071 

0.201 

-Propanol (iso) 

CH3CHOHCH3 

0.7831 

0. 177 

-Methyl-i-propanol 

(CH 3 ) 2 CHCH 20 H 

CH 3 (CH 2 )gCH 20 H 

CHjCHgCKOHCH 

0-7986 

0.0955 

-Pentanol 

0.8112 

0.0894 

-Butanol (sec) 

0.8026 

0.0582 
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Solubility of Potassium Iodide in Dilute Aqueous Solutions of Ethyl 

Alcohol at as”. 

(ArmstronK, Eyre, Hustsey, and Faddiscm, 

C»mi. KI 
m 100 Gms. 
&t. Sal. 

SH.o8 
54 -QS 
S2.o8 

100 gms. aqueous 94% ethyl alcohol dissolve 3.99 gms. K! at 17®. (dt Bmyn, 1892.) 
100 gms. aqueous q 8% methyl alcohol disstdve 17.1 gum. Kl at 17®, 

100 cc. of ethyl alcohol of du * 0.8292 diaiolve 8.83 gms. KI at of sat 

(Greenish and Smith, 1901.) 


Wt. Per cent 

d^m of 

Gm^. Kl 

Wt. Per cent 


GHaOH in 
Solvent. 

II 

Sat'Sol. 

per xoo Gms. 
Sat. Sol. 

GBLOH in 
Safvent. 

it. , 

Sat. iH»l. 

0 

I.7268 

59.80 

4.4^ 

1.683,} 

1.14 

I.7154 

59.41 

12. 14 

1.^363 

2.25 

I.7042 

58.95 

18.73 

I . 5420 


solution 


0.8989. 

SOLUBtUTY OF POTASSIUM lODIDE IN AiiSOLUTK AlCOIIOLS. 
(de Bruya — 2 . phytik. Ch, lOi, 783* ‘pa; Kolilimd —2 Uh. xS» 3^7* ‘pH.) 

100 gms. methyl alcohol dissolve 16.5 gms, KI at 20. 

100 gms. ethyl alcohol dissolve 1.75 gms. Kl at 20.5^. 

100 gms. propyl alcohol dissolve 0.46 gm. KI at (K*)* 


Solubility of Potassium Iodide in: 

Ethyl Alcohol Aquetms Ethyl Alcohol at i8^ 

J of 0.9496 Sp. Or. 


' 

Gras. KI per 

bp. Gr. 

Weight 

Gms. Kl 

Sp. Gr. 

Wtight 

Gms. KI ' 

t®. 

zoo 

Gms. Alcohol 

of 

Alcohol. 

per cent 
Akohfd. 

per 100 Gms. 
Alri^fd. 

Aktdzal. 

per rent per zoo Gms 

Akalitl, Alcdhm. 

8 

67.4 

0.9904 

S-a 

» 30'.5 

0.9390 

45 

66.4 

13 

69.2 

0.9851 

9-8 

119.4 

O.908B 

59 

48.2 

25 

75-1 

09726 


loo. I 

O.S464 

86 

II.4 

46 

84.7 

0 9665 

29.0 

89.9 

0.8322 

91 

6.2 

5 S 

62 

87.5 

90.2 

0-9528 

38-0 

76 9 

<G«ntrdla 

— Ana. chim. phyt. C4) S mss* 


Solubility of Potassium looro* ih Absolute Ethyl Alcohol Solutions 

OF vSODItm lODIOI AHB OF HACMRilWM lOOfPI AT 
fHiwMan* ttnii Farungiofu tPW* tf^.H 

The den.sity of the absolute Cj,H.OH was «1 ^ = O.rSji. The sat. solu' 
tions were prepared in an atmosphere of hydroiteii. 


Results for C.H.OH , 
Solutions of Nal 

»i'Or p«r 100^,91s. 

sol. /—-gjf-— 

0.7970 0.0 1,824 

0.8215 4.248 i.a68 

0.8378 7.091 0.9988 

0.8502 9.06s 0,8878 

0.8921 15.84 0.6752 

0,9614 27.68 0.442 

I .0500 43.8 0.19 


Results for C,H rtl 
Soluiiona of 


n.of 

Mt, sol. 

asi. p*r Wf #•§. 

(•,.1 mi 

- 


J.777 

t . 502 

OeBaoj 

|.20 

1.513 

OeSYl? 

5*33 

1*578 

0.8420 

6,017 

i*s6o 

0.8634 

S.809 

l. J93 

0.9037 

14 *4.1 

U19S 

0.9182 

17.82 

l,u6 

0,9314 

18.04 

0,00 
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Solubility of Potassium Iodide- in Liquid Methyl Alcohol at Tem¬ 
peratures UP TO THE Critical Point. 

(Tyrer, 1910.) 


(Determined by the Sealed Tube Method.) 


Gms. KI ncr 


Gms. KI per 


Gms. KI per 

t“. 

100 Gms. 

t*. 

100 Gms. 


too Gms. 


CH3OH. 


CHaOH. 


tHaOH. 

15 

14.50 

120 

27.2 

220 

27-S 

30 

16. 20 

140 

29. 2 

240 

24.8 

50 

18.9 

160 

30-6 

245 

22.6 

80 

22.5 

180 

30-7 

247 

21 

100 

25 

200 

39.1 

250 

13.8 




crit. temp. 

252.5 

7,6 

Solubility of Potassium Iodide in 

Vapor of Methyl Alcohol Above 



THE Critical Point. 





(Tyrer, 1910a.) 



Solvent, 
Gms. CH3OH 


Gms. KI Dissolved per 100 Gms. Solvent at: 


per 

I cc. Vaj>or. 

2S2^ 

a70^ 

28o^ 

290*. 

300*. 

0.1 

0.3 





0. 2 

I 

I 

I 

I 

I 

0.3 

3-7 

3.5 

3.4 

3.4 

3-3 

0.36 

7.6 

7.4 

7.3 

7.2 

7 . 

0.4 

II.8 

II .5 

II .3 

II 


0-45 

18.1 






Data for the above system arc also given l)y C'enlnerszwer (1910). This 
author gives the crit. temp, as 266^ and the corresponding c'oncentration as h.64 
gms. Kl per 100 gms. of the sat. solution. 


Solubility of Potassium Iodide in Mixtures of Alcohols at 25^. 

(Here and Kuhn, X90S.) 


In Methyl + Ethyl In Methyl -h Propyl In Ethyl -f l*ropyl 

Alcohol. Alcohol. Alcohol. 


Per cent 

of 

Gms. KI 

Per cent 

of 

Gms. KI 

Per cent 

Gms. KI 

CH,OH in 
Solvent. 

“A# 

Sat. Sol. 

per roo cc 
Sat. Sol. 

in 

Solvent. 

Sat. Sol. 

per 100 cc. 
Sat. Sol. 

('MOH in , 

i^lvent. Sol, 

l»cr too i-x 
Sat. Stil 

0 

0.8015 

i ‘55 

0 

0.9018 

13.16 

0 O.H015 

I'SS 

4.37 

0.8041 

1.91 

II.II 

0.8823 

10. q6 

8.1 0.7983 

1.46 

10.4 

0.8071 

2.25 

33.8 

0.8629 

8-54 

17.85 0.7991 

1-37 

41.02 

0.8295 

4-94 

65.2 

0.8187 

2.62 

56.6 0.7988 

0.75 

80.69 

0.8794 

10.13 

91.8 

0.8045 

0.60 

88.6 0.8022 

0.51 

84-77 

0.8795 

10. 72 

96.6 

0.8041 

0.58 

01.2 0.8027 

0.49 

91 -*5 

0.8908 

11,84 

100 

0.8041 

0-43 

95.2 0.8020 

0.44 

100 

0.9018 

13.16 




100 0.8041 

0 ‘ 4 i 


Solubility 

OF Potassium Iodide in 

Acetamide. 





(Mcnschutkin, X90B.) 



(Determinations by Synthetic Method.) 




t®. 

Gms. Kl m*r 

100 Solid 

141 

Gms. KI tme too 

Solid 

Gms. Sat. Sol. Phase. 

t • 

(#m». Sat. Sol. 

Pimm 

82 m. pt. 

0 

CH,CONH, 

70 

2H.75 

Kl 

78 


6.5 


i 4 

8S 

29. I 

M 

74 


12.8 


«« 

100 

29.45 

•1 

70 


17.S 


14 

130 

30. 15 

*4 

66 


21.5 


44 

145 

30. s 

44 

58 


26.2 


it 

160 

30.8 

M 

S3 Euiec. 

28.4 


“ 4Kl 

*75 

31.1 

M 
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Solubility of Potassium Iodide in Acetone and in Pyridine. 

(von Lasiscynski. 1894; at as*. and McKlroy, iSpj.) 

Gms. KI (>er 100 C#m». Solvent at: 

Solvent. r-—--- 

-a.s* 10* aa* ,19-^ 

Acetone 3.08 ... 2.38 2.93 x.2jc 

Pyridine ... 0.26 ... ... ... o.ii 


100 gms. glycerol dissolve 40 gms. KI at 15.5®. C^adowskS, 1907.) 

100 gms. 95% formic acid dissolve 38.2 gms. KI at I8,5^ (Aschan, 1913.) 

100 cc. anhydrous hydrazine dissolve 175 gms. KI at room temp. 

(Welsh ami Emcterion, 1915.) 

100 gms. hydroxylamine dissolve x to gms. KI at 17.5®. (de Bmyn, *893.) 

100 gms. sat. solution in hydrated lanolin (containing 30% emulsified water) 
contain 42.5 gms. KI at 45®. (Kl<Me, X907.) KI is insoluble in anhydrous 
lanolin. 


I 


Solubility of Potassium Iodide in Several Solvents. 

(Walden, 1906.) 


Solvent. 

Water 

Water 

Methyl Alcohol 

Methyl Alcohol 

Ethyl Alcohol 

Ethyl Alcohol 

Glycol 

Glycol 

Acetonitrile 

Acetonitrile 

Propionitrile 

Propionitrile 

BenzonitrUe 

Nitromethane 

Nitromethane 

Nitrobenzene 

Acetone 

Acetone 

Furfurol 

P’urfurol 

Benzaldehyde 

Salicylic Aiddbiyde 

Sahcylic Aldehyde 

Anisic Aldehyde 

Anisic Aldehyde 

Ethyl Acetate 


Formula. 

H,0 

H,0 

CHWH 

CH,OH 

C,H,OH 

CrfIfOH 

(CH,OH), 

(CH,OH), 

CHjCN 

CHiCN 

C,H,CN 

C,H,CN 

CJHsCN 

CHiNOj 

CHj^NO, 

CANO, 

(CH,),CO 

(CH^),CO 

C4H,0.C0H 

C4Hrf).C0H 

CrfljCOH 

CA.OH.COH 

CA.OH.COH 

CA.OCH,.COH 


CA.OCH,.COH 

T4, . o CHjCOOCJM, 

Methyl Cyanacetate CH,CNCOOCH, 
Methyl Cyanacetate CHjCNCOOCH, 
Ethyl Cyanacetate CH,CNCOOCrfI, 


1*. 

Sp. Gr, of 

i»ms KI 

r>er 100 


Solution. 

to. Solution 

Gms. Stdution. 

0 

1.6600 

94.05 

56.32 

as 

^•7254 

102 , JO 

59-54 

0 

O.H064 

I I .61 

11 .05 

as 

o.<>oo3 

i 3 .S“M '3 

14.07 

0 

0.H0H5 

1 107 

1.470 

as 

0.790K 

1. 520 

1.022 

0 

^•3654 

4 S HS 

31 03 

as 

1.3888 

47 ■ 23 

33 01 

0 

0.8x08 

! ,85a 

2,259 

24 

0.7038 

X.S 7 

2.003 

0 

0.8005 

o. 34 »-o. 4 i 

0.0420 

as 

0.7821 

0.32-0.36 

0.0404 

as 

1.0076 

0.051 

0.0506 

0 

I.1627 

o,3«4"0.366 0.31S 

as 

1.1367 

0,*89-0.340 0.307 

as 

... 

0.0019 

. . . 

0 

0.S227 

*’732 

2.105 

as 

0.7968 

1.03S 

1.302 

0 

... 

15. 10 

.. . 

as 

X. 2014 

5.62 

4.94 

as 

Z.0446 

0*343 

0.32S 

0 

X.I50I 

1.257 

*093 

25 

X-I 373 

O.S 46 

0,483 

0 

I.1223 

1.520 

*•355 

as 

I.iiSo 

0.720 

0.644 

as 


0.0013 


0 

1.1521 

3*256 

2.827 

as 

1.1358 

a *456 

2.165 

as 

X.0628 

0.989 

0.930 
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Solubility of Potassium Iodide at 20® in Several Solvents C:ontaining 

Dissolved Iodine. 

(Olivari, 1908.) 


Gm. Mols. KI per Liter in Solvent Containing: 



Solvent. 

r- 

o-s Gm. Mols. 

i.S Gm. Mols. 

• . ■■ ■ \ 

2 .S Gm. Mols. 




Ij per Liter. 

Is per Liter. 

I2 i>er Liter. 


Acetic Acid 

0.511 

1.460 

2.080 


Ethyl Acetate 

0.490 

1.400 

1.980 


Ethyl Alcohol 

0.520 

1.220 

1.730 


Nitrobenzene 

0.414 

0.960 

1.380 


Ethylbromide 

0.140 

0-350 




Solubility ok Potassium Iodide in AQ(rKO(fS 

Solutions 




OF Ethylene Glycol at 30 - 





roirmlntis and 

Robbins, 1030 .) 



d.of 

flms. per 100 

^s. sat. sol. 

d. of 

0 »as, per 100 ^s. 

MC. sol 

sac. sol. 

' CHgOHCHgOH 

KT ' 

sac. aol. 

^•gPH. CH^OH 

'““'IF'.'' 

1.7302 

0.0 

60.31 

t.5395 

32.27 

45-38 

1.6655 

8.96 

55-90 

1.4687 

Sl -57 

38.27 

1.6031 

19.26 

50.98 

1.4272 

66 .41 

33-59 


Solubility op Potassium Iodidb ih Purb Acbtone Dbtbrminkd 
BY Specipic Cokductivity Mkasurkmbmts. 

(Lannunfiu 193 S.) 


d.of OnB. KT per 

aac. sol. tOOO 


18 0.799 11.19 

37 0.77 B.02 

Equilibrium in the System Potassium Iodide, Tertiary 
Butyl Alcohol and Water at 30®. 

(Olnnlngs and Bobbins, loso.) 


The points of the binorjal curve of this system were detenninedi by 


serving the appearance or disappearance of clouding in mixtures of 


weighed amounts of Kl 

in one of 

the liquids 

upon 

addition 

of weighed 

amounts of 

the other. 

Tie lines, *, connecting conjugate pointa were 

located by 

determination of KI 

in liquid layers 

in contact 

with each 

other and 

from these 

the plait 

point, PP, was found by plotting. 

Dms. per 100 gins. sac. sol. 

Oms. per 

100 ^s. sac. sol 


Ows. per 100 

mu sol. 

'(CH 3 ) 3 C 0 H 


'(CH^l^COH 

KI 

1 

' 7 ?^) 3 c 6 h 


3-3 

54 - 7 * 

17.9 

39.6 


45.0 

MM. * 

4 - 0 

52.9 

19.9 

.38.6 


46.5 

23.4 

5-2 

49.8 

22. 1 

37.0 


49.2 

22. 1 

7.2 

47-3 

24.2 

35-6 

PP 

50.,0 

— * 

— 

47 - 1 * 

26.0 

34.6 

52.0 

20. 9 

8.4 

46. 1 

27.6 

33-4 


57.7 

18.5 

9.6 

45 - 4 * 

30.6 

31.9 


6 o *3 

16.9 

11.3 

44.0 

35. 1 

29-5 


62.8 

IS -5 

13-9 

42.3 

39.2 

27.0 


63.0 


15.1 

41.1 

42.0 

25-5 




16.6 

40.3 

44-3 

24 • 6 





The composition of the plait point PP at 2 $^ is 38,4 gms. KT ♦ sa.a 
gms. (CHj)^OOH per 100 gms. sat. solution. (Ginnings, Herring and Welib, 

1933 •) 
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Distribution OF Potassium Iodide at 17'' Itirrwi i;n Water and Amvi. Aiconoi. 

MllUnmb El Ut^r ttf .. 


0 lajertL’p. 

AtsuhtU Uyrr V3 


iof>. 1 

0.27 

207 

228.5 

1 .20 

2<l« 

338.75 

2,25 

218 

485.7 

5,00 

217 


100 cc. sat solution of pcilasiiuni ioclido in othyl iiri»than ooiitiun S.8i gms. KI 

at 60 <^. IHtiifkgold, 1917 . j 

Equilibeiom in the System Potassium Iodide — Htiiyu Ether ■■ - Water at 20®, 

(Duooitigbftm, t^M) 


GnMi. per 100 Gm«. Up{H?r I,aycr. 

Umn 

j»rf 1©© Grm Irfwrr layer. 

Solid 

JCI. H| 0 . 


KI. 

tU^- ii'tthUi 

PhaM. 



59 a 

40 8 

KI 

0 3 9 

96.1 

0 

93 7 

None 

0.4 0.4 

99.2 

S 5 .f> 

40 7 3'7 

KI 

o.i 2.2 

97>7 

as 

7a. 1 3.0 

None 


Distribution of Potassium Iodide between Water and; 

Nitrobena^ne at 18®. (Dawioa, Phonol at Rtsmi Temp. (Rirwnfria.i^j.) 

Mob. KI jper Liter. Pint. 0 ms Kl nrr te© rr, 

Cdi»NO, Layci^ 1^0 Layer. 3 Ratk>. Ratio. 

0.00114 6.0$ S^QO o ©51 o 72s 13.2 

0.00108 6.0s 5600 0.107 ^4-^ l-i .i 

2 JO 7 *4 7 

Solubility or Potahsiem Iobibi ts Purr Allyl Aluohol 
S outTiOH.s or SoBiim foaioii at 2 %**^ 

mQ winturwot 

The den.sity of the AUyl Alcohol, CH^CBCRpOH, wan d ^ = 0.81*572. 


d.of 

per too m» 


a.or 

lAt. p«r 100 

- - 

a»i» r*H*,rM 

,, 7 ^.. 

aau iol. 


ifti. Ml, 


tr 

0,85080 

0.0 

1*133 

0,90753 

8# 164 

0.745 

0,86 134 

l «157 

1,060 

0,93501 

la.soi 

0,561 

0.87386 

2,138 

1.000 

0,96453 

ti*sm 

0.390 

0,88750 

5*100 

0,837 

0.98624 

23,252 

0,200 

0,88890 

5*331 

o.Hao 

1.02685 

2B.48 

0,0 


0.90041* 7. no 0,781 


Solubility or Botassioh Iobioe ir Pt,ii«i Bie^tl Alcohol 
S ouiTiOHS or SoRiim fosipi at 25®* 


The density of the Beazyl Alcohol, i.cntsv 


iLgl 

S&t. Ml. 

rtf 100 

«*• V'ji”','* 

4 .«f 

tut. Ml. 

im . me m jit. r.H.rH^oH 

■. ’ ■■■ . 

1.04485 

0.0 

0.320 

U 1061 3 

5.613 

0.271 

1.05650 

1,334 

0,105 

1,11931 

7,367 

0.363 

1,06203 

2,235 

0*301 

I.iasis 

11.010 

0.197 

1,10043 

4.700 

0.290 

1.14633 

14.400 

O.tiOO 
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Solubility of Potassium Iodidr in Aqueous 
Solutions of Urrthan at 25®. 

(P&llCMch, 1028. 19?9.) 


Gkn. Hoi a. 

per^lOOO gms. Hj>0 

SollU 

NH^OOOCgH^j 

KI 

Phaae 

0. 0 

9.0355 

KI 

1.1225 

8.979 


20.70 

8.73 

It 

46.72 

9.66 

II ^ 

53«09 

0.0 

NH^COOCj 


NK_Of)OC^H^ 
2 p 5 


Solubility op Potassium Iooidb in Liquid Ammonia. 


Otts. KT per 100 gve. MH^ Auchorlt,y 

0 184.2 ^Linhard and Stephen, 1933, 1934.) 

25 182,0 (Hunt, 1932,) 

100 gfns. Liquid Sulfur Dioxide dissolve 41.3 gmsS. KI at 0°. (Jander 
and Riippolt, 1937. ) 


I 


Data for equilibrium in the System KT 4- SO^^ are given by Walden and 
Centnerszwer, 1903. Results for the vapor pressure, temperature rela¬ 
tions of the system are given by Foote and Fleischer, 1931, 

Fusion point data have been determined for the following mixtures. 

KT Kj,SO^ (Ruff and Plato, 1903.) 

'• AgT (Sandoninni, 1912a) 

" ♦ NaCl (Ruff A Plato, 1903; Waxberg, 1930.I 
" Pblj, (van Klooster and vStearns, 1933,) 

" ♦ SO^’ (Walden and Centnerszwer, 1903.) 

POTASSIUM lODOMERCTTRATE (Thoulct Solution). 

A sat. solution at 22.9®, prepared by adding KI and Hglj in excess to water, 
contained 8.66% K, 22,-19% Hg, 52.58 (57.7) % I and 10.97 (**.15)% IM), 
corresponding to 0.22 mol. alkali, o.ii mol. Hg and 0.45 mol. I. (DulKiin, iw.) 

POTASSIUH lODATE KIO^ 

Solubility of Potassium Iodatb rv Water. 


The results of Kremers, 1856(a); Meerbiirg, 1905; Flf^timan, 1928; Hill 
and Brown, 1931; ^nd Ricci» 1931; above 100% Benrath, Gjedebo, Schiff<^rH 
and Wunderlich, 1937; were plotted and the following values taken from 
the average curve. 



a.of 

nwa, KIO^ ptr 

,0 

u.of 

n»8, KIO^ par 

.0 

Ufeia. Kio^ ptr 


aau aol. 

too ^a. aac. aol. 

V 

aat. aol. 

100 aol. 

L 

too gma. a«. aol. 

0 

— 

4,4 

30 

— 

9.3 

125, 

27.S 

5 

1.043 

s.is 

40 

— 

11.2 

ISO 

32.2 

10 


S .9 

50 

1, no 

11-1 

17S 

37,0 

15 

1.0584 

6.68 

60 

— 

11.s 

200 

41 .5 

20 

1.0643 

7.48 

80 

— 

19.9 

250 

49^8 

25 

1.0708 

8.40 

100 

— 

34*4 

300 

58.0 
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POTASSIUM Hydrogen lOOATiS 

SoLuiitiTy or Rack ik Matir. 

^ Oi«si. ftmtouna 

Coapouna forwuU t p,|. Autliapit^ 


Potassium Hydrogen 

lodatp KHdOji^ 

n 

1 ‘"I 

tHeruUas) 

It 

w 

« «» 

17 

5*« 

ft 

H 

Di hydrogen ** 

in 


(Meiaeke, 1891 

Equilibrium in the 

Gms. per loo Gmi. 

System Potassium 
(Umthmu* 

loOATE, looic* Acio, Wa'TER AT to® 

iwr tm Gffli. 

Sat. Sol. 

‘ HIO,. 

Solid rimse. 

sal Ntl 

HUV Kltl,; 

S 4 dkl Phase. 

0 

9-Si 

KIOi 

3 47 

s 59 

EIO# jHIOj (uMtablc) 

0 . 6 s 

9.49 

« 4KI0, HI0* 

4 Ho 

2.1)0 

0.65 

8.90 

KIO3HIO1 

4S 

^3S 

•1 ,4 

0.67 

6.6 

a 

9 35 

0.64 

iCIO,,aHlO» 

1.14 

4.57 

« 

12 04 

0.44 

M * 

1.69 

3-^3 

“ 

17 50 

0 30 

tt 

2.02 

3.10 

H 

3 * ^0 

0 

«( 

S-34 

2.10 

« 

S3 H 

0 m 

l« 

5 

1.32 

H 

64 $i 

0 72 

tl 

7.09 

I 

« 

76 40 

0 Ho 

+Hro, 

8.04 

0 .S 5 


76 7 

0 

mo, 

xoo cc. 

anhydrous Hydraiiini? dkmilve t 

gm. KIO^ 

*1! rmMn ?emp. 

iWeinh and liwkmm, 1911) 


SotusitiTY or IRotamiom looAii tn Soiittiows or 

POTAWItfN HffiAfg Alto Vlft VrtSA. 

IMIU wf«i 


a.of’ 

fti*. 

r«r too 


a.wi 

p*r too 


•at* 

1 

? 

1 

ioiie 

ftai. 

ifti. iNii. 

Ml* 

mu 

■ol. 

nos^-'hoBT’i 

1 rnaaa 

Hill. 



n$m 


Resnits .t 

s* 


Refill ft Ai 

, 

Ictin. 1 

UO43 

0.00 

5*35 

KIO, 

1.232 

26.84 

4 . 34 

.Kffl . m 

i,o 6 o 

S .|6 

3.39 

♦t 

U 2 IS 

J 7 . at 

J.I15 

ml " 

1.090 

10.53 

3.93 

n 

1.210 

27 , JO 

3,06 

** 

l.llO 

13.SI 

a.So 

ft 

1 . toa 

27.79 

u*m 

M 

i.iao 

14.14 

3.87 

- ♦ KNO, 





i.ioo 

14. a 6 

1.^ 



Rrsnlm ai 

. 5 «.ii 

tt 

1.097 

14.43 

0.0 










i.ito 

0.0 1 3,3*1 



Results At 

as® 

1.167 

17.42 

7.33 

m ^ 





1 . J 59 

31.43 

n .79 

M 

i. 07 a 

0*0 

8.46 

KIO, 

1*31 

J 9.17 

1 * 17 

M 

1.084 

5.48 

5*93 

m 

1.35 

4 2*42 

4.91 

H 

l.llO 

S.51 

5 .as 

m 

1.37 

44. J 3 

4.75 

« * IC«s 

^•156 

16.77 

4.57 


1*14 

4 $. 44 

3.44 


1.160 

18. 19 

4*48 

*» 

1*336 

46.57 

tl,ti 

1* 
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POTASSIUM lODATE KIO:,. 

Solubility of Potassium Iodate in Aqueous Solutions of 
Potassium Hydroxide at 20®. (Bronsted, loaoa.) 

Gms. mol*, per liter. Gins. mots, per Gms. niols. per liter. <*111.1;. moIi. per liter. 


KOII. 

4.71 

5.06 

6.35 


KlOa. 

KOII. 

KIO,. 

Korr. 

KIO3. 

KOH. 

RKV^ 

0.0890 

7-95 

0.0179 

11.10 

0.019.8 

l 4 .07 

0.0154 

o.o362 

9 - 4 i 

0.0144 

17 .. 19 

o.oi 3 i 

14.85 

0.0194 

o.oa 56 

10.95 

o.oi 3 o 

12.97 

0.0 13 5 



Solubility or Potassium Iodatb im Auubous Solutions of 
Potassium Sulfatb and Vicb Versa. 

(Hill aua Ricci, 19 St.) 


d.or 

Oas. per 100 

d.of 

GMs. per t(X) 

sat. 

aat. sol. Solid 

sac. 

^s. sat. sol. Solid 

aol. 


FhM. 

aol. Phase 


Results at s® 

Results at 25® (con.) 

1.043 

0.0 

5.16 KIO, 

1.103 

10.10 2.44 

i.o6o 

4.07 

3.14 " 

1.083 

10.76 0.0 " 

i.b 8 i 

7.08 

2.57 " K^SO 



1.077 

7.25 

1.80 

Results at so 

1.062 

7.64 

0.0 ^ 






— 

0.0 13.21 KIO, 


Results at 25® 

— 

7.90 8.68 




— 

11*43 7.39 ” 

1.071 

0.0 

8.45 

— 

12.0 7.06 " Kj,SO^ 

1.085 

4.75 

5.66 

— 

13*0 3.78 K^so^ 

1.103 

7.74 

4.72 " 

— 

14. 18 0.0 

1.117 

9.65 

4.30 " ♦ 




Solubility of Potassium Iodate in Aqueous Solutions of 



Sodium Iodate and Vice 

Versa. 



(Hill and Ricci, lu.’Sl.) 


<i.or 

OHS. 

per 100 

d.of 

Has. per 100 

aa(. 

ONS. 

sac. sol. Soliu 

sac. 

Has. s)|C. sol. Solid 

sol. 

ISalojJ 

iiio'j, 

sol. 

^Narb, Phase 


Results 

at 5® 


Results at 25® (con.) 

1.043 

0.00 

5.16 KIO, 

1.101 

7.79 3*79 NatO,.H 0 

1.051 

1.41 

4.71 ' 

1.074 

8.57 0.0 

1.060 

2.17 

4.72 "4NaI0^.5Hj,0 



1.046 

2.48 

3.19 NaIO,.5n.O 


Results at 50® 

1.028 

3.28 

0.0 - ® '■ 






— 

0.0 13.21 KIO, 


Results 

at 25® 

— 

3*92 n.92 " 




— 

7.70 11.14 ” 

1.071 

0,0 

8.45 KIO 

— 

10.92 10.61 ’’♦NalO .i 

1.098 

4.26 

7.09 " 

— 

11.41 7.93 NaTO ,H *0 

1.126 

7 .13 

6.73 "+N'aIO,.H ,0 

— 

12.5s 4.24 " 




— 

13.49 0.0 ” 


POTASSIUM PerlODATB KIO4. 

100 gms. HiO dissolve 0.66 gm. KIO4 at 13“, dy of sat. solution - 1.0051. 

(Barker, njol.i 
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SoLUBULiTY or Potassium Pbriodate in Water. 

{HIU* 195»ej 

K!0^ ptr 
ICK) 

so 1.44 

7S 3-59 

97 6.83 


EClUILlBRUfM IK THE StSTEH POTASSIUM F'lRIDUATE, 

Potassium Hyuroxidr ahd Water at 25®. 

(MIU, 

(Um, p«r too g|^ a. sac, mil. BoUa a. of am. per tOO toa. mz. sqi, solia 
aat. sol. ^ 

1.000 0.0 n.51 KIO^ i . fi (, a.o 30,g u I Q _ 

1 . 04 /» l.Ol 4.U ” 1.377 9.7 24.1 ^ ^ 

1.087 1.99 B.U3 *' 1.484 11.9 28.9 « 

l*ll6 2.55 10.32 14.s 35.2 « 

1*165 4.5s 13*15 — 16.4 39.0 » 

0 ^*221 6.03 16.12 " -- 19.1 tmJt M 

POTASSIUM Di-ineso- Per lOOATi 

SotUHiLiTY or Potassium Di-miso-Periodate im Water, 

(HIU, ipm.) 



a. or 

Oiaa. 



a.of 




sat. 

ptr too tpis. 

sal 14 

s«t. 

P«f too #ai. 

Solid 


sol. 

SSU sol. 

rnsss 


S 4 l« 

S 4 U sol. 

ritaat 

0.3 

1.032 

3*5 

1,0 9H 0 

50 

1 * 395 

35.0 


15*0 

1.073 

7.7 

n 

65 


50. i 

25.0 

1.118 

12.3 

ft 

78 


61,7 


37.5 

1.216 

22.0 

n 

98.6 

— 

61.7 

10^^' 


POTASSIUM PerlOOATE 

SOLUiUITt or F^itassiuh Heta Periodati IH 
Aqueous Solutions or Periodic Aoid at js**. 

/Mill, mm.) 


d.of 

sAi. sol. 

%». ptr too jpift. mu mi. 

Jtolia 

riiAst 

1.000 

O.D 

0.51 


1.014 

1.157 

0*355 


1.023 

2.83 

0-26 1 

M 


nmB, KIO^ p«r 
100 0SS. S»t. sol. 


0.2 

0.169 

5*4 

0.21 

15*0 

0.334 

25.0 

0.510 
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POTASSIUM PERMANGANATE KMnOi. 

Solubility in Water. (Baxter, Boylston, and Hubbard, 1906; Patterson, 1906.) 


Gms. KMnO^ per 100: Gms. KMnO^ per 100: 

-A-----*0 --A_ 


r. 

Gms. Solution. 

_A- 

Gms. H2O. cc. Solution (P). 

t". . 

r~-™"- 

Gms. Solution. 

Gms. HaU. 

0 

2-75 

2.83 2.84 

34-8 

9.64 

10.67 

9.8 

4 -13 

4.31 

40 

II. 16 

12.56 

IS 


S -22 

45 

12.73 

14.58 

19.8 

5-96 

6.34 

50 

14.45 

16. 8 q 

24.8 

7,06 

7-59 

55 

16. 20 

19.33 

29.8 

8.28 

9.03 8.69 

65 

20.02 

25.03 


Sp. Gr. of saturated solution at 15® « 1.035. 

Determination by Worden (1907), made with extreme care, gave results in 
very close agreement with the above. 


Solubility of Potassium Permanganate in Water. 



Gms. KMnO^ 
p<‘i' 100 gms. 

( Voorman, 

Solid 

1905 , 1906 .) 

Gms, KMnOv 
prr HM) gi)js. 

.Sufid 

t“. 

sal. *«il. 

wnlur. 

Phase 

t". 

sal. tol. 

HHier. 

Phase. 

1 

0 

pc 

OC 

0,58 

Ice 

. 

4.01 

4.99 

IvMuO., 

—0.97. 

. 0.99 

1.01 

» 

i 5 . 

.4.95 

5.90 


—0.48. 

OC 

9.09 

» 

95 . 

7.00 

7.33 

») 

— 0.58 

Kmec. 9.91 

3 .00 

»~HKMn O4 

4 <>. 

5 o. 

. It.()() 

12..17 

iC.T.'i 

>t 


Solubility op Potassium Permanganate in watkk. 

(Fl^LCMnn, 1928 .) 



d.of 

Ona. KMnO^ per 

Solid 


sat* aol. 

100 aac. aol. 

Phase 

15 

1.0342 

4.997 

FCMnO 

rr ^ 

20 

1.0397 

5.946 


25 

1.0461 

7. 079 

" 

25 

1.0461 

7.097 

” (Trimble 


1922. ) 


Solubility of Potassium Permanganate at ^ 25 ® in Aqueous Solutio.ns 01 

(TrimbI©) 1922.) 

Potassium Sulfate. 


da; of 

“i 

Gms. per too gms. 
sal. sol. 

SiUld 

sat. 80I. 

KgSO;, 

KMnO^. 

Phnso. 

1.0454 

0.0 

7.10 
6.59 

KMnO, 

1 ,0483 

0.80 


i.0537 

1.98 

5.99 

» 

I.0780 

5.47 

4.59 

I) 

I.0876 

7.79 

3.87 


1.0979 

9.96 

3.55 

..-i-K. 

1.0864 

10.7’) 

0.00 

KjSOi 


of 

tat. tot. 

1 . 0)54 

1,1180 


i.aH 63 


Sodium Sulfatt 

Gm«. per too gmt. 
sal. tal. 


I . U071 


0.B8 
4 6u 
7.0") 

9.34 

iu.8> 

17.0) 

19.43 

V. r. o4 

9.1.80 


KMnO*. 

7.33 

7.83 

7.7') 

7.67 

7.97 

6.68 
6.9) 

. 91 

0.0 


. SothI 

KMnO; 


-.. Na,S( )i. 10 W5 0 

The author also gives data for the densities of aqueous solutions of KMn (>4, K|S(>i 
and of NaaS04. He also gives a few determinations of the solubility of K Mu (L 
in aqueous solutions of mixtures of SO4 and Na^ SG4. 
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Solubility of Potassium Permanganate in Aqueous Solutions of 
Potassium Carbonate. 

(Sackur and Taegcner» 


Mols. KMnO* per Liter in: 


r. 

o.i w iKjt Oj. 

1 f» IKtdV 

3 n JKsCOa, 

4 r» 1 KjCOg. 

0 

0.1462 

0.0629 

0.0446 

0.027 

25 

0.4375 

0.2589 


0.093 

40 

0.7380 

0.5007 

0.3519 



0.0156 


Solubility of Potassium Permanganate in Aqueous Solutions of 
Potassium Chloride. 

(Sackur and Tacgcncr, 191 a.) 

Mols. KMa04 per Liter in: 




t\ 

O.I n KCl. 

o.s n KCl. 

1 « KCl. 

3 H K(‘l. 

0 

0.1395 

0.076 

0.0532 

0.0379 

25 

0-4315 

0.306 

0, 220 

0.1432 

40 

0.738 

0.584 

0.444 

O.2B8 


Solubility of Potassium Permanganate in Aqueous Solutions of 
Potassium Hydroxide. 

(Sackur and Taegencr, 191a.) 


MnO 


V. 

HsO. 

1 « KOH. 

3 n KOH. 

0 

0.176 

0.050 

0.031 

10 

0.278 

0. 112 

0.068 

20 

C.4II 

0.179 

0. II9 

30 

9-573 

0.316(32*) 

0.2I3(i 

40 

0.792 

0.439 

0.306 

50 

1.154(53*) 

0.638 

0.462 

70 

1.812 

I. 172 

0.869 

80 

... 

1*5x3 

1.190 

90 





4 H KOH. 

6 » KOH. 

8 H KOH, 

10 r* KOIL 

0.027 

0.023 

0.017 

0.0X2 

0.048 

0.042 

0 028 

O.Ol6 

0.079 

0.074(19*) 0.032 

0.029 

0. 149(32*) 0. 114 

0.062(3^*) 

0.040 

0 . 2 IX 

0. i6x 

0 084 

0.052 

0.304 

0.219 

O.lll 


0.572 

0.390 

O.18B 

O.0S2 

. . . 

0.500 

0. 231 


. . . 

0.649 

0. 297 

. . * 


Solubility of Potassium Manganate in Aqueous Solutions of 
Potassium Hydroxide. 

(Sackur and Taegener, i9ia>) 

(The KjiMnOi was prepared by boiling KMn04 with very cone. KOH, draining 
by suction and washing with ice cold RtCX)# solution. The impurities were of 
RO consequence since the determinations were made in alkaline solutions.) 


Mcdi. KjMnO^ Liter in: 



a « KOH. 

4 n KOH. 

6 « koh 7 

8 w KOH. 

10 n KOH. 

0 

0.907 

0.554 

O.ISS 

0,063 

0 . 0 I 4 S 

10 

1.013 


. . . 

0.070 

0.0152 

X 5 


0.681 (17®) 

0.224 


. . . 

20 

1.140 

0.733 C^ 3 *) 

0.261 (at*) 

O.07E 

0.0160 

30 

i-i 

CFl 

0.772 

0.303 

0.0# 

0 . 02 IS 

40 


0.852 

0.362 

0.119 

0.0305 

45 

1.424 

0.889 

O.38S 



50 

. . . 

0.938 (siO 


0. 142 

0.0462 

60 

. . . 

1,003 

0.469 

0. 167 

0.062 (63*) 

70 

. . . 

1.074 

O.52S 

0. I# 

0.070 

80 


X.143 

0.587 

0. 222 

0.083 


T(W cc. anhy. hydrazine dissolve 2 gms. KMnO#, with evolution of gas and for¬ 
mation of a brown precipitate, at room temp. (W^ and Erodtri^. 19*5 ) 
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POTASSIUM Per MANOANATE 

Solubility of Potassium Permanganate in Aqueous Solutions 
OP Salts at 25°. 

(Here and Hlebentltal, 19S9.) 


Results for Aqueous Solutions of: 


lithiun 

Chloride 

Sodium 

Chloride 

Ammoniurn 

Chloride 

On. Hole. 

per liter 

On. Hols. 

^er liter 

Om. Mola.^per liter 

'^LlCl 

1 / 5 -KMnO^^ 

^Naci 

l/is-KlinO^' 

' NH^Cl 

i/s-KHno^' 

0.0 

2.25 

0.59 

2.32 

0.59 

i.on 

0.51 

2.18 

0.96 

2.29 

0 . 9 S 

1.75 

0.87 

2.09 

2.26 

2.13 

2.69 

1.05 

2.56 

1-51 

3 - 3 S 

1.86 

3.7B 

0.86 

3.81 

1.16 

4.22 

1.73 

d.57 

0.7B 


0.95 

“^S.15 

1.53 

+ 5.45 

0.72 

Magnesium Chloride 

Calcium 

Chloride 

Strontium Chlorid 


nbi. Mol a. 

^er liter 

Oi. Mola.^ 

^per liter 

f)m. Hols 

.^©r liter 

'l/?-MgCl^ 

1/5-KMnO^' 

' l/2-CaOl^ 

l/5-10inO^^ 

^r/F*srcr^"'" 


0.96 

2.01 

0.0 

2.35 

0.0 

2.25 

1.92 

1.78 

1.70 

2.00 

0.64 

2. 27 

4.62 

0.96 

4.90 

1.20 

2.45 

1.94 

6.42 

0.64 

6.80 

0.91 

3.92 

1.64 

7.64. 

0.48 

8.10 

0.80 

4.52 

I.so 

8.10 

0. 40 



+S.90 

1. 36 

+9.52 

0.16 







Potassium 

Chloride 




dm. Hole. 

jl^er liter 

On. Mola, 

per liter 




i/s^^kFSo^ 





0.36 

1.56 

2. 32 

0.58 



0,61 

1.30 

2.89 

0.51 



1.6s 

0. 74 

4.06 

0.40 



Solubility of Potassium Permanganate in Aqueous Solutions 
OF Acetone at 

(Here and KnocK, 


CC CH^COCH^ 

dws. 

CC rHj^corH,^ 

4 wm. *CMnC\ 

• lOOcc solvent 

per tOOcc aat. sol. 

per tOOee solvent 

ptr lOOct* utt. 

0 

0 

4.70 

60 

10,02 

10.0 

5. 13 

70 

l(». 38 

20 

5.61 

Ho 

9 . Eg 

30 

(’>•$9 

go 

7. IH 

40 

B, 14 

100 

2. 14 
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Solubility of Mixed Crystals of Potassium Permanganate and 
Rubidium Perman(;anate at 7®. 

(Muthmanii ami Kuntzc, calc, by FtKk.) 


Milligram Mols. prr Liter. 

Gms. i^T Liter. 

Mol. fH'r cent 
KMnCL in 

'kMn 04 . 

RbMntb.^ 

' KMn(>«. 

RbMnCv" 

Cryistab of holitl 
Phase. 

27,04 

22.69 

4.28 

4.64 

3 • SO 

75 

22.22 

11.84 

4.54 

13.7s 

120.26 

31.29 

19.03 

6.40 

34. 29 

188.30 

38.98 

29.80 

1-97 

7 I- 4 S 

198.36 

41.29 

3x30 

8.44 

92.50 

205.76 

42.50 

3 .»S<> 

8.69 

99.47 

225.12 • 

26 

35 '61 

5-82 

09.32 

264.27 

0 

41 .Hi 

0 

100 


POTASSIUM MOLYBDATE KtM«)()4 

Solubility of Potassium Molybdate in Aqueous Solutions of Potassium 
Sulfate at 25** and Vice Versa. 

(Anuduri, 


Gms. i>er roo Gms. HsO. 

Gnw 

jier 1053 Gm!i. HiO. 

K,SO.. 

KIM004. 

kjSOr 

KgMc^)*: 

0 

184.6 

1.50 

90.40 

0.46 

iBo. 7 

2 *3 

4 S.Ht) 

0.72 

177 

3 95 

17.48 

0.98 

127.2 

H SS 

4 73 

1.27 

107 $ 

13 10 

0 


Freezing-point data for KjjMo 044 * KtS04, K2Mti()4 + K3W()4 and KaMoaO 
•f K2W2O7 are given by Aiuadori (1913). 

Resuli.s for K^MoO^ MoO^ tind and ^ 0 ^ are 

given by Hoermann, 1929. 

POTASSIUM PHOSPHOMOLYBDATE Ki!> 04 .11 MoOi.i iHsO. 

100 gms. HaO dissolve 0.0007 gni. at 30^. 

100 gms. aqueous 10% HNOi di^lve 0.204 gm. at 30^ (Doak. M. G., 1905.) 

POTASSIUM PHOSPHOMOLYBDATE 

Solubility op Potassium PiioHiuioMoLYiinAri in Aitt i.oiih Solutions op 
Potassium Nitbati'. t Ht’bbubaln. huh ) 

In order to avoid errors tlue to impurities in thr phosphomolybdate, small 
quantities of the wathod preripitnte weru dig«islt'd for a tinu^ long enough to insure 
saturation, and the disiolved part tletermined either by evapc»riition iuhI weighing 
or by titration. The tempernture is not slated. 


fim». n«r liwee. 

Aq, M»lvefit. 

Urn* P CL j»i»r n«>r» 

lull '*«! 

Cm* |»e» i«hh« 

- Aq 

Lnin 1%(L per li»»cc. 
>*aL whalfHi. 

KNOg. 

"“'''"nNoT""' 

KVO, 

IIAO, 

10 

0.0 


to 

0, ob) f 

0. 17 

l 5 

0.0 

1. 'b) 

to 

<», 0 ^6 ? 

CLI8 

20 

0.0 

t. lo 

10 

n.u} jsti 

0,49 

10 

0 * o(V\ 

0.0b 





POTASSIUM PHOSFHOTUNGSTATE 

1000 cc. sat. solution of potassium pliospliolungstate in water eoutaiu (LIS') gm. 
of the compound at 20^. (Mowr iind IUihcIm*!, irB.) 
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POTASSIUM AMIDE KNHg. 

100 gms. liquid ammonia dissolve 3.6 gms. KNHp at 25*^. (Hunt an. 
Honcyk, 1933. ) 

Data for the freezing-points of mixtures of potassium amide and sodium 
amide are given by KVaus, 1923. 

POTASSIUM AZIDE KN^. 

Solubility of Potassium Azide in i^fATKR. 

fWohXgwuCh, 1934 .) 

The results are given in the form of a diagram but numerical values 
only for the following i>oints. 


Ctaa. KN^ per Solid 

100 * HgO PUftse 



-12.0 

(Eu tec. 


26 

2 


KN + H 





0 




29 

.3 







10.5 




31 

.7 







15-5 




32 

8 


t« 





17.0 




33 - 

2 


n 





100 




51 

4 


1* 





354 

(m. 

pt. ) 


100. 

0 


M 




The 

results at 10 


IS 

• 5 and 

17.0 are by 

Oirti US 

and 

Rissom, 

1898 

100 

gms. Alcohol 


= ( 

0.799) dissolve 

0.16 

gm. KNj, 

at 0 

® and 0 

.54 

gm. at 

b. pt. 










100 

gms. Alcohol 

(8o 

per 

cent) ( 

li ssolve 

1.8 

gm. K’N^ 

at 0® 

and 5. 

9 RPi* 


at b. pt. 

100 gms. Henzene dissolve 0.15 gm. KN- at b. pt. 

(Cranston and Livingstone, 1926.) 


POTASSIUM NITRITE KNO,. 

Solubility in Water, 
(Oswald, 191 a, 1914) 


f. 

Gms. KNO9 
per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

t*. 

Gms. KNO, 
per xo© Gmj. 
Sat. Sol. 

Solki 

Pi^se. 

- 4.1 

16.1 

Icc 

+ I 7 -S 

74 - 5 * 

m<h 

- 7.6 

24.1 

u 


75-75 


-13-8 

40.2 

it 

40 

77 

«« 

— 18.6 

so.I 

u 

55 

77-5 

*1 

— 24.6 

61.7 

<( 

75 

78-5 

14 

-30 

6 g .8 


100 

80.5 

41 

—31.6 Eutcc. 

71.8 

“ d-KNOa 

III 

80.7 

4 . 

- 6.5 

73-2 

KNOa 

119 

81.15 

44 

0 

73-6 

44 

^^5 

8 i .8 

44 



* ^ r.6164. 




100 gms. H ,0 dissolve about 300 gms. KNO., at 15.5", .«».■) 

The figure 138.5 gms. KNO, t)cr kk> gms. U,() at 15°, given by von Nicmen- 
towski and von Roszkowski (1897), is evidently low. 
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POTASSIUM NITRITE KNOy 

SOUIBrLITt OF POTASSITTM NiTRITE IN WATER. 




(»ur««m, l9ssa. 

U>S 7 ,) 




Oaa. p«r 

Solid 



t® 

too SM^. ^1* 

Phm*« 



- *>.20 

13.01 

Ice 



“12.2$ 

27.8$ 

** 



“ 20 . 4 $ 

41.0 

M 



“ 34.04 

58.8 

It 



“ 40.2 (Kutec 

.) 64.9 

" ♦ KN0,.sH,0 



“26.8 

68 .4 

KN0,.,H,6 


f) 

d.of 

Obs. KNO^ P«r 

Sou. 

,0 

ptr 100 


aac. nol* too 

^s. Bat. 


1^®. aat, sol. 

-8.9(tr.pt.) — 

71.9 * 

KNO^.SH^O 0 

73.6s 

+ 20.0 

1.649 

74 .3 

K'NO^ 20 

75.41 

56.0 

1.671 

76,36 

40 

77.00 

64.7 

1.673 

77.0 

” 60 

77 . 7 $ 

79.5 

1.687 

78.5 

" 80 

78 .98 

98.5 

1.714 

78.0 

“ 98 

80.3$ 

The 

above results 

for the ice curve 

differ from ihc^se of Oswald, 19 

19 m- 

They also show the existence of 

the hydrate, KN0^,<Hj,0. The 


results between o® 9B® Are by R^kowski and Sldwina, 19^1. These 
iiuthors also give results (or the ice curve which agree with those ol 
Oswald, 1913, 1914' 

SoufHUiTY OF Potassium Nitrite in Auueous Solutions of 
Potassium Nitrate and Vice Versa. 

(Ilurtiw. X9W,) 

Results in the form of a diagram are presented for the temperatures, 
35®, 56.6® and 98.$® but numerical values are given only for the 
temperatures 25*^ and 98. 

Results at 25® Results at 98.5*^ 


CMS. p«r 100 

01®. mu ml 

i. 

Solid 


CRi®. (Nir 100 

i»®. mt, sol. 
.y\, 


Solid 





FRimm 


r ~—^ 



PhtM 


68.7 

8.53 

MC, 

KNO. 4 

KXO, 

64. 

80 

14 

80 

MC, 

KNO_ 

m . 

66.45 

u.ao 

M 



57 . 

0 

13 

80 

" 

H ^ 

M ^ 

64.15 

13.0s 

M 



51. 

10 

35 

15 

« 

M 

M 

61.5 

15.10 


KNO3 


46. 

,70 

19 

15 


« 

H 

55.8 

14.95 


H 


39 . 

70 

43 

80 


KNO^ 


35.85 

15.0s 

cC 

ti 


20 . 

45 

55 ' 

40 


H * 


19.90 

18.75 


M 










MC, KNO^ -f KNO = Mixed Crystals- Data for this system at 0^, 20®, 
40®, 60®, '80® ajol 98® are also given by Rakowaky and Slavina, 1911* but 
the results are not in good accord with the above. 
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POTASSIUM Cobalti NITRITE KaCo(NOs)(,. 


SoLUBiLiTV OP Potassium Cobalti Nitrite in Aqueous Alcohol at li®. 

(Picrmt, 1921.') 

Note. — Saturation was obtained by agitation for several hours. The saturated 
solution was evaporated to dryness in a current of air and enough water to yield 
the original volume of the solution was added. The nitrite in this solution then 
determined by calculations from the electrolytic conductivity. 


Wt. per cent CsHsOII 
in solvent. 


0.0 

8.7 

15.7 


Gms. KaCoiNOjlft Wi. per cent Cgll^On. 
per liter sat. sol. In solvent. 

0 .' 2 I ‘27.3 

0.09 4 ' 2.4 

o. o 56 94.7 


Gras. KaCofNOaU 
per liter sal. sol. 

o. o 36 
o.o 33 
0.026 


Data for the fusion-points of mixtures of KNOj> + are ^jiven by 

Meneghini, 1912, and for mixtures of KNOg NaNO^ by Rttinger, t 93 ^' 


POTASSIUM NITRATE 

Solubility in Water. 

(Mulder; Andrac, 1884; Gcrardm, 1865; Etard, 1894; Ost, 1878; at 31.25", Kdhlcr, 1897; Euler, 1904; 
Tildcn and Shenstonc, 1884; Berkeley, 1904.) 


Average Curve. 

Gms. KNOa per 100 Gms. 

t*. 

Gms.KNOa per joo Gms. 

u . 

Water. 

Solution. 


Water. 

Solution. 

0 

13-3 

II .7 

70 

13S 

58.0 

10 

<20 .9 

17 '3 

80 

169 

62.8 

20 

31.6 

24.0 

90 

202 

66.9 

25 

37-3 

27.2 

100 

246 

71.1 

30 

45-8 

31*4 

no 

300 

75 ° 

40 

(' 3-9 

39 0 

120 

394 

79.8 

SO 

85-5 

44.0 

125 

493 

83.1 

60 

IIO.O 

52.0 





The very carefully determined figures of Berkeley are as follows: 



ol 

Clms. KNOa i>er 

100 Gms. HaO. 

t*. 

d.of 

GwH.^^KN'tli jH*f 

100 Gfm. 

t". 

Sat. Sol. 


Sat. Sol. 

0.40 

I .0817 

13-43 

60.05 

^ -3903 

111 . iH 

14.90 

1.1389 

25-78 

76 

I .4700 

156.61: 

30.80 

1 . 22 X 8 

47-52 

91-65 

I -5394 

210.20 

44-75 

1-3043 

74-50 

114 b. pt. 

1.6269 

311.64 


1000 gms. H2O dissolve 384.48 gms, KNOi at 25®. (Armitroug awl Kyrc, *91^ h ) 
One liter sat. solution in water contains 2.8 muls. » 283.11 gms. KNOg at 2 {f, 

(RoHenlunm awl Wcinhclvcr, I'lta u ) 
Recent determinations of the solubility of potassium nitrate in water, agreeing 
satisfactorily with the above data, are given by ('hugaev and Khlopin (1914K 
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Solubility of Potassium Nitrate in Water. 


Determination at temperatures up to 60® maae by Massink, 1917-18; 
Gladstone and Saunders, 1923; Wright, 1927; Maliuori, 1938; Nikolajew, 
1929; Renrath and Wazelle, 1939; Ehret, 1932; Muller, 1933I Ricci, 193^; 
and SasloMsky and Ettinger, 193$; and for temperatures above lodP by 
Rrdnsted, 1913; Aronowa and Lumskaja, 1931 and Benraih, Gjedebo, Schlffers 
and Wunderlich, 1937. were plotted and the following values taken from 
the average curve drawn through them. 


(J8i. ICNO._ P«r 

,0 

Om. KNO^ p«r 


ai«. RNOg per 

ICO 

amt. aol. 

c 

too aat, 0 OI. 

I0 

100 PAft. eat. aoi. 

-2.84tec.1 

10.87 

60 

51.5 

180 

87.0 

0 

12.2 

70 

S 7.5 

300 

89.0 

10 

17.s 

80 

62,5 

225 

91.7 

20 

24.0 

90 

67.0 

250 

93*5 

25 

27.5 

100 

71.0 

275 

96.0 

30 

31*2 

120 

77*5 

300 

98.0 

40 

38.0 

I4O 

81.5 

336fm.pt. 1 too.o 

50 

4 S .5 

160 

85.0 



POTASSIUM 

NITEATE 

KNO,. 





Solubility Ice Curve and Supkrsolubility Ice Curve. 

Qmm, lyoH.) 



Gms. KN 0 » per xoo Orm. H* 0 . 

I* 

Oim. KNO| jK?r 100 Gms. K|0. 

of Cryst. 

Solubility 
Ice Curve. 

Supemolubllily 

Ice Curve. 

of Ciyst. 

Solubility Supforsolubility^ 
Ice Curve. ice Curve. 

— I 

3-336 

X.OXI 

-3 

... 5.762 

— 2 

7 - 38 * 

3-538 

-4 

S.694 

-2.8^ 

11.62 

S-S6 

-s 

... XI.12 




... IX. 82 



• Cryohydratc. 



Solubility of Potassium Nitrate in Aqueous Solutions of Nitric 

Acid at 


<£npl — Campt. read, it© 4 * v*,l* "S? ) 


Sp. Gr. of Equivalents per 10 er. S< 4 uthm. r#rami jrr 100 cr. StJutkm. 

Solution*}. 


1.079 

12. S KNO, 

0 HNO, 

12.65 

KNO, 

0 00 

HNO, 


9.9 

tt 

S -«7 “ 

to .02 

II 

3 71 

l( 

I 093 

8.28 

a 

13-1 “ 

8-38 

<1 

8.38 

ft 

I .117 

7.4 

tt 

ai-SS “ 

7-49 

44 

13-58 

ff 

1.144 

7-4 

tt 

31-1 “ 

7-49 

f I 

19.47 

14 

X . 202 

7-6 

it 

48.0 

7.68 

44 

30.04 

II 

X.289 

10.3 

tt 

68-0 

10.4a 

41 

4a 86 

II 

i- 4 S >8 

28.3 

tt 

120 -s “ 

2864 

41 

75 95 

II 

Freering-point data for KNO, -+ UNO. 

are given by l>ernby 

(1918). 



SOLUBJILITY OF P0TA88IUM NlTKATK IN AqVhOVH Soi.tlTIOMi OF KlTIUC Af.lD AT dO®. 


f Nieholt, tU. al., tUIfl.j 


Fer crul 

Gmi. 

Frr 41 'lit IIMC 

Utm h\()i 

Prr rrnt »N«F 

, KNOj 

In icdrent. 

pisr iWfms. wilvcnt, 

In «()ivetii. 

|i«t tnoamsk 

)n 

}»rr lew gmi. solvent. 

0.0 

3 i .4 

4 o.o 


;o 

29.0 

10.0 

19.1 

So 

IH.G 

«9 

‘M .2 

20.0 

3 o.o 

14.5 

n .4 

Go 

19.1* 


/jH.H 
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KALIUM K 


Solubility of Potassium Nitratb in Aqoboifs Solutions 


Qna, D«r 100 

OP Nitric Acid at 

(Hal quon. uipec.) 

na. sac. aol. 

25 ® * 

das. par 100 

m», sac. w>l. 

/ HNO3 

KNO3 ' 



0.00 

27.31 

29.56 

35*10 

10.30 

25*03 

44*17 

43*28 

13*97 

24.13 

50.01 

49.99 

20.11 

26.12 




Solubility of Potassium Nitrate in Aqueous Solutions of Nitric Acid 
AT Several Temperatures. {Kazantzov, !iD23, 1925.) 


Constant agitation was employed for securing saturali'on. One to two hours 
was found sufficient in all cases for the attainment of equilibrium. 


Results 

; at O". 

Results 

at l,r. 

Results 

at ‘ M )\ 

Results 

at 7 : i \ 

Gras, per 

too gins. 

Grns. per 

100 gins. 

Gins. i>(M’ 

100 gins. 

Gins, per 

uw gms. 

sat. 

sol. 

HUt. 

sol. 

sat. 

sol. 

Mlt, 

sni, 

HNO,. 


HNO,. 

HNO, 7 

HNO,. 

KNO.,. 

HNO,. 

HNOj 

0.0 

11.9 

0.0 

20.7 

0.0 

3r. ) 

o.<* 

r»o.o 

1.3 

11.0 

7.5 

14.2 

5.4 

2.5 .() 

5.1 

51.6 

4*7 

8.5 

18.0 

10.7 

I 1 .0 

20, q 

*7-7 

4i.3 

8.7 

7.2 

23.3 

10. I 

iB.2 

17.2 

21.8 

3«.i) 

i3.2 

6.4 

24.0 

10.2 

27.2 

15.7 

29.3 

37.4 

16.5 

6. t 

29.2 

10.5 

40.1 

1.8.<) 

32.2 

3(!.7 

9 . 5 .5 

6.4 

40.0 

13. () 

47.7 

27.7 

38.5 

37.6 

3o. I 

7.0 

45.1 

17.7 

49-0 

33. V, 

42.5 

39-<» 

33i5 

7.5 

49.3 

25.1 

5o. I 

3q, ) 

45.5 

43.9 

39.9 

9*7 

5i.o 

:h..7 

5o.6 

42.5 

46.7 

5«. 0 

48.0 

16.5 

5i.6 

S8.1 

49-7 

49.9 

46.2 

6 a. 6 

50.7 

23.1 

.)i.3 

44-t 




52.2 

3o.2 

5o.o 

49.2 





52.2 

38.2 






52.2 

39.4 







50.7 

48.4 







57.5 

34.4 (Solid Pha.se 

= KNO:,. 

VJINO;,) 




73.0 

25.5 ( 

» 

» 

) 





Solubility of Potassium Nitrate in Aqueous Solutions of 
PoTAssiuk Hydroxide at (iMinsted, 


Gm. mots. 

per liter 

Gm. mots. 

per liter 

<;m. mols. 

per liter 

Kon. 

"■'TcnoT' 




"’’"'HNOa. 

4.71 

0.847 

9 - 4 i 

0. 3()4 

14.02 

0.2,41 

7 90 

0.455 

10.95 

0.298 

14.85 

0 ,232 

795 

0.450' 

ta.19 

0.271 

1 5.02 

0.2.33 


NO 





K KALIUM ^30 

Solubility of Potassium Nitratb and of Acid Potassium Nitrates 

IN Nitric Acid. ® 

(GrMthufT — her. S7* *04.) 


Note. — Determinations made 
method, by observing the tei 
the separated, finely divided solid 

tration. 


t®. 

Grams per 100 Gms. 
Solution. 

said 

Ph««j. 


KNOj. 

HN 6 |. 

- 6 

24.4 

7 S- 4 I 

KNOa.aflNOi (*) 

+ 14 

32,6 

67.42 

** (staWl) 

17 

34 •» 

65.04 

t* 

^ 9 ‘S 

37-2 

62.90 

«« 

22 

44-5 

55-46 

M 

21.5 

47.8 

52.11 

KNOa.allNOiG) 

21.5, 

48.6 

51.46 

'* ClaWl) 

20 

50-9 

49-15 

** 

- 4 

37-2 

62 .81 

KNOa.HNCii 

-16.5 

44-5 

55-46 

** <kbll) 


(') Solulitm in HNOi. 


NO 


by the so-called thermametric 
fiperature of the disappearance of 
fnan soluticms of knc vn concen ^ 


t*. 

Gmt. per j©o Gmi. 

Sf»lld[ 


^NuT 

HN03, 

Ilwse. 

.5 

47 • a 

52 .93 

JCNOtHNOa 

23‘S 

47 -8 

S2.n 

*' (8labil) 

^S-S 

48 6 

51,46 

27 0 

49 4 

50 78 

.. 

29 0 

50 I 

49 94 

JvNtbHNOfl 

30 s 

SO 9 

49.15 

“ (Lbil) 

21 0 

49-4 

50.78 

kXOa (Ubil) 

39 0 

So>q 

49.15 

** (stabU) 

50 

7 

48.32 



CO Sf4uiitm In KNO,. 


Conduct of Acid Potassium Nitrate Towards WATKRn 


tt 

Gms. per r«K» Gms. 

, JvtUijifm. 

Stith! 

PhftM'. 


Gm%. 

l»rf *«* Oi 

mi. 

md 


KNO 3 . 

UNO,. 




HN< 

7a, 


22 

44*S 

55-5 

KNC>|,.3MNOi 

SO 

38 

7 

48 

3 

KNO» 

20.5 

44.1 

55-0 

*' 

Gt 

36 

0 

44 

8 


18 

43-^ 

54-5 

H 


34 

5 

43 

0 


12 

43'0 

53-6 

H 

(m 5 

30 

*9 

39 

■s 

M 

6 

42.3 

52-7 

«4 

56 ■ 

27 

.6 

34 

.4 

M 

0 

41.6 

51.8 

•• 

4.i 

20. 

.8 

35 

9 

N 

12 

41.3 

5'-4 

XNC^ 

17 

11 

7 

14 

.6 

«4 

22 

40.9 

S«-o 

♦1 

-5 

S' 

■S4 

6. 

,91 

■Ml 

40 

39-9 

49-8 







Solubility of Mixtures of Potassium Nitrate and Potassiuvi 
Chloride in Water. 

(Etard — Ana. cWm. php.^ 7 ] 3 * tSj, Umirnn lirr . ^ 4 »i, * 73 ; Hkid - Phil. Mag. Cs3 


t*. 

Gmi. jper tm 0 ms, 
Sdlnhtm. 


Gms. 

p^r imi Gwi, 
St 4 u(lrifi 


KNi^. 

kCI. 


kNOji. 

nscT 

0 

5-0 

20.0 

30 

ifi 

0 

21 .2 

10 

8.0 

20.8 

40 

21 

0 

21 0 

20 

12.6 

21,2 

50 

27 

0 

20 0 

2$ 

14-0 

'3 

60 

33 

•5 

19.0 


C#mi. tm %m Gm. 
£ 137 %^ ECl? 
70 m S ^7’5 

80 4S s 15 .8 
too S7 5 II .6 
lao 69 o 7.7 


I 

{ 
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KALIUM 1 


Equilibrium in thr Systbm Potassium Oxidk, Nitrogen 
Trioxidb and Watbr at 25°. 

(Nlto)l 4 jew, I 9 ffl.) 


Acid 

Branch 



A] kaline 

Branch 

ana* par 100 

^8. aac. aol. 

Solid 

Qna. par 100 

ijfia. aac. aol. Solid 


KNO3 ^ 

Phaaa 

/ KOM 

KNO3 

' Phaaa 

0.0 

27.87 

KNO, 

5. 11 

20.36 

KNO3 

9.89 

19.00 

II 

12.25 

13.31 

II 

16.68 

15.27 

" 

17.38 

9/59 

H 

32.29 

14.02 

II 

29.6 s 

4-60 

M 

42.57 

17.15 

II 

39.82 

2.49 

II 

49.53 

25.37 

II 

49.79 

1,14 

” 



50.85 

1.05 

" ♦ KOH 




54 . 18 

0.0 

KOH 


This author also gives results far equilibrium in the system KNO^^ 

NaNOj HNOjj 4 at 25°. 

Solubility ok Potassium Nitrate in Aqueous Solutions 

OF Hydrogen Peroxide at 25°. ] 

(Ak.«rlof and Turckt» 19 S 5 .) 


Wu Parcant HpO^ 
in AQ. Sol vane 


On, Mola, KKO^ p«r 
1000 Sol Vane 


0.0 

15.72 

31.43 


3.774 

4.710 

5.762 


Solubility op Potassium Nitrate in Aqueous Solutions of: 

(Touren — Compt. read. 131, asp, ’00.) 


Potassium Carbonate. 

Results at 14.5^. 

Kols. per liter Gms. per Titer. 

Potassium Bi Carbonate. 

Results at 14-5®. 

Mols, per Liter. Clrams ikt liter. 

KtCO> 

KNOa. 

K.CO>. 

KN^. 

kHCOa. 

KNOa. 

kiiccb. KNo;. 

00 

2.228 

0.0 

225 

0.0 

2*33 

0.0 236 

048 

1.85 

66.4 

188 

0-39 

2.17 

39.0 220 

1-25 

1-39 

172.9 

141 

0.76 

2.03 

76.0 205 

2.58 

0.86 

356 -9 

87 

1.16 

1.92 

116 if)4 

3-94 

0.64 

544-9 

65 

I-SS 

1.81 

>55 183 


Results at 2$®. 



RoiuUi at 

3 

00 

3.217 

0.0 

326 

00 

3-28 

0 0 332 

0 S 9 

2.62 

81.6 

265 

0.S9 

2.84 

89 287 

I 35 

1.97 

186.7 

199 

1-33 

2.65 

133 268 

2 10 

1.46 

290-5 

148 

1.91 

2-45 

191 249 

2-70 

1.14 

373-6 

115 




3 58 

0.79 

495-1 

80 
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K KALIUM 


Solubility of 

Potassium 

Nitrate in Aqueous 

C'A R HON ATE AT 24.2®. 
IKrrnmnnamI Zitrk, ittoy l 

S(n 4 n‘ioNs 

OF Potassium 

Gms. per 1000 Gms. 

iims jn'r ioc!>o (Irm. UjO. 

Solid 

' KNO.. 

KjCO,. 

Fha«. KNOj. 

K-jl O4. 

Phw. 

376.8 

0 

KNOi 73 

6HH.I 

KNOi 

285 

130-3 

'* 3 *^«^ 

878.3 


161.7 

141.8 

348-4 

371-9 

'* 3t.t 

1112,2 

“ -flCiCO, 


1000gms, H2O containing t mol. KCI (loi.u gtm.) dm^ilvc 324.85 gma. KNOa 
at 25®. ^ Aftmitmu anrf Eyre, tmo-n.) 

Data for the system potasaium nitrate, iw^taanitiiu siilfate, water at 35® are 
given by Massink (1916, 1917). 


NO 


SOLUBIUTY OF PoTASSIOM NlT«Ari-: t^M At^f H Sol.l tii- PdtaSHIUM SuLFATE 

AND Vick Vkksa at Sk-vkhai- 1 *i mtkwatukks, 

i#2». 19 IH, Hitmitl, 


(im«. j»t‘r IW gm*. 
m \. »«»l. 


t". 

KXO-,. 

K,K<I, 


t 

KAO, 

7 S ... 

27 .(i4 

0.0 (I) 

h\ih 



P. 5... 

27 .'ii 

l.fl-K ij 

» 

*» ». , 

i.H-* 

p5... 

p(>.ot 

USHdJ) 

hi 

if., 


p5... 

25,91 

■l.oo(l) 

H 

Vi. , 

I *,lit 

p5. .. 

•> 1.57 

1 ) 

»» • K,,HIT 

u. . 

lt,i.7G 

... 


4.4.5tll) 

a 

Vi . . 


p»... 

i.| .:>p 


H,, WK 

fi .., 

n,«i 

‘i5... 

1 1 ,o1 

6.8t)( H) 

H 

9»». . 



, }jrr nm 
*»«it »«*l, 

KjHO, 

H . I -M I j 

H. HH H) 

<».«# c.M) 

I, 17 < M) 

b.iTI Ml 
t . 17 { M) 
**JVI t ll) 


Holltl Pbftsp. 
K*SOv 
» 

KNOj 

n 

s +K3SO1 
K18O4 
)» 

» f KNO, 


100 gms. Eoluticm itftutkaiiiHHtEiy satnratnl with nit rat® and sodium 

nitrate contain /|S.*iC> gitw. K -l- 37.^7 gms. K*i at tjo«, (Himiia, imi 


Datafor thequtrtarnary Mynlem K ' Na f Nt| SCV-l-ILO 

at s 5 o and at 90® arc given by Humid, 


SottJBXMTir OF Mixtures of PoTAssitrM Nitrate anii Potasshtm 
S utFiiATK IN Water. 

(EtthfZ. jiliy.dk. Ck. 4a . 1 * 3 * *©4.) 



Sp, Or. S»t. 


OfAms fwr lap 

Orjiws Wiirf. 

IS 

1.165 

24 

12 

KNO, 

s 

M K,Sf 7 . 

20 


3 t> 

.10 

II 

s 

S8 

2 S 

I .210 

.36 

12 

41 

s 

•S8 ■' 
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KALIUM 


POTASSIUM NITRATE 


Solubility of Potassium Kitpatr in Aqueous Solutions 
OP Potassium Sulfate and Vice Versa. 

(Herlng, 19?7.) 


d. of 

Oms. per 100 ijms. H«0 

Solid 

d. or 

Oms. per 100 gma. H^O 

sat. sol 



Phase sat. sol. 

/ »CNOj, 



Results at-3,32° (Eutec) 

Results at 

40° 

— 

10. 3 

4.7 Icf7-KN0,+K,ai^ 

1.287 

61.0 

$. 00 


Results at 

0° 


Results at 

$0^ 

— 

13.3 

0.0 

KNOj 

1.339 

83.3 

3.20 

— 

12.4 

3. $6 

" 

1.341 

82.5 

4.53 

— 

12.2 

4.9s 


1.301 

68.7 

4 . $4 

— 

11.0 

5.05 


1.203 

34 . 9 

7.9 

— 

6.4 

$.74 


1.171 

34.9 

9..3 

— 

0.0 

7.33 

H 

1.152 

18.0 

10.6 





1.104 

0.0 

16.$ 


Result at 

8.5" 








Results at 

7$® 

— 

18.1 

$.45 

KNO,+K' 8() 

1.467 

i$o.$ 

3. < ^ 


Result at 

17.5® 


1.433 

131.3 

3.7i 





1. 3H0 

10$.$ 

4 . $ ^ 

1.176 

22.7 

$.77 

KNO^-pK^.SC)^ 

1.33$ 

86.2 

$.18 




1.26B 

60, $ 

7.01 


Result at 

20® 


1.197 

39 . 1 

9.7$ 





1.148 

17.8 


1. 187 

3.0 

$.73 

KNO^^K^SO^ 

1.116 

0.0 

20.6 


Results at 

;^5® 


Results at 

100^ 

— 

37.3 

0.0 

KNO^ 

1 .$73 

242. 

2 .8$ 

1.205 

36 . 4 

4.67 

1. $66 

237. 3 

2.7$ 

1.210 

35.7 

$.86 


1.567 

237.4 

2.80 

1.199 

32.4 

6.06 

K,SO, 

1.497 

18.1.0 

3.49 

1. 170 

35.0 

6.78 

ft 

1.467 

162.3 

3.31 

1 . 144 

18.0 

7.78 


1.394 

120.6 

4.8$ 

1.115 

10.3 

9.09 


1.3$3 

101.0 

$ .60 

1.086 

— 

12.10 

" 

1. 229 

$0.4 

9.46 





1, 163 

2 $. 3 

l/».0 


Result at 

30° 


1. U9 

0.0 

74 .1 


iiolia 

Phase 




KNO, 


+ K\S() 


II 

M 


KNO 


KN(L^K,:;ri 

■ 


H 


$.53 


KNO^^Kj,SO^ 


1.23a 


43. u 




K KALIUM 


S 40 




POTASSIUM MITRATB 


Solubility of Potassium ^Jitrair ik Anurous Solutions 
OF Potassium Solfatf and Vick Vrrsa. 

M 8 «»cn®, IW.I 


The results are expressffi in terms of number of gram molecules of H 0 
required to dissolve lOO gm. mols. of salt or salt mixture of determined 
molecu1ar composition. 


Mol. KNOjj 
in dissoivoa 
sale mlxturt 


.)w. HOU. U) 
dlaaolvt lOC 
mla * aalt wlxtur® 


solla 

PJiaa# 


Hal. * 
tn utsaolvta 
aali MUturft 


Om, nou. H^a to 
aiaaolv* 100 g^a. 
mlB. aali «utur* 


Results at 0® 


Results at 25^ (con.I 


0 


K,S(1^ 

Ho 

250 

K.SO, 

20 

975 

n 

H5 

34 5 

♦ i 

40 

750 

» 

100 

270 

KW, 

60 

510 

ft 




64 

520 

" - KKO ^ 

Renalts at 

50® 


80 

610 

KNO, 




100 

760 

It 

0 

528 

K,sn, 





455 


Results at as® 



40 

170 

H 




60 

aHo 

*• 

0 

722 


Ho 

190 

tl 

30 

625 

t» ^ 

9« 

no 

•» 4 1 

40 

$20 

n 

100 

na 


60 

iHo 

tt 




Results are also given for the reciprocal salt p*iir KNC) *• (NH ) SO 5icfc 
K^SO^ ^ 2NH^N0s. . ® r 4 


EqUILIHRIUM in SySTRMS CJOMpnSitt or PoTASNIUH ANn SOOItlH 
Chloriokn, Hitratrs Am SubfATii, 


C/omplete experimental data, including densiisesi, in the form of tabular 
results and diagrams for these cimplex systems at lemperatures between 0® 
and 90® are given by Corner, and Krcwbach, tojo, ant! Oirnec, Knwbach and 
Spark, 1930* These authors have made use whenever necessary of the re¬ 
sults for the ternary systwns and luaiernary previously reported 

from their own lalmratory or by others, including Ch ret ten, 1929; Cbmec 
and Hering, 192 S- 7 # Coritec and Krrunbach, 1929; Heyerhoffer and Saunders, 
i 899 J l^'Ans, 1915 and BliSilale, 19 iH. 


KALIUM K 


841 

Solubility op Potassium Nitratb in Aqurous Solutions 
OP Magnesium Nitrate and Vice Versa. 

(Benrach and Benrath, l!5?9(a), 19SO; Benrath and Slchelachraldc, 19 S 1 ,) 


d. of 

CkBS. per 

100 jmA. 

aac. aol. 

aac. aol. 




KNO3' 


Results 

at 

0 ® 

1.079 

0.0 



11.7 

1.091 

2. 26 



11.5 

1.106 

5.45 



8.35 

1.146 

11.06 



6.48 

1.174 

17.5s 



4.29 

1.296 

27.29 



4.3s 

1.350 

33.42 



4.40 

1.3S9 

37.6 



3.36 

1.382 

38.45 



1.09 

1. 369 

38.58 



0.0 


Results 

at 

25 ^^ 

1.194 

0.0 



27.49 

1.202 

5 .98 



21.40 

1.221 

10.06 



17.84 

1.265 

18.73 



12.41 

1.320 

26.09 



10,18 

1.438 

37.2 



8.63 

1.462 

39.3 



7.67 

1.431 

40.49 



3.98 

1.394 

42.0 



0.0 


Results 

at 

So“ 

1.315 

0.0 



46.10 

1.318 

4 .44 



39.37 

1.316 

14.12 



28.36 

1.361 

26.18 



19.36 

1.455 

35.86 



15.45 

1.459 

37.03 



15.40 

1.505 

40.47 



15.02 

1.462 

42.50 



8.32 

1.416 

45*44 



0.0 


Results 

at 

75 " 

1.470 

0.0 



60.53 

1.445 

3.78 



54.17 

1.432 

13.52 



40.68 

1.426 

23.30 



30.76 

1.510 

34.07 



24.04 

1.510 

40.41 



22.30 

1.645 

44.58 



22.00 

1.599 

45.69 



16.96 

1.537 

48.01 



10.1$ 

1.461 

51.00 



0.0 


Results 

at 

99.5" 

1.529 

0.0 



70.8 

1.532 

12.14 



54.52 

1.555 

23.19 



42.90 

1.672 

37.93 



32.05 

1.690 

38.46 



30.93 

Results are 

also given 

for 

the rcciproc 


solid 

Phase 


KNO, 


" Mg(N0 ) .6HgO 

Mg(NO^)2.6H 0 


KNO, 


MRN 03 . 6 Hg 0 


KNO, 


KNO, 


” ♦ Mg(NO ) .6H/) 

Mg (NO,) ^. 611^0 


MgSO, Mg(N03)^ 


KNO, 


’* Mg(NOj^);p.6HfO 


KNO, 


salt pair 4- 


NO 



KALIUM 


Solubility of Potassium NirRATi ih Aqueous Solutions 

OF kiHOtilA AX 0 ®. 

(CAiyer, Bitier ana aci»ia» mt.) 

The authors present their results in the form of rliafjramH hut do 
not give their experinental deteminations. The following approximate 
values have been estimated from the published di.i|jr.im. 


Oaa. p«r 100 

fttu tol. 

5 oua 

Oaa. 

too mi . Ml. 

Solid 

^ NHj, 

KNO^ ^ 

Phaat 



P’lrast 

0.0 

12.0 

KNO, 

60 

8.5 

KNO, 

10.0 

8.0 

H 

70 

10.5 

M 

20.0 

«;,o 

H 

Ho 

13.0 

W 

30.0 

3.5 

tl 

m 

1 3-5 

IK 

uo.o 

5.0 

H 

00 

13.0 

f» 

50.0 

7.0 


100 

9. 5 

« 


Solubility of Potassium Hitsatf in Liquid Ahhonia- 


a. of Own. KNOs ptr 100 
set. sol. 


Autnorli^ 


0.0 — 
0.1 0.69s 

3S.0 — 


Q.S 3 10,S2 

9.7 10*7U 

9.42 10.4 


(Linhard .tnd Steph^m, 1911, i 91 «i.i 
(Schailenstein and Monossohn, 19*12.) 
(Hunt, 


The System Ammomium NrriiAtE I^orASHiuM Xrru\rK Water 

(AUittQ liU.t ‘ 


Saturation was obtained by constantanl rotation in a thermostat. The salts 
form two series of solid solutions with n gap. 


CuK. pi'r »(H) 

, HA!. Mil. 


Tn(Q. 

r>7,70 

0 . 0 

G; 1 . (‘)3 

•1.71 

61.41 

7,'di 

Si)-93 

H.Ga 

.'JI.Ho 

i 3 .(p 


H«»UU Ptuw, 

Lmi |M'r H«»«»»’» »».»l •‘lU 

Ml, NO, KNO, 

NtiUil 

Solid solulioni of 

1 s. 5 <» 

01.16 

l6.6p 

ih.po 

KNOj 4 .NHiNOj 

» 

NMiNOj saturated 

19 * 1> 

* 9*^7 ; 

I Solid iolulions of 

with KNOs 

V ’>. "d't 

■M.:w ' 

' KNO;i Maturated 


1.1.4H 


1 with NH4NO3 


Similar, but apparently let acouratt results, determined at the ordinary tempe¬ 
rature, aro given by Caillart, 191S. 


Very complete data for the ccTwplex %y%im KNO ♦ Nfl HO., ♦ tf^O, in which 
several modifications of the mix crynials I sol id Hotuuo««) of the two 
salts are formed, are given by Janecke, losH, mmI very much more complete 
results by Jitnecke, liamacher and Rahlfs, 10^2. The-^e awthorM maile more 
than 300 solubility determinations, includini •malynefi of Iwnh the haiu- 
rated soluiionA .wd scd. id phases. The re^tilts are pre^ientfd in the form 
of tables of experimental determinations and diagr^ims which show the 
limits of composition and fields of exisiance of each of the several 
modifications of the mix crystals as well as the ct^rresponding composi¬ 
tions of the saturated solution?i at temperatures between and 4150®, 

Data for the mix crystals, solutions and melts in the Syntm (K,K 1 I^), 
(Cl,K 0 g) are given by Jlnecke, 1938,1 
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Solubility of Ammonium and Potassium Nitrates and Sulfates 
IN Water at 25®. (Osaka and Inouvc*, 1925.) 

Mixtures of the salts in roughly calculated proportions were rotated in a thermos la I 
for several days, and both the saturated solutions and the solid phases were ana¬ 
lyzed, There are hvii series of solid solutions present as solid phases. These are 
1. (NH„ K),SOv; 2 . (NII4, K),(N0,)2a; 3 . (Nil.,, K h(NOni‘i; 

4 . (NH„ K)20.5SO.,<)..')(NOn)2; 5 . (Nil,, K),o.4 SO,o.(>(N(),).,. 

Complete tables sliowing the composition of the liquid and solid phases for each 
of the live scries of solid solutions are giycn. The results are presented in gram 
percentages, and in rnolal proportion according to the formula 
room H2 0.a;K2.( 100 — a?) S04..( 100— 


Solubility op Mixtures op Potassium Nitrate and Sodium 
Chloride in Water. 

(Etard — Ann. chim. 3, 283, *94; the older determinations of RQdorff, Karsten, Mulder, etc, 

agree well with those of Etard.) 


f. 

Gms. per xoo Gms. 
Solution. 

t®. 

Gms. per too Gms. 
Solution. 

t®. 

Gms. per xoo Gras. 
Solutj<m. 


kNOj. 

NaCl. 


KNO,. 

NaCl.' 


KNO,. 

NaCr. 

0 

13 

24 

40 

30-5 

19 

120 

73 

8.0 

10 

16 

23 

SO 

36 

17 

140 

77 

7.0 

20 

20 

22 

60 

42-5 

IS 

160 

79-5 

6.0 

25 

23 

21.S 

80 

SS 

12 

170 

80.5 

S-S 

30 

25 

20.5 

100 

67 

95 





NO 


100 gmsi HtO, simultaneously sat. with potassium nitrate and sodium chlo¬ 
ride, contain 41.14 gms. KNO, +38.53 gms. NaCl at 25° and 168.8 gms. KNO. 
+ 39-8i gms. NaCl at 80°. (ScKh, 1898.) 

Solubility of Potassium Nitrate in Aqueous Solutions of Sodium 
Chloride and Vice Versa. (Le»th«r »nd Muketji, igij.) 

Results at 20”. Results at 30*. 


Sp. Gr. 

Gms. per xoo Gms. HjO. 

Solid 

Sp. Gr. 

Gms. iKr 100 Gxns. H, 0 , 

Solid 

Sat. Sol. 

KNO,. 

NaU. ' 

Phase. 

Imt. Sol. 

KNO,. 

NaCl. ‘ 

Phase. 

1.167 

31 • 49 ' 

0 

KNO, 

1.261 

46.48 

9.82 

KNO, 

1.220 

33*41 

9*94 


1.302 

47.08 

20. 18 

44 

1.267 

34.93 

19*44 


1.343 

47*24 

29.86 

44 

1.311 

36.41 

29.46 


1.372 

49*24 

38.72 

“ +Naa 

1*344 

37.30 

37*73 

“ . 4 “NaCl 

1.342 

38.36. 

38-SS 

Naa 

1*330 

31*41 

37*57 

NaCl 

1.298 

25*32 

38-23 

44 

1.283 

19.56 

37*51 


1,258 

12.15 

37-38 

44 

1*243 

9.76 

36.73 

a 

1.202 


36-30 

44 


Results at 40®. 



Results at 91®. 


1.288 

64.74 

0 

KNO, 

1.552 

202.8 

0 

KNO, 

1.320 

64.66 

11.32 


1 . 573 

204. 2 

12.Si 

•4 


64.0s 

23.41 

** 

1.601 

208.1 

28.45 


1.396 

64.13 

35.08 

u 

1-645 

213.3 

37. Q2 


1.411 

64.77 

33.79 

4 -NaCl 

1.660 

218.8 

39.08 

“ +Naa 

1.376 

52-81 

39.51 

NaCl 

1.607 

175.8 

40.87 

NaCl 

1-323 

34-98 

38.98 

1# 

1.517 

126.9 

44.33 

u 

1.267 

17-33 

37.74 

H 

1.37H 

57.53 

42,90 

4 < 

At the 

higher temperatures, results for 

NaNOi in certain solutions are reported. 
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Solubility of Potassium Nitrate in Aqueous Solutions of Sodium 
Nitrate and Vice Versa. <i.cathcr and Mukcrji, X913.) 


Results at 

30 ^ 

Results at , 

40 ^ 


Results at 91 

0 

Sp. Or. 

Gms i>cr 

H, 

100 Gms. 
,0. 

Sp. Or. 
Sat. Sol. . 

Gms. jK'r too Gms. 

np. 

Sp. Gr. 
^t. ^1. 

Grm. i>ei 
H, 

• 100 Gms. 

rP. 

^>olid Phase 
in 

Sat. Sol. 

KNO3. 

NaNO^.' 


KNOa- 

NaNOa. 

KNOa. 

NuNOa.‘ 

Each Case. 

1-317 

45-73 

25.90 

i-3S8 

63.21 

23.^5 

1.615 

200.8 

43.4 

KNO, 

1.403 

47-25 

52-53 

1.428 

63.86 

49.79 

1.674 

207.2 

92.90 


1.472 

50-93 

79.27 

I-SOS 

66.44 

79.46 

1.751 

229.5 

156.2 

« 

1-544 

54.34 

103-3 

1-570 

74.06 

1X6.2 

I. 7 QO 

251.8 

206.5 

“ 4 -NaNO, 

1.520 

47.67 

103.1 

I-S 73 

68.72 

116.7 

r.774 

211.7 

200 

NaNO, 

1.481 

30.25 

101,6 

1.526 

43.92 

112.2 

i.6q5 

128.5 

x86 

*• 

1.451 

14.30 

99.10 

1.476 

20.33 

lOQ.O 

i.6io 

55-75 

173.1 


1.406 

0 

95.90 

1.421 

0 

105.2 

1.521 

0 

160,8 

U 

Results at 20' 

® are also 

1 given. 








Solubility of Potassium Nitrate in Aqueous Solutions of Sodium 
Nitrate' and vice versa at 20*^. 

(Camclly and Thomson — J. Ch. Soc. 53* 78a, *88; Nicnl— Fhil. Mug. 31, 360, *01.) 


KNO, in Aq. NaNO, 

Solutions. 

NaNO, in 

Aq. KNO3 Solutions. 


Grams per 100 

1 Grama HfO. 

Gramn p<*r 

Crnm« HaO, 


RaNOs. 

KNOs' 

KNOi. 

Nu N (>|. 


0 

31.6 

0 

88 


10 

30-5 

10 

90 


20 

31.0 

20 

92 


40 

33 0 

2$ 

93 


60 

3 S-S 

30 

94 


80 

41 -0 

3 S 

96 

Solubility of Potassium Nitrate 

IN Aqueous Solutions of Sodium 


Nitrate and Vice Versa at io® and at 24,2®. 



tKrenmnn ami /.itek, 1909 ) 


t". 

Gms. per looo Gms. H| 0 . 
KNO3. NaNOg. ^ 

Solid Phase. 

(*mH tx-r ifKioGm-i HjO. 

‘ ■ tnu;: '• N.Nci.. '• 

10 

208.9 0 

ENQ, 

24 2 422 

KNO, 

10 

301.9 848.3 

+N 4 N 0 a 

24 2 437 

wig “ +NaN 0 , 

10 

0 80s 

NaNO, 

24 2 123 

6 910.6 NtNQ, 

24.2 

377.3 0 

KNO, 

24.2 0 

9*3 

24.2 

390 346.7 

II 




Solubility op Mixturis op Potassium Nitrati, Sooium C«lo«i»e 
AMD Sodium Nitrati im Watrr- 
(Comtc and KrcMtha^* 19P9«) 



d. or 

(hia. 

ptr log^ fas. 



Solid 



sat. sol. 

' wo. 

Maci 



Phaas 


0 

1.384 

16.4 

28.4 

39.6 

KMO, 

4 HaCl 4 . 

NaNO 

S 


19.7 

27*4 

44.4 

If ^ 

n 

It 

20 

•— 

34.0 

24.3 

58.6 

w 

« 

« 

25 

K 475 

40.3 

23. S 

64.3 

M 

*♦ 

H 

40 

— 

66.7 

20,8 

82.7 

M 

« 

tl 

SO 

1*585 

90.3 

19.3 

96*9 

n 

n 

H 

60 

— 

119.7 

18.3 

114 . 1 


» 

n 

75 

1.695 

176.0 

17.5 

145.0 

w 


n 

80 

—• 

200.5 

17.6 

isBa 

» 

« 

M 

87.5 

1.750 

241.5 

18.0 

179 .S 

*» 

fi 

t* 



.»»» A 

R JC 

» _ _ £ 

n 

» 

M 
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Solubility op Potassium Nitrat* in Aqueous Solutions 
OP Sodium Nitrate and Vice Versa. 

(Cornec and Kronbach, 19 :^,) 


d. of 

ana. par 100 jna. aau 

aol. Solid 

d. of 

Oms. par 100 

gna. aac. 

aat. aoi. 

' NaNOj 


^ Phaac aat.. aul. 


ICRfO^ 


Results 

at 0® 



Results at 

75® 


0.0 

11.7 

KNO, 

1.462 

0.0 

60.4 

1.422 

39.0 

10.4 

» i NaNO, 

1.S45 

18.7 

47.7 

1.352 

42.3 

0.0 

NaNOj 

1.63s 

31.3 

41.5 





1.700 

38.3 

39.1 


Results 

at 25® 


1.644 

42.4 

30.9 





i.$6B 

49.0 

18.0 

1.189 

0.0 

27.7 

KNO, 

1.469 

<8.7 

0.0 

1.512 

40. 3 

19.1 

” ; NaNO, 




1.391 

M7.9 

0.0 

NaNOj 


Results at 

0 

00 


Results 

at 50® 


— 

0.0 

66.2 





1.746 

37.3 

43.9 

1.332 

0.0 

46*2 

KNO, 

— 

61.2 

0.0 

1.434 

19.1 

35.9 





1.529 

31.7 

31.3 



Results at 

100® 

1.602 

39.8 

28.9 

” + NaNO, 

[ 



1.557 

43.3 

21.6 

NaNO, 

1.569 

0.0 

70.9 

1.502 

47.6 

12.3 

II ^ 

1.658 

i 8.7 

57.7 

1.427 

53-2 

0.0 

II 

1.744 

29.7 

51.4 





1.793 

36.7 

48.1 


Results 

at 62.5® 


1.744 

41.1 

40.0 





1.647 

49.5 

25.3 

— 

0.0 

53.8 

KNO, 

1.507 

63.7 

0.0 

1.648 

38.7 

34.3 

" + NaNO, 




— 

56.4 

0.0 

NaNO, 





Solid 

Phaat 


’• NaNO^ 
NaNO, 


KNO. 


NaNO, 


NaMO, 


KNO, 


" + NaNO 
NaNO, 


These authors also give results showing the effect of increasiug 
amounts of sodium chloride upon the solubility of mixtures of potassium 
nitrate and sodium nitrate. They also give results for the quaternary 
systems composed of the chlorides, nitrates and sulfates of potassium 
and sodium at various temperatures. 

SouJBinTY OF Potassium Nitratr in Aqubohs Solutions 
OF Sodium Nitratb and Vicb Vbrsa. 

(SAalOMaKy and B&clngar, 19S5p 1977.) 


d. of 

(ina. par 100 aat. aol. Solid 

d.of 

Qns. par 100 una. aat. aol 

. aoiui 

aat. aol. 

^ NaNO, 


' Phaaa 

sat. aol. 

^ MaNO^ 

iwo, ^ Pnast 

1. 

Results at 

0" 



Results at 

40*^ 


1.085 

0.0 

12 . 13 

KNO, 

1.250 

0.0 

39.00 

KNO, 

1.424 

39.23 

10.53 

" ^ NaNO, 

5 — 

39.70 

24.60 

" +N4NO, 

I. 3 n 8 

42.77 

0.0 

NaNO, 

1.441 

51.20 

0.0 

NaNO, ■ 


Results at 

20 ® 



Results at 

60® 


1.162 

0.0 

24. 13 

KNO, 

1*343 

0.0 

52.0 

KNO, 

1.494 

42.03 

17.13 

” ^ NaNO. 

5 —- 

38.13 

33.05 

" ;-N 4 No, 

— 

40.38 

16,41 

II M 

1.467 

55*50 

0.0 

NaNO, 

1.4 06 

46.27 

0,0 

NdNO, 






Results are also given for the quariernary mixtures in the system com¬ 
posed of KNO NaNO. AUNO,) H O at temperatures between 0® and 60®. 
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SOLUBILITY OK MlXTlIRBS OF POTASSIUM AMD SODIUM NlTRATBS IN 

Aqueous Solutions op Nitric Acid at 2«> • 

(Nl»u)iaj«w. lOPO.) 


Ons. per 

100 0 ^ 8 . 

gac. SOI. 


^ HNO3 

ICNO3 

NSNO^ 

1 

0 

19.7 

40.2$ 

KNOj, 

$.20 

17.68 

35.26 

H ' 

10.66 

16.04 

30.01 


16.17 

15.74 

23.64 


21. i8 

16.06 

19 .24 


32.6s 

16.70 

11.30 



soiia 

Pha«« 


0ns. {K«r too ssc. sol. 


aoiia 

Puss* 


i6.7«i 7k is KNO 2 HNO 4 NaNO 
ua.fii u.C« S.7S ■" 

* 54 . ou ()*%2 4 k 10 ” " 

58.62 1.48 ^.82 

62. S 9 3 * 3 '''- " " 


solubility of Hixturis of I>otassium and Sodium Nitratbs in 

AQUBOUr^UITIONS OF POTASSIUM HYDROXID* AND OF SODIUM IlYDROYID* AT 25“ 


<10 


Results for Aq. KOH 


soiia 

FtlASt 


Kfsuits for Aq. NaOH 


Chia. per 

100 8 «s. set. * 0 ^. 

'KOH 

KNOjn 

NSNO.^' 

0.0 

19. n 

40.25 

1.19 

15.65 

41.57 

2.84 

10.48 

43.00 

4.58 

6.86 

43.23 

7.3s 

3.12 

42 . 48 

10.54 

0.0 

4O.4O 


NdNO. 


EquiuBRum m the 


tms. p«r 

too set. sul. 


Solid 


KNOj, 

NaNO^'^ 


Phase 

1. 17 

16.60 

1 H ,70 

KNO 

^ NaNOj^ 

4.33 

1 I.S4 

35.75 

« 

" 

7.04 

11.46 

12.68 

M 

H 

8.20 

10* 56 

31*63 

It 

M 

14.75 

6.47 

23.67 

H 

•1 

28 .53 

3. 34 

10.29 

'* 

1 

31.87 

3.29 

7.64 

r* 

II 

40.4 3 

5.20 

3. 14 

tf 

n 

TBATE, FoTAllilllM NiTItATK 

AND Water. 

1 lR'i 3 . } 





Results 

at 

Results 

at 

HeMills 

Ill 


Gws. p<H 
lat. 

KNoir^ 

■ lOO fm«. 
iol. 

t»m«. pfr 
tat, 

ooT” 

tJH» gm% 
s«l 

IMmNIHi, 

prr 

m 

ENoT" 

' im» 

l»ir<NO,,i, 

0.0 

37.17 

0,0 

44.79 

<1.0 

3 ' 

».<»3 

•3.7 5 

37.37 

5.90 

44.44 

3.79 

3’ 

i ,44 

4.90 

37.95 

11.2(1 

44.73 


19 * 9 ^ 

8.42 

39.27 

16.16 

44 .fi« 

3 ft. IJK 

44 . 3 

1 4 .73 

40.86 

19.38 

44. IK 

"* 




- 

77-47 

43.43 




«. 


3 <».<)K 

43 .«'> 




24.67 

4 i 93 

33 .14 

4.,. 14 




24.92 

4<>.99 

tn.ij 

ii.it 

61 . ^ 1 

* 


25.93 

■aS.oA 

37 .<>9 

. 47 

71 .t»o 

i 

» . ♦» 

26.93 

9 .'4 

41.77 

1 A.t >3 

— 



27.03 

i 5 .i 4 

iS.Ai 

o.m» 




ay.Sg 

0.0 







.H«»Ud PhRMi 
.<1 ««ch u*mp. 

vhmh)t 


. . KNO3 
KMh 
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Solubility ok Potassium Nitratb im Aqueous Solutions 
OF Lead Nitrate and Vice Versa at 0°. 

(Ehr«t, 193R.) 


Qtois. per 

i 0 

sat. sol 

Solid 

Qaa. per 100 

0ia. sat. sol. 

Solid 

' KNOjj 


PbfNOj)^ 

Phase 

/ 



Phase 

12. 24 


0.0 

KNO, 

14.20 

37.37 

Pb(NO^)g 

13>^7 


22.95 



8.95 

32.94 

« 

14.33 


26.05 

" 


4. 1$ 

29*63 


14.80 


36.27 

II 


0.0 

26 .66 

II 

14.86 


37. 14 

" + PbiNO,), 





Solubility of Potassium Nitrate in 

Aqueous Solutions of Strontium 



Nitrate and Vice Versa at 20® and at 40°. 





(Findlay. Morgan and Morris, 19x4.) 




Gms. per 100 Gms. 



Gms. i>cr 

too Gms. 


t*. 

Sat. Sol. 

Solid Phase. 

t\ 

Sat. Sol. 

Solid Phase. 


KNOj. 

JarCNOa)!. 



KNO,. 

SrCNO,),. ' 


20 

22.90 

5-49 

KNO, 

20 

12.65 

41.12 

Sr(N 0 ,)a. 4 H !,0 

20 

21.70 

917 

« 

20 

10 

40.70 

<4 

20 

21,01 

17.10 


40 

30.26 

23.70 KNO, 

20 

19.60 

31.24 

« 

40 

26.90 

38.52 

‘ +-Sr(N 0 ,),. 4 H ,0 

20 

19.49 

34.91 

4* 

40 

22.50 

40.22 

Sr(NO,)si.4HaO 

20 

19.69 

39.56 

+Sr(N03),.4H20 

40 

11.19 

44.19 


20 

17.56 

40.37 

Sr(N0a),.4H30 

40 

0 

47.7 



1000 gnis. H2O, simultaneously siiturated with both salts, contain 552 gms. 
KNOj 4 “ 1074 gms. Sr(N03)2 at 25®. (LeBlaac and Noyes, xS^o.) 


Solubility op Mixed Crystals op Potassium Nitrate and Tiiai/ 
LiUM Nitrate in Water at 25^ 

(Pock.) 


Grams per liter. 

Mg. Mols. per Liter. 

Mol. per cent 
TTNOa 

Sp. Gr. 
cd 

Mol. per cent 
TiNOt 

TlNOs. 

KNO.. 

TINO3. 

KNO,. 

in Solution. 

Solutions. 

in Solid Phase. 

0.00 

351 0 

0.0 

3468.2 

0.00 

1.2632 

0.00 

2*37 

329.0 

8.9 

3251-5 

0-43 

I.I903 

0.08 

6 .IS 

332 -4 

23.1 

3285.1 

0.70 

1.1956 

0 

6 

17.64 

333-7 

66.3 

3298. I 

1.97 

1.2050 

0 -S 7 

49 - 7 ^ 

333.3 

186.9 

3294.4 

5-37 

I .2196 

1.78 

63.60 

321 -0 

239-0 

3172.4 

7.01 

1.2436 

2.19 

86.18 

330.5 

323.8 

3265.8 

9.0a 

I.2617 

2.77 

123.8 

428.3 

465.2 

4232.6 

9.90 

1.2950 

f 6.00 

1 27.04 

IOI.3 

245-1 

380.6 

2423.3 

13-58 

I.2050 

93-33 

II6.I 

0.0 

463.1 

0.0 

100 .00 

I .0964 

100.00 


Solubility or Potassium Nitrate in Aqueous Solutions 


or Uranyl 

Oms. per 100 ips. 
sat. aoj^utlon 

Nitrate and 

(Colani. 

Solid 

Phase 

Vice Versa at 25®* 
lore.) 

OkBS. per 100 gns. 

sat. sola ti on 

_ . y \ _ 

solid 

Phase 


KNOj^ • 


KHO^ 

0.0 

27 .44 

KNO^ 

48.65 

10.36 

KNO^ 

3.16 

23. 1$ 

If 

53.88 

10.40 

6.46 

21.23 

M 

53*90 

9.51 

9.71 

19.94 

n 

54*21 

5*30 

w 

25.80 

12.74 

n 

54*68 

3*36 

« 

40.60 

11. 11 

» 

$6.08 

0.0 
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Solubility op Potassium Nitrate in Aqueous Solutions 
OP Methyl Alcohol at 25°- 

(AKerlof and TurcA. 193 @.) 


Wt. $ CHgOH Oa. Mol a. KNOjj 

In Aq. Sol von t per lOOO Sol von t 


Wt, « Gteu Molo. knOjj 

in Aq- Solvent per looo tpa. Solvent 


0 . 

00 

3.774 


,98 

3.046 

9. 

,45 

2.503 

21 . 

.04 

1.522 

40. 

,30 

0.7130 


59.94 

0.3135 

70.05 

0.1898 

78.46 

0. 1123 

89.45 

0.0607 


100 gms. Aq. 50 wt. % Ethyl Alcohol (C^BgOHl di.ssolve 3.7 gms. KNO, 
at 20®. IWright, 1926.I 


Solubility of Potassium Nitrate in Aqueous Alcohol Solutions 

(Gcrardin — Ann. chim. phys.U] 5# 

Grama KNOa per loo Grams Aqueous Alcohol ol Sp. Gr.: 



0.9904 

0.9843 

0.9703 

0.9736 

^S 7 X 

0.939 

0JR967 

0JS439 





““lO.t 


•**40 


■“90 


m .%. 


'Wt.%. 

Wt.%, 

Wt.%. 

Wt.%. 

Wt.%. 

Wt.%. 

10 

17 

13 

10 

7 

4-S 

3 

I 

0.2 

18 

22.5 

18.S 

I4-S 

10 

6.2 

4-5 

1.6 

0'3 

20 

24 

20 

16 

II 

7.0 

S 

2 

0*3 

25 

29 

24-5 

20 

I3-S 

9.0 

<^•5 

2-5 

0.4 

30 

36 

30 

25 

17 


8 

3-0 

O'S 

40 

52 

43 

3 ^ 

27 

16.5 

IX 

4 

0.0 

SO 

72 

61 

50 

3^ 

23.0 

16 

6 

0 7 

60 

93 

79 

69 

52 

31 0 

21 

8 

1*1 


Solubility op Potassium Nitratb in Aqueous Alcohol at i8 ® 

(liodli-ntler ~~ Z. physik. Ch. % 310, V*-) 


5p. Gr. of 

Gma. per 100 cc. S<»luti<»«. 

Su. Gr. id 
Stdutum. 

Onw. iH*r 

loq cr. Solution. 

Solution. 

CaHiOH. 

HaO. 

KNt),. 

t'jlUCH. 

llaC. 

RNO 3 . 

I.1480 

... 

89.80 

25.0 

I.0120 

23-33 

69.81 

8.06 

1.1085 

3*30 

87.44 

20.11 

0-9935 

28.11 

64.74 

6.50 

I.1010 

5.24 

86.26 

18.60 

0-9585 

37-53 

54-21 

4.II 

I-0805 

8.69 

83-18 

16.18 

0.9450 

42.98 

48.15 

3-37 

I -0755 

9.06 

83.10 

15-39 

0.9050 

51 '23 

27.32 

1.9S 

1-0655 

14.08 

77-93 

I 4 'S 4 

0.8722 

61.65 

24.74 

0.83 

I.0490 

I -0375 

16.27 

19-97 

76.36 

72-93 

12.27 

10.8 

0-8375 

69. Oo 

13-95 

0.20 


Solubility of Potassium Nitrate in Dilute Kthvl Alcohol at 25®. 

(Armstrong and Eyre, 191© n.) 


Wt.% 

C3>Hj|0H in 
solvent. 

Gmi. KNG, 

jMjf 100 Gma. 
Sat. St^lutbn. 

0 

27.77 

1.14 

26.69 
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Solubility of Potassium Nitrate in Aqueous Alcohol and in Aqueous 

Acetone. 

(Batnrick, 1896.) 



In Aqueous Alcohol. 


In Aqueous Acetone at 40^ 

Wt. Per cent 

Gms. KNOj per 100 Gms. Aq. Alcohol. 

Wt, Per cent 

Gms. KNOa 
per xoo Gms. 
Solvent. 

Alcohol. 

At 30®, 

At 40*. 

Acetone. 

0 

45-6 

< 54 -S 

0 

64-3 

8.25 

32.3 

47-1 


Si -3 

1,7 

22,4 

33-3 

16,8 

38.9 

25-7 

IS-I 

24.1 

25.2 

22.8 

35 

II. 4 (34.4°) 

16.7 

34.3 

24.7 

44.9 

7 

II. 6 (44®) 

44.1 

17 

54.3 

4.5 

7-2 (S 5 *) 

53-9 

II.9 

6S 

2.7 

4-4 

64.8 

7.2 

75-<5 

1-3 

a (76.3°) 

76 

3 

38 

0,4 

0.6 (88.5°) 

87.6 

0.7 


100 gms. H2O saturated with sugar and KNOs dissolve 224.7 gms. sugar + 
41.9 gms. KNO3, or 100 gms. of the saturated solution contain 61.36 gms. sugar 
+ 11.45 gms. KNOs at 31.25°. (KiJhkr, 1897.) 


Solubility of Potassium Nitrate in Aqueous 5 k>LUTiONs of Methyl 
Alcohol, Ethyl Alcohol and Mixtures of the Two at 30°. 
(Schr«inemaker8, x9o8--o9.) 

In Aq. CHjOH. In Aq. CjH^OH. In Aq. (CHsOH ).* 

Gms. per loo Gms. Sat. Sol. Gms. p«r too Gms. Sat. Sol. Gms. jytr xoo Gms. .Sat. Sol. 


CHjOH. 

KNO,. 


KNO,. 

(CH,OH+C,H->OH) 

KNOa. 

0 

313 

10.1 

20,7 

0 

3?-3 

7.8 

233 

23.8 

12 . I 

12.7 

18.9 

173 

16.3 

32,2 

9 

29.2 

12 .S 

27.8 

II .2 

43-1 

6.1 

41 

6.7 

38.4 

7«7 

56.9 

3-3 

47,8 

S.I 

57 

3.8 

76.8 

0.88 

56.4 

35 

98.58 

0.43 

92.3 

0.1$ 

74.8 

1.2 


* The mixture contained sx*7% CH|OH and 48.3% CaH»OH. 


100 gms. trichlorethylene dissolve O.OI gm. KNOa at 15°. (Wester and Bmini, 1914.) 
100 cc. anhydrous hydrazine dissolve 14 gms. KNOj at room temp. 

(Wdth and Hrmleraon, 19*5.) 

100 gms. aq. 40 weight % CaH&OH, simultaneously saturated with the two 
salts, dissolve 13.74 gms. KNOa + 15.78 gms. NaCl at 25°. 189S.) 


Solubility of Potassium Nitratr ik Glacial Acitic Acid Solutions 
OF Ammonium Chloridb and of Ammonium Nitratr at 35^. 

(Sfward ana Humbltt, 19 »F.) 


JSUltS 

for CHjjCXIOff 

^ NK^Cl 

Results 

for GH^^CXX)H 

NH^NOj 

0 «s 

. per 11 ter 

SOllU 

(Me. 

per ^11 ur 

Solia 

NH^Cl 

KNO 3 ' 

Phaet 


KNO 3 ’ 

PhMti 

0.097 

2 . 122 

KNO, 

0.00 

1.848 

KNO, 

0. 195 

2.218 

II 

0.S92 

1.919 

H ^ 

o.qos 

2.464 

If 

3.035 

1.982 

n 

0.653 

2.829 

It 
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NO 


Solubility or F^tassiiih Nitratk im Aqubous Sohitioks 

OF (fRITHAH AT 
(psuuch. nm, nm,) 


fta. Mol$, ptr 1000 ps. H|*0 
r-ifRis; -fT^SKRyn;-'^'' 

Soli a 

pnM« 

On. HOla. 

par #■«. H^o 

Solid 

Phasf 

3.772 0.0 

3.372 1.1225 

KKD^ 

1.911 

1*592 

»1*?5 

37.76 

KNO 


Reciprocal Soluhility or Potasiiun Kitrate an» Urea 
Diterhineo »y the FRiRa!j>#«-F\>iNT Mitmoii. 

IREt,) 



Ons. 

lOtO^ par 

Solta 

,0 


Oas. Km par 

Solid 


100 0 aa. Hixcura 

maaa 

l> 


toe p»a. Hixuire PHta 

151.6 


36.90 

Km^ 

no. 1 


24.6 

KNf), 

136.1 


32.64 

« 

109.5 

Iktrc. 

24.59 

" nh,oonh 

139.8 


31.09 

H 

110.9 


J\ .79 

NH awii, ' 

i 29 .Otr.pt. 

— 


115.6 


I 4 .75 


124.9 


39.61 

M 

I3t«3 


B.93 

H 

120.1 


27.79 

W 

I2B.9 


J .52 

n 





*32.3 

m* pc. 

0.0 



ir. pt. is ihe point of transition of rhiwtAohodr^l Km^ into rhombic 


Fusion-point data havt? U^t^rmintd for th^ foUov^irH; mixtures: 


KNQ,: 


n 

ri 


»• 4 . 


rt i. 


n ^ 


f* ♦ 

w 4. 


LINO, 
ICOH ^ 
mm 


NaNO, 

NaNO^ 


Pb{K03), 


” * PbMO, 

♦ pIJ 

RbNO^ 

SriHO^I 
TlRr 

nm, 




$' r 


(Corvetb, iBoB; Harkins md Hark. 1915.} 
iRrtortillr Ac ion.» 

(Ptman .ind Smmi^rn, toaiJ J^ineckr, 193SJ 
(C»lai 4 S| Lripbotim and Hadifin* lotj* 
tKigali and Kamyschan* 19^3*1 
iCarvettU tioH; HUsink* 1900: OuartamlU, 
Briscoo iii»l Hadgin, tO.'iU Gla'4*i, L#il»our« and 
Hadgln, loia* toil.* 

iLaytK^iifii and Hatlfin, ioya.i 
CHarkins and Clarke 191$. I 
IFrtewan, Lay bourn and Hadgin, to 
l^schin and Ri<k>icic, 191T.I 
tttat^kins and Clark, 191$, i 
iRosikowski, 1959,> 
fVan Byk, iBoo, JW.I 


1920; 


POTASSX 0 H OEIOE K^O 

The fusion-points of «ixitire.i of IC^O ♦ art* gsv^fi by ctaimrrl, 1928. 
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POTASSIUM HYDROXIDK KOH. 


Solubility in Water. 

(Pickering, 1893; at xs®, Ferchland, 1902.) 


Gms. KOH per 



100 

Water. 

Gms. 

Solution. 

Solid Phase. 

2.2 

3-7 

3-6 

Ice 

20.7 

22.5 

18.4 


65.2 

445 

30.8 


36.2 

36.2 

26.6 

K 0 H, 4 H ,0 

32-7 

77.94 43 •« 


33 

80 

44-4 

K 0 H. 4 H, 0 +K 0 H. 2 H ,0 

23.2 

85 

45-9 

KOH.aHjO 

0 

97 

49.2 

** 

10 

103 

50-7 

** 


Gms. KOH per 


t*. 

roo 

Water. 

Gms. 

Solution. 

Solid Phase. 

IS 

107 

51-7 

KOH.2HtO 

20 

II 2 

52.8 


30 

126 

55-76 

H 

32-5 

13s 

57-44 

KOH.aHaOf 

50 

140 

58-33 

KOH.HaO 

100 

178 

64.03 

KOH.HaO 

125 

213 

68.06 


143 

3 II -7 

75-73 

H 


Sp. Gr. of sat. solution at 15® = 1 . 5355 - 

100 gms. sat. solution in HaO contain 50.48 gms. KOH at 15®. 

(de Forcrand. 1909.) 

100 gms. sat. solution in HjO contain 53.1 gms. KOH at 15°. 

(Greenish and Smith, X90X.) 


1000 gms. dissolve 21.2 gm. raols. KOH at 25®. 

(Aaerluf anu Short, 1937.) 


Solubility of Potassium Hydroxidb in Watkr. 

(Holal, 10:^.) 


Q 

a«s. KOH per 

Solid 

-0 

OMs. KOH par 

Solid 

t” 

100 Bnis. sat. sol. 

Phase 

t 

100 odt. sol. 

Phase 

0 

z|8.8s ™ 

.2H3O 

40 

SS *03 

KOH.HJ) 

11.5 

51*07 


65*3 

60. 36 

It * 

25 

54*23 

II 

80 

61.73 

If 

33 

57.53 

" K 0 H.Hj ,0 

100 

65.15 

M 

The 

original results 

are given in 

terms of 

K .0 



Freezing-Points of Aqueous Solutions of Potassium Hydroxide. 
(Klein and Bvanborg, 1920 .) 

t*. . i,77H, 

Gms. KOH per 100 cc. sol. o. 56 ii i.4o‘i 'a.8o”> 

Solubility and Transition-points of Potassium Hydroxidi in Watrr. 

(Slilhaca. Oaa and FuruRawa, 19 SP.) 


^0 (Ima. KOH par 100 aat. sol. Solid Phase 

25 S3*l KOH.2ILO 

27.27 tr. pt. — KOH.2H.O - KOH.iiiH.O 

33.113 " — KOH.iifigO ^ KOH.H 0 

37.33 " (unstable) — KOH.aH^O KDH.H^O 

Data for the system KOfI ♦ H^O are given by J&iecke, 1933(a),^ 

Weighed amounts of the three components were placed in .imall glass 
ampules which were then sealed. By wanning or cooling the.se ampules, 
the upper and lower temperature.^ were determine*! at which a solid phase, 
two liquid layers or a conbination of solid and liquid layers appeared 
or disappeared. The temperatures at which certain of the ampules ex¬ 
ploded arc also given. 
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SoLUBii-iTY OK Potassium Hydk«xii>k in Aqukous Solutions of Ethyl 
Alcohol at .jo*. (<irW4.ii, cjio.) 


Gms, per 100 Grot. S®.t. Sol. 

SttlitI 

PhaM*. 


tima. 

jter 10© i»m!% 

. Sat. S»! 

Phase. 

KOH. 

CsHiOH, 

iw . 


MU* 

till: 

jOH. 


55*75 

0 

44.15 

KOH 

.tim 

27 

.07 

dt> 

i )2 

1.41 

ICOH.aH^O 

54. Bi 

0.43 

44.7b 




20 

7 i 

.01 

negative* 

Two liquid layers are furmet! hert. 



16 

^5 

Kl 

05 


M 

31 

57 so 

11.50 

KOH 

.iHftr 







28.99 

65.07 

5.04 

* 









* Negative til rrMlwn -f i’lHsOIl HM.i 

Solubility of Potassioh Hy»«oxi&« r« Hitmyl Alcohol ahV ih Kthyl Alcohol 


)H 


The mixtures were slt^ken .ilHtut three weeks. 

u. »!■ p#r tool 


mvtfii 


28 Methyl Alcohol 
28 Bthyl Alcohol 


FiimtU 

CH-OH 


„ Homaiity 

»«t, mi, 'cc mu mu mil or mu «ol 


U 14 

% .04 


«iu % 
29.0 


J?.*) 


7.19 
5.17 


Solubility of Potasbioh Hyoboxiob ih A^itBoui :’^>lutiohh or Acitohi at o*. 

totu&r, itM.) 

The binoddl curve wm tietermined hy ittrAtiof Acetone into A«iueous KOH 
solutions until 4 permAnem sepAfAtion into twtt hi^ern occurred. Tie 
lines/,were located by mi^mn of mixtures which ytehM nufficient umounis 
of the two layers to be used for liirAtiiig the KOfi in e*«.h. 


Om. 

ptr too 

OiW. 

ptr too 

Ami* 

too 

rwi. 

P4f 

100 

#•* 

mu ael. 



#14. mty. 

mi. 

HH*. 


ml. 

' KOH 

” w 



^ KOH 


^KIHI 


0*l| 

Bo. i 

J« J 

5im 

tv. 1 

It. 1 

21.0 


— ' 

0.6 

70. I 


50,4 

16.2 

O.K 

27.3 


a.o 

0.7 

70.5 


41*7 

17.9 

7*K 

aK . 14 



1.7 

5 S .6 

4.8 

41.1 

20.7 

1*5 

M.n 



2.0 

53*7 

S. 2 

Jb.b 

2t. t 

24. 1 

1. J 

17.0 


0.4 


Data for equilibrium in ihr »yiifrin fnnmmum hydroniiir, |ihrnol, wafer at 25® 
are given by van Meur» 

Free«i«gqM>int dam for Kl>H -F HM)II anti Ktlli I NaOll ate given by 
von Hevesy for KtiH 't Kl are given l#y Sc4f|ta CiqfS). 

pofilisinM Whydfoita mmmktu 

SOLUBILITf OF POTAiSinw HiHYniooitw IhtOir^Afl! fH ^AT»i. 



9m, me 

m m** mu mU 


9im. me 

ICO m*'* mu mi. 


'IliMi. IJiif 

r f 

100 «R». mu a«t. 

0 

la.Si (12*481 

31 

m,m 

i« 

j»i»no 

5 

14.00 

10 

31.90 

6 « 

'll. IIw 

10 

15.SO 

IS 

aj.is 

70 

17 .01 

15 

16.87 (16.78! 

40 

21.10 

»0 

«l. |0 

20 

* 8.45 

m 

a€.f# 

m 

« 5 .W 


The resttlis la partsihtslsi art by fliblef, the earlier 

results of Muihmtt wd latit, tif#; %f#l, 1911; dtetcle, ifj?, aad 
hkmmy md fitisltr, if|o art «oi |i good agre^eni wiili ctie ^ve, 
especially at the lower rata rtf 
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Solubility of Mono Potassium Phosphatk in Water. (Apfol, ion.) 


t". 

<). 


Mols. 

per 1000 Knis. 
snt. sol. 


7 - 

25 . 


0.77 

1.465 

1.4B 


Gms. KllaPOv 
per 100 gins, 
snt. sol. 

10.48 


5 o. 


Mols. Kllg PO, 
per 1000 gms. 
.sal. sol. 


Gm.s. KMsPOt 
per 100 gins, 
.sat, sol. 


> 9-95 

20 . 15 


70. 

83 . 


2. 1.5 

2.693 

3.0B 


29.27 

36.67 

41.94 


Solubility of Mono Potassium Phosphate in Aqueous Solutions of Salts 



Gms. salt 
per 100 gms. 

AT ^ 5 ®. ( 

Gms. KHsUOt 
per 100 gms. 

Apfd, 1911.) 

Gms. salt 
por 100 gms. 

Gms. Kir^uo 
prr too gms. 

Salt. 

sal. sol. 

sal. sol. 

Salt. 

sat, sol. 

sat, sol. 

None.... 

0.0 

20, 15 

KNO3.... 

. 5.56 

16.33 

KjSOj... 

I . 39 

i 9 - 4 <> 

» .... 

. 12. o3 

I 4.<>3 

» ... 

3. i3 

1 8.2,4 

CU3COOK 

4-91 

i 7 . 4 :i 

» ... 

6.27 

17.70 

» 

Q.(h. 

14.43 

)) ... 

6.79 

17.02 

K^CO,..., 

. I .(>C) ( n.usTi 

aS.oi 

)) ... 

6.27 

16.74 

)> .... 

. 5 .74 111 

3l.8) 

a the case of the solubility in aq. 
ilts do not show equilibrium. 

CO3 carbon 

dioxide is liberated and t 


Solubility of Potassium Acid Phosphate, KH2PO4.H3PO4, in Water. 

(Parravano and Midi, 1908.) 


Determinations by Synthetic (sealed tube) Method. 



Gms. 



Gms, 


t’. 

KHaPO^.HaPO^ 
per 100 Gms. 

Solid Phase. 


KHjP 04 .H!,P 04 
per 100 Gms. 

Solid Phase. 


Sat. Sol. 



Sat. Sol. 


—0.6 

3-337 

Ice 

65.2 

68.44 

KHjP04 

-2.5 

12.13 


78 

72.43 

u 

-6.7 

29.43 

“ 

87.5 

77.6 

“ 

- 9.2 

36.98 

4 ( 

lo'S-S 

85.0 

M 

—13 Eutec. 

44 

“ +KH3P04 

120 tr. pt. 

92.1 

“ +KHtP04.H|P04 

o(?) 

45-8 

KHaP 04 

135 

96.1 

KHaP 04 .H,P 04 

+ 10.Q 

50.3 

“ 

139 

100 



EQUILIBRinM IH THE SYSTEM POTASSIUM OXIDE, PHOSPHORUS 

Pentoxide and Water at and at as®. 

(JUnecitii, 19 P 7 .) 

The results are presented in terms of Gm.s. of H^O required to dissolve 
100 gms. of mixture.s of K *0 P 0 containing deiermined percentages of 
K^O. ^ ^ 

Percent Ky,0 Ctas. required to aiaaolve Percent Kj,0 Hma. rtquIrta to dl»»oIve 


in dissolved 

100 gwa* 


in dissolved 

IOC #»i. 

K.V- PfOs »K 

V " V-s 

^ 00 




'~r,o'. 

2.4 

73*5 

47.8 

58.5 

83.0 

82.0 

10.0 

44.0 

44.0 

61.0 

104.0 

80.2 

13-1 

131.0 

92.0 

63*0 

147.0 

101.5 

19.5 

80 

$8.0 

66.s 

1 S2.0 

117.5 

24.7 

172. 0 

121.0 

68.5 

153.0 

119.0 

25.0 

63-0 

59.0 

70.8 

160.0 

u 8 .o 

30.0 

260.0 

18s.0 

73.s 

153.0 

1 19.0 

33*0 

280.0 

249.0 

76.3 

153.0 

119.0 

39.8 

460.0 

435.0 

79. 5 

17 1. 0 

131.0 

48.3 

363.0 

292.0 

82.2 

173.0 

130.0 
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The diaeram drawn from the above resullB showed the existance in the 
stronely alkaline solutions of the hitherto unknown K^PO^.SHjO. This 
salt was obtained in pure form and its solubility in water determined 
with the following results. 

Hr®, per 

^ too 


7.5 

44.2 

2^.1 

40.0 

in .2 

S 7.0 


50.7 


>0 


SOIUBILITY OF PoT.tssiUM Acin PiiosFH \ 11 , IN Anhydrous 

^ I’llOSPHORK- .Xl Ul. 

cParravanti anti Mirli, ) 

Determinations by Synthetic (sealetl tuln;) Method. 

timi, t»r too tim« Sat S«»lutimi. 

KHsPO*. 
lO. 5^) 


i \ 

38.s 

84 

iro 
136 .s 


18.17 

58.42 

77 53 

92.26 


.U 07 

4508 

51-90 


Equilibrium in the System Potassium Hydroxide, Phosphoric Acid, 
Water at 25". 

(D-’AMarnl Schft^n^r, vpim; Parker. 1914 1 

The rwults of these investigatof* agm- SnitbfarKjrily wheo I'llotietl ort crow- 
section paper. The following figures were reiirl If cun the ntfven, Stime uncer¬ 
tainty exists in regard to the solid phase in conuiri with some of the solutions. 

M(*h firr 1^10 tJmH, Sai St 4 . ,,, 

Njbfi PhiM. 


Moll, per 1000 Gms. Sat.Sril. 


K. 

9.62 


76 

XS 

2 

s 

2 

5 

8 

7 

S 

5 


m. 

o 

0.24 

o.S 

X 

x*S 

2 
2. 

2. 

2, 

3 

3 ^ 

3 
3 


SoiW Pbw. 
KOH.sIliO 


5 
9 
9 

4 

6 

7S 


E»PO* 


7 

6 

S 

4 

3 

2 

1.0 
2. t 
^ S 

s 

1,65 


H 

4 

3 

3 
2 
2 

I 

1 

2 

4 
6 
8 
Cl 
H 


6 

*,S 

2 

7 

S 


K,ro*+IC|HP04 

w KHiPOiC?) 
« •* (?) 

** “ (?) 


l!*PO«CPirker) 


Fuaon-point data for Kl'^i + K^FiOi are given tiy Farravano anti Calcagni 

(1908, 1910). 
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Equilibrium in the System Potassium Dihydrogen Phosphate 
Ammonium Dihydrogkn Phosphate and Vater at o°. 

(Astcenasy and Nesalar, lOTO.) 


This pair of salts form a continuous series of mix-crystals. The 
results are expressed in accordance with the terms adopted by Janecke. 
Additional results for the quarternary system IK, ) (Cl,Hj„P 0 ^) H^O 
are also fjiven. 


a.of 

Mols. KH.>P0^ per 

Mols. H^O to dlssolvs 

Mol. Psrctnt KHj,P 0 ^ 

sat. 

100 mols. of dlssolveu 

100 mols. or 

In aie Mix-Crystals fora- 

sol. 


FCHj,P0^ ♦ 

ing tlis Solid Phasi 

1.1043 

0.0 

2815 

0.0 

1.1312 

12.4 

2450 

6.5 

1.1350 

15.3 

2350 

9.0 

1.1447 

18.2 

2280 

13.2 

1.1568 

26.4 

2200 

23.2 

1.1574 

31.2 

2130 

30.7 

i.i6i 1 

35.2 

2105 

35.9 

1. 1604 

36 .4 

2120 

42,4 

1.1603 

38.1 

2130 

48.8 

1.1571 

44-2 

2240 

71.1 

i.r 577 

' 19.3 

232s 

81.9 

1.1472 

54.7 

2540 

87.8 

1.1393 

67*4 

2950 

94-5 

1.11C9 

80.6 

3400 

96.7 

1.1151 

100.0 

4125 

100.0 


Additional data for the solubility of mixtures of various Potassium and 
Ammonium Phosphates in Water at o® and 2$® are given by Janecke, to:??. 
Attention was directed particularly to the system K^^K)^ HH I! 0 

in which the following solid phases occur at either^^o^ t)r 2!^^; K„f^ .Bn 0 , 
K^KPO^, (NH^),P0^.3H 0 , (NHJ^HPO^, KH/ 0 ^ and NK^H/O^. The de?ennina¬ 
tions were made by the synthetic method. The solid ph?ises were ielentified 
by the polarization microscope. Nine binary mixtures composed of the 
three potassium and three ammonium salts were studie^l, Tlie results how¬ 
ever are given in an abridgerl form chosen to show the most important 
features of the system. 

Solubility op Potassium DtHYDROGEN Phosphate in Aqueous 
Solutions of Hydrogen Peroxide at 

(Menael anu 0 Rt»l«r, io ? 0 .) 


Gus. par tOO ^s. 

sat. sol. 



0.0 

12,48 

6.590 

16,07 

8,242 

18.67 


Solubility op Potassium Dthydroden Phosphate in 
Aqueous Solutions op Urethan at 25®. 

fP*lUZ«C»i, 193 i, 1939) 


Om. Mols. per^1000 gtns. H^O 

{>01 Id 

KHj,P 0 ^ 

NH^COOCpHj^ ' 

Phase 

1.82 

0.0 

KH^PO^ 

1.29 

1 1225 

^ II 

0.75 

5.401 

II 

0. 139 

22.25 

n 


PO 
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POTASSIUM HTPOPHOSPHATE, etc. 


Solubility in Water. 

(Salzer — Liebig's Ann. an, x, 83 .) 

Gms. Salt per too 

Salt. Formula- Gms. HaO. 


Potassium Hypophosphate K4p20fl.8H20 400 

Hydrogen Hypophosphate K3HP20fl.3H20 200 

“ Di Hydrogen Hypophosphate K2H2P20e.3H20 33 

“ Tri Hydrogen Hypophosphate KHjPaOe 66.6 

Penta Hydrogen Hypophosphate K3Hg(P30e)3.2H3O 40 
“ Hydrogen Phosphite KHaPOj 172 (20°) 

“ Hypophosphite KHjPOj 200 (25®) 

" Hyix)phosphite KHaPOa* 14.3 (25®) 

♦ Solvent alcohol. 

POTASSIUM PeiUHEKATE KReO,. 


Solubility of Potassium Parrubnate in Water. 

(Httlanann and Kleese, 193 a.) 

Tlie previous determinations, at temperatures up to locT , by Puschin 
and Kovac, 1931; hewino , Noddack and Noddack, 1931; and Roth -md Becker, 
19321 although varying among themselves, give, when plotted, average 
values which agree closely with the present very careful determinations. 
The determinations above 100® were made by the synthetic method. The 
solid phase is KReO^ in all cases. 


fO 

d. of sac.. 

Gns. ptr 

.0 

oat. KBtO^ ptr 

.0 

Oss, KRtO^ psr 

w 

aoluclon 

100 gas. ssu sol. 

c. 

too gas. sat. sol. 

t 

100 ipta. sst. sol. 

-0.06 

(Eutec) 

0.34 

109 

12.6 

366 

84.6 

■10.S 

1.0028 

0.62 

112 

14.0 

401 

89*3 

25.0 

1.0067 

1 .19 

1S4 

26.3 

445 

94.4 

50 

1.0128 

3-19 

194 

36.7 

45^ 

95*4 

60 

1.0210 

4*38 

220 

50.7 

470 

96.8 

75 

1.0303 

6.95 

239 

59.9 

498 

97.4 

85 

1.0412 

8.98 

290 

71.9 

518 

tn.pt. 100. 

99 

1.060 

12.20 

335 

Bo. 1 




1 liter 89.7 Wt. percent Ethyl Alcohol, C H DH, dissolve 0.302 gm. 
KReO^ at 18.5®. (Tollert, 1932.) 


POTASSIUM SULFIDE Kj,8. 


Fusion-point data are given for the following systems: 

KgS 4- (Garibeau, Kolb and Kroll, 1938.) 

^ iThomas and Rule, 1917; Pearson and Robinson, 1931.) 


POTASSIUM Antimony SULFIDE KjjSbS^. 5 Hj, 0 . 

POTASSIUM Sulfoi^TIMONATE KsSbSi.sHaO. 

Solubility in Water. (Donk, 1908.) 


- 1-3 

- 2.6 

- 4 

- 7.2 

- 10.6 

-18.5 

-28.8 


SolidPha«. 


-'34 

— 10 

- 4.5 

o 

+10 

30 

50 

80 


Gms. KaSbS* i 
xoo Gms. Sat. ! 

62 


. Solid Phase. 
Ice+ICiSbS4.6H«0 
KaSbS4.6H,0 

ii 

i:aSbS4.sH*0 


K,SbS4.3HiO 
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Solubility of Potassium Sulfoantimonate in Aq. Solutions of 
Potassium Hydroxide at 30 and Vice Versa. 

(Donk, 1908.) 


IS. per too Gms. Sat. Sol. 

Solid Phase. 

K,SbS4. 

KOH. 

75 

0 

K,SbS4.sHaO 

68.4 

3-4 

KjSbS 4 . 3 H^ 

56.8 

II 

** 

SO -9 

16. I 

K,SbS 4 

37-7 

255 



Gm5.periooGrrn.Sat.Sol. 


K,SbS 4 . 

KOH. 


19.8 

40.5 

K,SbS 4 

11*5 

49*9 

** -FKOH.aKLO 

9-4 

49 *? 

KOH.aHW> 

0 

56.3 

it 


Solubility of Potassium Sulfoantimonate in Aq. Ethyl Alcohol. 

(Donk. 1908.) 

Results at 30**. 


Results at 10®. 
Gms. per 100 Gms. Sat. Sol« 
T^iSbsT CjHsOH. 

O 94 

o 90,5 

Two Liquid Layers Formed Here. 

69.2 0.8 

76.1 o 


Solid Phase. 
K,SbS4.5H,0 


Gms. per too Gms. Sat. Sol . 
“KiShS,. ^ QHjOH. 

O 97 

Two Liquid Layers Formed Here. 

7 S-I o 


Solid Phase. 
K,SbS4.3H,0 


Composition of the Liquid Layers. 
Gms. per too Gms. 

_ A. . . - -^ 

Alcoholic Layer. Aqueous Layer. 


K. 3 SbS 4 . 

CiHiOH. 

KjSbS,. 


0 

8S 

67.4 

1.1 

2.2 

S 4-7 

49 

3*4 

4.2 

46.9 

45-6 

3*8 

27.4 

16 

12.7 

311 


Composition of the Liquid Layers. 


Gms. per xoo Gms. 

^ .— 

Alcoholic Layer. Aqueous Layer. 


IC,SbS 4 . 


K,SbS 4 . 

C'sILOH. 

0 

931 

70-5 

± 0-5 

0 

85.6 

65.2 

1.2 

2.2 

56.8 

47-8 

S -7 

8-5 

41.1 

37-1 

9.2 


Solubility of Potassium Sulfoantimonate in Aq, Methyl Alcohol at 

(Donk, X908.) 


Gms. per loo Gms. Sat. Sol. Solid Phase. 

■ KjSbSt. 

CH.OH. 

0-5 

99.5 KiSbS. 

0.45 

99 -S 

1-5 

93-9 

1.8 

92 

Two Liquid Layers Formed Here. 

62.7 

7.5 K,SbS4.9H^ 

68.4 

3 5 

7 S-S 

0 

Two Liquid Layers Formed Here. 

0-5 

98.1 


Composition of the Liquid Layers. 

Gms. j>er xoo Gms. 




Alcoholic Layer. 

Aqueemi l*ayer. 

KiSbSi. 

cHiOh: 


chiOh: 

5 

82.5 

62.5 

8 

4 - 9 . 

763 

. . . 

« . . 

7 

66.9 

. . , 

^ . . 

13.6 

54 

. , . 

, . . 

19.1 

455 

3 I-I 

3*-3 

... 

. . . 

4X.X 

22.2 


. . . 

47.2 

x8.2 


. . . 

57-2 

XX.X 


S 
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POTASSIUM SULFITE KjSOj. 

Solubility of Potassium Sulfite in Water. 
(Fcerster, Brosche and Norberg-SchuUz, 1924 .) 


The determinations were made with the greatest care. Constant stirring was 
employed to secure saturation and an atmosphere of hydrogen to prevent oxidation. 




Gms. K.SOr per 

Solid 



Gms. K,SOi P«r 

Solid 

t' 

-100 gius. sat. sol. 

Phase. 


r. 

too 

gms. sal. iol. 

Phase. 

— 1 

69. 

. 5.78 


Jee 


— 3 o.... 

.... 

5 l .0 

K2SO 

— 1 

7 ». 

9.20 


» 


—15 _ 


5 i .3 

» 

— 

10. 

. 13.37 




- (). 7 .. 


51.45 

)) 

— 5 

7 1. 

• 17-57 


» 


-- 3 ,().. 


51.35 

» 

~ 6 

8.1. 

. ‘ 20,02 


» 


0.1.. 


51.4 

)) 

— 10 . 

88 . 

. ‘26.70 




*24.0 .. 


5 f. 37 

)) 

~i 4 

06. 

. 3 o .6 


» 


3 o.<>.. 


51.76 

» 

-- 3 r 

0. 

. 44.0 


» 


5,1.4.. 


5 1 . ()o 

)) 

- 45 . 

5 Eulec. 5 i .0 


» -h K.jSO,i 


97.-2. . 


52.88 

» 

Equilibiium 

in the System 

Potassium Sulfite 

, Potassium Oxide and Water. 





(Hdlzl. 193 ^ 

.) 





g CtaA. p«r too MC. 

sol. 

Solid 

^ (Bie. per 100 gne. aac. 

rO __/V 

•01. Solid 


s® 



Phase 


-^95 


’ Phase 

0 

0.0 

47*52 

K,S 0 , 

40 

0.0 

50.37 

K,SO, 


i« 

40.71 

0.43 

M 

♦- KOH.2H.O 

It 

48.32 

0.40 

KOH. 

11,0 

M 

41.01 

0.0 

KOH 

afl^O 

It 

48.71 

0.0 

KOH.H.O 


11*5 

0.0 

48.06 

K, 30 , 

6s.: 

0.0 

53.27 



(• 

42.41 

0*48 


^ KOH.2H.O 

” 

50.14 

0.45 

” ? KOH 

• H.O 

” 

42.87 

o.p 

KOH. 

aH^O 

II 

50.65 

0.0 

KOII.H.O 

■ 

25 

0.0 

49*01 


80 

0.0 

53*15 



1. 

45*03 

0.47 

It 

> K 0 H. 2 H .0 

II 

51.50 

0.39 

'• 5 KOH 

.11 0 

•« 

45*51 

0.0 

KOFI. 

aH^O 

It 

51.81 

0.0 

KOH.HO 


33 

0.0 

49.99 


too 

0.0 

55.53 

K,SO,* 


n 

47.81 

0.37 

'* 

^ KOH.H^O 

It 

54.29 

0*40 

■" 2 KOH 

.ILO 

n 

48. 16 

0.0 

KOH. 

H 0 + K 0 H.i*H -0 

II 

54*67 

0.0 

KOH.HjO 


n 

48.29 

0.0 


’ - K0H.2H;0 







Equilibrium in the System Potassium Sulfite, Sulfuhous Acid and Water. 

(HDlSl. 1937.) 


.0 

aat. per 100 

gaa. aat. aol. Solid 

^ . .0 

QMS. per too 

aat. sol. Solid 

b 

Q 


KgSOjj ' Phase ^ 


KjOOj ' PAU. 

0 

0.44 

50.36 Kj^j-K^j.3/;jH^ 40 

2 . 64 

53.01 

II 

7.49 

14.06 K2S*0g.2/3Hp0 65.3 

4.37 

55.12 " " 

11*5 

1 . 11 

50.96 KgSOg ♦ KgSj^Og 80 

5.48 

55.82 " " 

25 

1.83 

51.92 " "100 

7.0 

56.60 " 


Solubility of Potassium Sulfite in 

Aqueous Solutions 



OF Tertiary Butyl Alcohol at 30®. 




(Olnnings and Bohhlns, 1930.) 



Wt, Percent 

Oes. KgSO.^ per Wt. Percent 

Otea. per 


(CHj 5 )j,.C 0 H 

too IP*. (CH ) COM 

100 IP*. 


in AQ. Solvent 

set. sol. In 

Aq. Solvent 

sat. aol. 


0.0 

51.76 

9.1 

9.8 


0.4 

34.2 

16. 1 

5.8 


0.9 

26.7 

18.9 

4.8 
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POTASSIUM l>yro SULFITE K,S,o, an.l K,S,(),.7,,H,o. 

Soluuiuty in vVatkii. 

( K.rsto,., l.ros..h„ i!«l. , 


values read from the curves. 

Results for KsS-jOg. 

Gms, KaSaO. nor Solid 


100 gms. sal, »ol. IMiast'. 

— I . 07 

. 3.73 

Ice 

— 

. 6.8 

n 

— 4.0. 

. i 3.8 


— 5 . 0 . 

. 17.5 

» 

r).() 

1] 11 tec. 19 ..5 

» - 4 ” K.* S n ( 

— 3 o.. 

_ 20.7 

K.SnO;^ 

it 0.0. 

. A/l. ( 

. '.>.2.8 

II 

H- ‘ 1 . 0 . 

}» 

10.0. 

. 26 .5 


AO . 0. 

. 3 o .8 

)> 


. 3 'i ,.8 

>t 

3 o.o. 

. 34.8 

n 

4 <).o. 

. 39,0 

u 

5 o.(). 

.{2.5 

u 

Go.o. 

. 46.0 


80.0. 

. 51.9 

u 

94.0. 

. 55 .') 

n 

100 gf^s. Uluid Sulfur Dioxide 


■ \- 


r. 

1.0 
v> . {> . 
1. (>. 

>. <). 
6,0 J 
4 .<K 
3 . 0 . 
•>..o. 
tKO. 

. o. 
4 . 0 . 
6 . 0 . 
8.0. 
io.o. 
r>,iK 


Uesults for K,.S . IfgO. 

K.jSj(li , ptu’ 
i»io .sal, s<»I, 

4 


Solid 

Phil!*©. 


(Meta bi Sulfite), contain 0.035 gm. 
Wickert, 1936,) 




ut 


/j.o 

-.5 

i 3 .’» 

16.0 

I i), •A 

»i )*9 
*10. ■’> 
11.7 
7/1. 8 
•A I, l 
•> > . I 
‘^6. 

3 o. I 
33 .‘>. 


Ice 




with Pot as.Hi um Py ro Sulfite 
at 0®. (Jander «in(l 


POTASSIUM Sodium SULFITE \ 11 n 

100 gms. I IsO dissolve 69 gnis. of the Kilt at 15^. 


(Schwicker, 


POTASSIUM SULFATE KtSO*. 

Solubility in Watf^ 

(Mulder; Andrae. XS84; Trevor, X891 Tildcft and Shenston,. .iu B c » i i . . « . 

•i«cnsi«nc, 1K84; Berkeley, 1904: we abut l-.tard, iHni) 


t“. 

O 

10 

20 

25 

30 


Gms. KaS04 per roo Gms. 
Water. Solution. 




7 - 3 S 

9.22 

II.II 

12.04 

12.97 


6.85 

8.44 

10 

10.7s 

11.48 


40 

50 

60 

70 

80 


Sp. Gr. of solution saturated at ib® 


Water. 

14.76 

16.50 

18.17 

>9.75 

21 .4 


J[>cr 100 (Jnw. 


(•ms. K.,S(), 

fwr iiw tin 

Holution. " 


Wulr'r, 

SoUdioii 

12.86 

i )0 

22.8 

ns.57 

14.16 

too 

24.1 

19 ^ 4 *’ 


120 

2(1.5 

20.94 

16.4<; 

143 

2«.8 

22.46 

17.63 

170 

32. <1 

2476 




The determinations of Berkeley (I Qoi\ . . 

are as follows: ^ wmeh were made with exceputmai rare, 


t“. 

Sp. Gr. oJf Sat. 
Solution. 

Gmi. KgSOi i«er 

100 Gm^. HgO. 

V, 

0.40 

1.0589 

7-47 

ss.05 
74. S5 

^ 9 .70 
xoi.r 1 

15*70 

I.0770 

10.37 

31*45 

I.0921 

13-34 

42.75 

I.lOIO 

IS-,51 


tir. td KaL 
Molutitui. 

1.1089 

I .1157 
1.1194 

1.1207 


ttmdtm ll-iCl 

18.OI 
20 . (14 
2 , 80 
24.il 


Individual determination in gocxl uirreom,.*.*. -.i .t 1 • . , 

Blanc and Schmandt (1911); Greenish and ahcm% are given liy Li- 

(1910); Smith and Ball (1917). ' Os;ika (i9ui"8j; Ntarkrii 
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Solubility op Potassium Sulfate in Water. 

The closely agreeing determinations of Caven and Johnston, 19271 19281 
Wright, 1927; Fldttmann, 1928; Blasdale, 1923; Hill and Moskowitz, 1929; 
Starrs and Storck, 1930; Malhorta and Suri, 1930; Benrath and Wazelle, 
1929; Babajewa, 1913; Rakowski and Babajewa, 1931; Schr6der and Schlack- 
mann, 1934; and Benrath, Gjedebo, Schiffers and Wunderlich, 1937 for 
temperatures above 100°» were plotted and the following values taken from 
the average curve. 


fO 

Gtos. KpSO per 

^ OBS. KgSO^ per 

Qna. 


P.r 

Ctas. KpSO^ per 

c 

100 gmft. aac. sol* lOO 

(0n8. aac. sol 

100 sac. 

sol. ^ 

too 

ipns. sac. sol. 

0 

6.9 

40 

12.9 

100 

19.4 

310 


23.3 

10 

8.5 

SO 

14*2 

179 

25*4 

327 


16.2 

IS 

9.2 

60 

15.4 

208 

25.7 

337 


12.3 

20 

10.0 

70 

16.55 

245 

25*9 

344 


8.36 

2 S 

10 . 7 S 

80 

17.6 

292 

26.0 

3 S 7 


3*9 

30 

11.5 

90 

18.6 






The densities 

of the 

saturated 

solutions 

are: 

1.0757 

at 

1.0807 


at 20° and 1.0853 at 25®. (FlOttmann, 1928.) 

Data for the Solubility of Potassium Sulfate in Wa\er at 25® aufi under 
50 Pressures up to 10,000 bars (metric atmospheres) are given by Adams, 1932, 

Equilibrium in the System Potassium Sulfate Sulfuric Acid and Water. 

(Babajewa, 1931.) 


Results 

at 30® 

Results at 50® 

Results 

at 75® 


Qms. per 100 ens. 

Qns. per 

too 8MS. 

Oss. per 100 d^as. 

Solid Phase 

sac. ^ sol. 

sac. 

>i 

sol. 

aac.^80l. 

ac each 






W 

ceaperaoure 

0.0 

11.50 

0.0 

14. 16 

0.0 

17. 10 

K, 30 , 

5.38 

15.70 

4.92 

18.66 

6.77 

24.27 

f» 

8.75 

18.80 

7.45 

20.09 

8.07 

25.55 

n 

11.22 

20.80 

11.60 

26.03 

8.96 

26.38 

ti 

— 

— 

14.40 

29 .61 

12.43 

31.24 

n 

12.00 

22.00 

16.40 

32.80 

18.03 

40.43 

" -p K,S 0 ,.KH 80 , 

17.61 

22.56 

19.37 

33.80 

18.80 

40.81 

K.SO,.KRSO" 

20.95 

22.99 

21.49 

35.37 

21.03 

42.76 


21.20 

24.80 

22*40 

36.40 

— 

— 

« ♦ K^SD^.6KHS0, 

23.49 

17.64 

23.21 

31.66 

— 

— 

K^S0^.6KHSO, ♦ KHSO, 

— 

— 

— 

— 

24.40 

46.38 

nSO^KIlSO/^ KHSO/ 

28.41 

10.83 

23.73 

30.47 

25.16 

42.82 

KHSO, 

33.92 

6.43 

24.42 

28.15 

26.97 

37.27 

H ^ 

37.38 

3.56 

27.63 

22.03 

30.05 

28.80 

II 

52.20 

2.18 

32.49 

14.2s 

40.00 

13.98 

n 

54-59 

2.00 

36.80 

9.27 

54.23 

8.88 

” 

63.16 

3.35 

43-79 

6.34 

60.48 

9.50 

II 

68.93 

4.84 

— 

— 

— 

— 

Kx 

— 

— 

56.13 

4.41 


— 

KHSO. 

— 

— 

63.98 

5.75 

— 

— 

w * 

— 

— 

68.08 

9.96 

— 

— 

ri 

75.67 

4.12 

72.00 

19.78 

— 

— 

Kx 

— 

— 

74.52 

13.41 

—- 

— 

n 


Kx is perhaps the hydrate K^SO^.KHSO^.H^O. 
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boLUBiLixy OF Potassium Sulfate in Aqueous Solutions of Sulfuric 

Acid at iS*". 

(Stortenbccker, 1902.) 


Mols. per 100 Mols. 

K3S04 +H2SQ4+H3O. Solid Phase. 


Mols. per 100 Mols. 
K>S 044 -H;S 04 -t’H> 0 . 


K2S04. 

1.10 

H,S 04 . 

0 

KaSOi 

JV2S04. 

2.So 

1-59 

0.95 

“ 

2.61 

2.49 

2.70 

ti 

2.25 

2.75 

3-17 

IC,S 04 .KHS 04 

1.08 

2.75 

3*74 

“ 

0.77 

2.83 

5.08 

M 

0.44 


H2SO4. 

5-79 
5.61 
6.19 

7.94 

9.2 

22.7 


Solid Phase. 

KaS 04 . 3 KHS 04 

KaS 04 . 6 KHS 04 

+KHSO4 

KHSO4 

«4 


Solubility of Potassium Sulfate in Aqueous Solutions of Sulfuric 

Acid at o®. 

(D'Ans, x9o9a.) 


Mols. 

per 1000 Gms. 

Sat. Sol. 

Solid Phase. 

Mols. 

per xooo Gms. 

Sat. Sol. 

Solid Phaie. 

kjS 04 . 

H5SO4, 


k;sor 

HsSO,: 

0-53 

0.37 

K2SO4 

0.61 

2.12 

Ka-fKb 

0.64 

0.7s 

ii 

0.54 

2.29 

Kb 

0.74 

1.08 

“ +K,H(S 04 X 

0.53 

2.30 

“ 4KHSO4 

0-73 

II3 

KaH(S04), 

0-43 

2.48 

KHSO4 

0.71 

1.44 

41 

0.28 

3 04 


0.69 

1.66 

ii 

0. 12 

4-43 

n 

0.69 

1.88 

‘‘ -fKa 

0.09 

5-27 

11 


Ka and Kb are acid sulfates between K 3 H(S 04 ) 
tions were not determined. 


a and KHSO 4 . 


Their cam|K^si- 


SOLUBIUTY OF POTASSIUM SULFATE IN AOUEOUS SOLUTIONS 

Acid at 25^ 

(D’Ana, 1909a, x9r3; sec also Hen:, xgxx-ia.) 


OF Sulfuric 


Mols. per 

1000 Gms. 


Sat 

. Sol. 

Solid Phase. 

kjSO*. 

H,S 04 . * 


1.27 

1.31 

K,S 04 +K»H(S 04 ), 

1-33 

1.99 

Kai(S 04 ),+Ky 

1.24 

2.03 

Ky 

II3 

2.17 


1.04 

2.3s 

“ •+-KHS 04 

1.032 

2-345 

KHSO4 

0.67 

2.83 

it 

0. 22 

4.13 

U 

0.15 

5.36 

<« 

K8SO4. 

H,S 04 +SQ,. 


0. I71 

6.42 

KHSO. 

0. 190 

6.^ 


0.266 

0.182 

6.91 

7.26 

" +KH,(SOJ,.H^ 

0-157 

7.62 


0.167 

7.88 


0.201 

8 



Mols.j^ 

xooo Gms. 
i^l. 

Sfilid PhaM*. 

k,sc> 4 . 

HsS 04 +S 0 a: 

0.250 

8.10 

Kiwso4)3,ng(i 

0.352 

8.XS 

II 

0.364 

8.16 


0.341 

8. SQ 

KHiCSOils 

0.322 

«-33 

It 

0.32s 

8-45 

it 

0.346 

6.62 

it 

0.384 

8 S 7 

a 

0.412 

8.71 

it 

O.5B3 

8.82 

H 

0.880 

S.65 

+KHSA 

0.899 

8.63 

KHSfCL Ciimiah 

0.882 

8.70 

0.561 

8.06 

II 

0.3^5 

0.80 

II 

0.43 

9.7^ 

II 

0.665 

9.80 

*« 

0.937 

9.66 

44 


poSt^ion KHSO. of which the exact com- 
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SO 


POTASSIUM Bi SUtFATE KlfSO^ 

SOLJIBILITY of B^TAS.SIUM niHt’tFATK IK WATER. 
(Krtwtra, FUtt m \ Hmimm. 


0 

n»s. KHSO^ ptr 


ites. t-«r 


ika. KHSii^ ptr 


100 8 ftt. sol. 


iCf' m»> Mt. ml. 

100 ma. mu ®oi, 

0 

26.6 

35 


cm 

’ru 3 

15 

31. ^ 

4 €^ 

4 -?. 9 

f,r 

44.6 

20 

32.7 

4 5 

4 H.i 

7 u 

46 ,1 

25 

34.0 

50 

nt». ^ 

75 

47.8 

30 

35*4 

55 

4 1.7 

MH'i 

54.9 


RQUILIBRIUH IK THE STSTiH POTASSIlfM SOUFATB, 

Sulfate akd Stff.roEic Arn» at 

i»ii Wnanii. 


d.of SAC. ftei. p«r 100 iiiu mu sal. 


solution Haj,aa^ 

1*1862 

1.2680 4.77 

1.3846 10.75 

I.4B70 14»13} 

1.4882 31.84 

1.4802 32.86 

1.4126 0.56 

1.4760 3.U 

1.5800 3.54 

1.6642 4.26 

i.' 38 o 6 . S.40 

1.9260 9.30 



«/*>. 

13.58 

0.0 

17.59 

10.96 

18.84 

18.1 J 

18.34 

20.5 3 

9.02 

33.98 

3.54 

39.12 

1.64 

36.88 

1.03 

52.24 

1.4 3 

60.56 

2.02 

69. 96 

3.0a 

80.72 

6.7a 

83.6a 


.‘tel la 

" ♦ Kj.:a) .Kll.Sfi .11,0 ♦ 

.N'.i„sn .HaH.SO 0 

♦ IfACrn Ilf «!K,S0 

Kii'a)^.ii!.o » N-tJisn,.!),!) 


H.O * s.\!isn 
WlSi),. H IaO, ♦ ■ N’411,-40, . II 

.alLSO, 

% % F m 


SOLOBUITf OF POTASinW SULFATI tH AOUIOim fkiLUTfOS,4 
OF fllPSOOlK fnmttPM AT 
(AAtrlof m 4 ttATM, Vim ,) 

MU FtWWt -in. 

In AO. rnima 


0.0 
4 5 73 

34*43 


0.1100^ 

I. Ml 

1.945 
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Solubility of Potassium Sulfate in Aqueoits Solutions of Fotvssium 
Chloride, Bromide, and Iodide. 

(Blarez, 

Interpolated from the original results. 

Grams K2SO4 i^r too cc. in Aq. 

Grams HaloKen .Solutions <»f: 


cc. S<jlution. 

RC'l 

KHr 

Rl 


at 12.5°. 

at 14°. 

at 12 . 5 ® 

0 

9-9 

10.16 

9-9 

2 

8-3 

9.1 

Q.2 

4 

7.0 

8.2 

8.4 

6 

5-7 

7-4 

7.7 

8 

4.6 

6.6 

7.2 

10 

35 

6.0 

6.6 

12 


5*5 

6.0 


Solubility of Potassium Sulfate in A(,>ueous Sot.unuNs of i\jrAsMUM 

Hydroxide at 2 ^"*. 

(D’AnsamI ScUmner, lyio.) 


Mols. per 1000 Gms*. Gms. per 100 Gms. MoE, intr looo (Jrns. Grn*i, i*t*r lotj I him 

Sat. Solution. Sat. Solution. Sat. Solution. Sat 


(KOII),. 

K2.S0,.‘ 

KOll. 

K-SO.. 

tR()H)a. 

R,.S{)4. koh. 

k q. 

0 

0.617 

0 

10-75 

2.. 86 

q 

q 

6 

0 J) I 

0.258 

0.433 

2 .8()2 

7-544 

3.42 

0.009 .58.3/i 

0. i b 

0-433 

0.280 

4 .X 54 

4.878 

4.809 

0 s.i ■ 5 ' 

0 

I -13 

0.137 

12.67 

2.386 





Solubility Data for the 

Rkcifhocal Salt Pair 



K2SO4 + BaCX), 4 ^^ KiCO, + 





(Meytrrlioller, 

iyo.s.) 





Gms. per 100 Gms. 
Sat. Sol. 



(»ms. twr itjo Lltui.s. 


f. 

SolifI Phase. 

V. 

•Sat 

Sol 

Soli'! Plu‘*r 


■K..SO 4 . 

RaUOj. 



' RaS04 

Kji't i.r 


25 

10.76 

0 

KaS 04 +IiaS 04 

25 

0 . Ooi 

7-35 

Bat '< k i iRtSt k 

25 

6.76 

5.85 


25 

0.173 

2.85 


25 

3.92 

12.6 

“ ** 

80 

0.613 

2,49 

u 

25 

2.485 

17.81 

'>BaCO, 

80 

X -39 

4.88 

.. 

25 

1.72 

22.1 

KjS04+BaC0a 

80 

7.1: 

^ 5-33 

*' } R/ 1 < i< 

25 

0.0886 

28.5 


lOO 

0.797 

2.30 

Uiii'ih 1 lustk 

25 

0.023 

53-1 

+KaC0j.aH3(> 

lOO 

1.83 

4.51 

.. 

25 

0 

53-2 

KaCOi.aHsOfBaC'Oa 

100 

9.42 

13.6 

'• lk,Stk 


Solubility 

OF THE 

1 'hree Hydrates of 

PoTAssn.! 

u Ffrkosulfatk 


IN Water at Different 'rEMFERAitiRh:.. 

tkUhter ami Thid, 



K 2 S 04 .FeSr) 4 . 6 ri...t) 

K.^S( k 

F«*S( >4 4 H’*o. 

K k k 


t°. 

cc. N/io RMnUi 

(Htts Ka-'tk tt 

N/tfi KMn( >4 ihm. R.^St k 

cc , \/ CO K Mnt k 



IH'r 2 l'C. 

.FeSt >4 fjiT 

IKT J Cl . 

.I'cSt »4 |M f 

|w r i tc. 

FrSt k . 


Solution. 

100 Cl. Sol. 

Sihiiion. 

lOj Cl. .Sol. 


MK t » 1 , SmI . 

0*5 

12.4 

18.36 

^5 5 

22.94 

4 

2 • 7 ‘J 

17.2 

17 .0 

25.16 

18.1 

26 . 79 

2 i 6 

31 iiH 

40.1 

24.8 

36.72 

21.9 

3-^-41 

27 6 

4u 86 

60 

29.0 

42.93 

24.1 

35 '“8 

;‘H.H 

4 .' (13 

80 

30.6 

45.29 

27 3 

40.46 

;!H 6 

4 -' 34 

90 



29.6 

43 Hi 

28.9 

4.* 73 

95 



be 

44.11 

277 

4t -or 
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Solubility of Potassium Sulfate in Aqueous Sf)LUTioNs 
OP Magnesium Sulfate and Vice Versa at 25®. 

{Vftw Klaosur# 1917.) 


IS. per 100 Gms. Sat. Sol. 
MgSO^. KjSOi. 

Solid Phase. 

Gms. ri«;r loo ( imn , Sat. Sol 
MgSOd. KtS 04 . ’ 

Solid Phase. 

26.76 

0 

MgSOi.THaO 

13.20 

10.34 

MgK^(S 0 Q 3 . 6 H ,0 

26.67 

1.68 

“ 

12.88 

10.51 


26.57 

2.34 

« 

12.68 

10.70 

“ +KaSO« 

26.36 

3-76 

u 

12.06 

10.77 


26.39 

4.02 

“ +MgK,(SO.),. 6 H ,0 

10.69 

10.84 

€1 

18.76 

7.02 

MgK,(SO.),. 6 H ,0 

7.8 

XI.10 

«l 

16.36 

8.43 

“ 

4 

11.03 

<4 

14.27 

9.63 

«C 

0 

10.77 

U 


Solubility of Magnesium Sulfate in Aqueous Solutions of Potassium 
Sulfate at 30 ® and Vice VKHiA. iWimton, iDaa.) 


lltus.por too gms. snt.sol. 




Gms. por hk) j 

im«. mL Mil. 



MgSOv 

K» so,. 

HoUtl 


Mg SO,. 

a, SO,. 

Sulid PhRH. 

29.03 

0.0 

M g S 0 1,. ‘ 

7H: 

0 

iH.oH 

H.59 

Mg so. 

.K,SO».6H,0 

27.69 

3.21 

Mixed Cl 

•vsiab 

i 3 .I 9 

11.66 


)) 

27.48 

4.36 

» 



12.BH 

12.47 



26.20 

5.98 

>» 



9-49 

12 . 6 ] 


K1SO4 

26.28 

6,60 




3.4s 

n. 9 B 


)> 

26.05 

6.93 

>» 



o.oH 

11,20 


» 

The author also 

gives data 

for 

the 

quaternary 

system Mg 

KU, t K,SO, 

+ iNH,i,SO, + H, 0 . 


Equilibrium in the System Magnesium Sulfate, Potassium Sulfate 
AND Water at Various Temferaturk®. (im.j 


Gms. p«r 160 imi. i^ai. tot. 


lOOgmi. hi. tol. 



MgSO,. 

K.,S 0 ,. 

$i>»d Pha?ti' 

t 

Mg SO,. 

""’a, so*. 

Solid Phase. 

0.0 

.. 21.09 

3.12 

MfH 0 ,.t;t{»jW ,0 4 »t.i S 

•${.{... 

14.38 

11.66 

K| 80 ,"+* 1.1 .fi 

19 . 8 . 

.. 25.34 

3.83 

MgS 0 ..?«,O w 

1 i. 7 - 

17,001 

12.08 

» 4- » 

2 (). I 

.. 26.45 

4.26 

>1 » 

$ 9 . 6 ... 

18 . CKJ 

12.46 

» -H ? 

37 . 8 , 

... 29,80 

4 .i 3 

M - 1 »» 

''> 5 . 2 ... 

iH. 3 H 

12.86 


0 . ., 

... 8.73 

7 .H 6 

K,SO* H M 

63 . 4 ... 

17.20 

14.35 

>» ■+■ » 

20 . 4 

.. 12.08 

U), 10 

» \ » 





1 . 1 , 

G ras! Schoilito, Mg so, 

.KgBO.. 0 H*O; 1.1 4 


HO*. 4 HtO. 



The author coasiders that the results of Van dor Hiiide are incorrect, due to 
incomplete saturation. The errors in the data of others are alio pointed out. 

Solubility of Potabsiuh Magnsbiwm SirLFAri in Vatir. 

ts 5 §.) 


0 

20 

30 


Cfea. K^g(ao^)^ p«r SoUC 


m.i K^S0^.MnS0^.6H^O 45 

35*0 « 60 

30.4 ” 75 


n*». 

100 MgO 


liond 

FhMi 


14 . 0.5 K^^^.MgS 0 ^. 6 H ,0 

50. ^ 

50 .a 


100 gms. H,0 dissolve 30,.ja gms. tC,Mg(S0j,.6H,0 n 15“ 
(Lothian, 1909.1 * r r 











Equilibrium in thb System Potassium Sulfatb, Magnesium 
Sulfate and Water at Various Temperatures. 


d.of 

CMS. per 100 fljps, 

. aac« sol. 

Soiia 

sac. sol. 

^MgSO^ 


Phase 

Results at 0° 

(Benrath & Benrath, 

1930.) 


1.025 

0.0 

6.68 


i.o6i 

1.26 

7.03 


1.108 

4.17 

7.51 

n 

1.115 

4.59 

7.77 

” 1.1.6 

1.163 

8.60 

7.8s 

1.1.6 

1.165 

8.94 

7.53 

ft 

1.192 

11.79 

6.76 

»i 

1.265 

20.78 

3.03 

" + MgS0^.7H.0 

1.271 

20.74 

7.93* 

M8SO,.7H„0 

1.274 

20.68 

4.34* 

fl ^ c 

1.259 

20.94 

2.17 

" 

1.236 

20.82 

0.0 

ti 

Results at 25° 

(Benrath & Benrath, 

1929(A)) 


1.088 

0.0 

10.75 

K,SO, 

1.123 

2.60 

10.86 


1.149 

5.0s 

10.85 

" 

1.230 

12.61 

10.90 

” + 1.1.6 

1.249 

14.28 

9.89 

1.1.6 

1.267 

17.02 

9.18 


1.294 

20.32 

7.33 

M 

1.347 

26.02 

4.90 

’• t MgS()..7H,0 

1.324 

26.61 

2.11 


1.30s 

26.65 

D.O 

ft ^ ^ 

Results at 30° 

(in terms of gms. per 100 gms. 

H^O) (Siarrii and Clark 
1930. 

— 

0.0 

13. 1 1 

K,SO, 


4.80 

14.24 



12.03 

15.26 

ft 

— 

16.04 

1S02 

M 

— 

17.73 

IS.33 

" ^ 1.1.6 

— 

18.51 

14.45 

1, i .6 

— 

26.17 

11.29 

ft 

— 

31.78 

8.89 

If 

— 

37.43 

7.19 

ft 

— 

39.91 

6.5s 

" + MgS0^.7H-0 

— 

39.13 

5.53 

MgS0^.7H,0 

— 

39.29 

$.79 

If ^ f 


39.10 

0.0 

tf 


1 . 1.6 I SchOnite, Kj^S0^.MgS0^.6Hg0. 


Bozza, 1934, also gives a compilation with diagrams of all available 
data upon this system at temperatures between o**and lOo® calculated to 
the terms proposed by Janecke. 
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RQITI LIBRIUM IN THR SYSTEM POTASSIUM SULFATE, MAGNESIUM 

Sulfate and Water at Various Temperatures. (Continued.) 


u,or 

Ckis. per 100 i^s. 

sau sol. 

Solid 

sac. sol. 

'MgSO^ 


Phase 

Results at 350 

(Rozza, 1934. ) 



1.14S 

5.04 

12.40 

K,SO, 

— 

7.16 

12.28 


1.242 

13.13 

11.67 

" 

1.250 

14.40 

11.90 

" 1.1.6 

— 

16.15 

10.20 

1.1.6 

1.283 

17.82 

9.33 

” 

1.284 

20.37 

7.5s 

n 

— 

24.60 

5.61 

" 

1.360 

28.45 

4.35 

" + Mgso..7H,o 

1.336 

28.41 

1.78 

ngso,.7Hy 

1.332 

29.20 

0.0 

M 

Results at 50° 

(Renrath and Benrathj 

r 1929(^n 


1.087 

0.0 

14.14 

K,SO^ 

1.148 

5.05 

14. 13 

H 

1.255 

13.86 

13.47 

11 

1.292 

16.96 

13.10 

" 1.1.2 

1.290 

17.36 

13.06 

1.1.2 

1.322 

21.83 

10.32 

II 

1.337 

24.39 

8.14 

II 

1.370 

281 59 

5.98 

" 

1.394 

32.3s 

4.30 

" ♦ MgS0^.6H,0 

1.380 

32.76 

2.60 

MgSO^.elLO" 

1.383 

33.50 

0.0 


Results at 66° 

(Renrath and Sicnelsclimidt , 1931.) 



0.0 

16.16 

K,SO, 

— 

7.73 

15.01 

II. 

— 

14.01 

14.37 

" 

— 

17.08 

14.46 

” 1,1.2 

— 

19.33 

13.04 

1,1.2' 

— 

26.97 

7.67 

II 

— 

32.53 

$.86 

11 

— 

33.89 

4.48 

II 

— 

35.66 

4.01 

" + MgSO,.H.O 

— 

35.40 

2.08 

MgS0,.H,0 

— 

35.52 

0.0 

II 


1.1.6 “ Schonite .MgSO^ .61120; 1.1,2 - .MgSO^. 2H2O (Leonite). 
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EgniLiBRiUM IN THK Systbm Potassiitm vSitlpate, Ma(?nesiiim 


Sulfate 

and Water at 

Various Temperatures. 

(Continued.) 

d of 

Qas. p«r 

100 sac. sol. 


sat. sol. 



Phase 

Results at 75° 

(Benrath and Sichelschmidt, 1931.) 


1.095 

0.0 

17.0s 


1.151 

8.51 

16.13 


1.225 

12.70 

15.70 

n 

1.302 

17.18 

15.22 

” t 1,1,2 

1,320 

18.12 

14.09 

1.1.2 

1.351 

23.32 

11.14 

flf 

1.402 

26.44 

8.70 

tri 

1.419 

30.70 

7.71 


1.421 

31.66 

5.44 

1 . 2 

1.424 

32.13 

4.41 

n 

1.449 

35.54 

4.02 

" + Hijso .n 

1.437 

35.23 

2.30 


1.435 

37.11 

1.25 

«» 

1.432 

37 .30 

(».0 


Results at 85^ 

(Starrs and Storck, d ^ o ,) 


— 

6.08 

18.25 



13.60 

17.71 

” '* 

— 

17.33 

16.94 

“ i » 1 , 4 

— 

19.97 

14. B6 

i . 1 . /^ 

— 

25.49 

17.16 

+ l . 2 

— 

24 - 66 

9 .56 

1 . k! 

— 

27.74 

6.58 

•' 

— 

32.01 

3.27 

•' 4. Hij.Sf) .!! 

— 

32.9 

0.0 



1.1.2 ~ K' so .M|(SO , 2 \\ 0 (L<n)niieJ; 1.2 = f ra{4*‘if*f! 1 1#* i ; 

1 . 1.4 = K^S0^.MgS0^.r,H,p. 

EQUILI BRITTM in THK SYSTEM f’OTASSrifM StrLFATK, MAUNFMI’w 
Sin, FATE AND WATER AT 

(Benrath and Benrath, 19 ,h>.) lSr.irr:i .inri Stnr«:k» i-nn,* 


d.of 

Ows. p®r too #js. 


psr too 


sac. 

sac. 

solution 

JlollU 

sac. suJLutlua 

sol. 

^gso^ 


Fhaa® ' 



1.119 

0.0 

19.42 

K,SO 

0.0 

19 . 5 i 

1.217 

7.34 

19.46 

M ' 

8.69 

1 9. H 

1.339 

16.25 

iB. 7 S* 

it 

15.64 

lO.ctf"* 

— 

18.00 

18, 84* 

if 

17.33 


1.30s 

14.47 

18.64 

1.3 

n. 7 S{ 21 . 9 l 

1 9. oof U| .0 1 ♦ 1 . j 

1.304 

18.12 

14.26 

1.2 

16.49 

1 U . 98 -I , 

1.319 

22.63 

9.04 

It 

20.71 

10.40 '* 

1*332 

27.44 

5.54 


25.60 

6.5f> *’ 

1.361 

31.00 

1.31 

" + MgSO JLO 

J 9 .9ti( pi ,u ) 

1, 6ol i. 4 ^ ^ , 11. 

1.367 33.27 

* Metastable 

0.0 

MgSO^.H/ 

31.75I n.*P 

0,(1 HijMI ‘ 

4 


This system was also studied by Campbell, D<.)wnri ami K.miiih, imt 

their results give a curve which differncoBfiiderably (nm ih.ii Hf 
Benrath and of Starrs and Storck. Their values for the fri|)|i* fHoritn 
are shown in parentheses. 






K KALIUM 868 

Data are given for the reciprocal salt pair K^SO Mg(N 0 I MeSO 
KgiNOg)^, at 0° and 99.S®» Benrath and Benrath, 1930; at ^ 

Ben rath and Benrath, 1929a; at 75®, Benrath and Sichelschmidt, 

Data for the system KgSO^ + MgSO^ + H^O at 30 ®, calculated 

from the results of Weston, 1923* are given by Janecke, 1937, 10^8 
Data for the system K^SO^ + MgSO^ •*- KCl -f MgCl^ + 11^0 at loo'* are 
given by Campbell, Downes, and Samis, 1934. 

Solubility of Potassium Solfatb in Aqueous Solutions 
OF Manganese Sulfate and Vice Vbesa at 0^. 

(Cam and Uofenston, 1917 .) 


so 


s. per too 

30,001. 

001. teXld 

te0. per 100 

i00. 001. 0©i. 

3dUd 

MnSO^ 


Ph0»* 

- ' 


Fh0te 

0.0 

6.82 

KpSO. 

27.62 

4.48 MnSO^ 

K^SO.,uH 0 

6.21 

7.75 

H 

30.28 

4.00 

II ^ 

8.21 

7.97 

" 

14.30 

1.15 

II 

11.80 

8.48 

It 

34.38 

2.81 

II 

13‘68 

8.88 

'• - MnS 0 ..K.S 0 ^. 

4tt^D 34.53 

i.85 

If 

17.39 

7.60 

MnSO^.K^SO^faHjo 

34.49 

1,68 

H 

23.64 

5.54 


34.78 

0.00 

M 

25.50 

5.00 

M 





Eqdilibriok m thi StsiiK Potassiok SutrATt, MAjieAHisi Solpati 
AKD Wat** at Various TtNRtRATO***. 

(B«r*tto. 19 ao.) 


Qi0. p*r too 000. 
t® 00U 0oj^uUon 


17. 

5 14.85 

10.85 ^*^4 Mn5 

30 

15.46 

12.25 

" ♦ 1.1.4 

f 1 

33.64 
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1.1.4 1.3 

35 

15.65 

13.10 

IC,SO,. 1 . 1.3 


30.40 

6.6 

1.1.4 ♦ 1.3 

40 

14.26 

13.78 IC|!S04 1,1.2 

tt 

27.18 

7.23 

1.3 ♦ " 

ft 

34.66 

3.34 

" ♦ Mni 

50 

0.0 

14.17 


N 

2.77 

15.02 

‘n ' 

It 

7.36 

15.11 

H 

II 

11.78 

15.34 

** i.i.a 

II 

14.43 

13.40 

1.1.2 

It 

16.45 

12.34 

It 

** 

17.17 

11 . 8 s 

H 

N 

18.30 
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»l 

H 
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11.41 

" *► 1.2 

” 
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9.51 

1.2 

n 

24.82 
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I* 

n 
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S.85 

n 

n 
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N 
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0.0 

Mm 

55 
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IS .91 

K-SO. ♦ 1 . 1.3 

tf 

16.71 
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x.a* * - 


33.6 

3.1 

" ■*■ Mni 


tea. ptr 100 pit. 



00 L 


telid 

Fneae 

66 

8.63 

26.7$ 

K^aSO ♦ 1 ,1.3 

fi 

*1.35 

24.77 

ila ^ H 

80 

0,0 

17.92 

Kp,SO 

H 

3.5B 

28.60 


H 

5.41 

28.40 

M 

If 

5.84 

18.40 

♦ 1.2 

» 

6,16 

27.13 
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« 

6.92 
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M 
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20 . 02 

»♦ 

ft 

14.57 

6.66 

It 

n 

26.65 
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H 

It 

20.42 

4 . 8 s 

** 
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♦» 

30.24 

0.0 
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26.84 

i.a 
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» 

ft 
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H 
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7 .as 

It 
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6.00 
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17.0 

4.1S 

ft 
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25.92 

a.48 

“ ♦ Mm 

ft 

28.49 

0.0 

Hdi 


1.1.2 * MnSO .IC.S0.A2f 
Mm = MnSO^.H^Mns = 


0; 1.1,4 = MaSO^ 


MnSO, 


• sHgO. 


'W' 


a«.0; 


ua 
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Solubility of Manganese Sulfate in Aqueous Solutions of 
Potassium Sulfate at ^2^)® and Vice Versa. (Cavoa and Johnston, 192G.) 


Gms. per lOO gms. 


Gms. per lOO gms. 


sat. sol. 


sat. sol. 


Hn SO4. 

K, SO*. 

Solid Phase. 

MnSO*. 

K,SO*. 

Solid Pha«e. 

39.10 

0.0 

MnSO,.mtO 

35.58 

4 . 3 o 

I.I.4 

39.03 

0.43 

» 

30.47 

5.27 

» 

38.54 

1.87 


19.27 

10.06 


38.42 

2.46 

» 

16 .58 

12 . 31 

» +K.^S( 

38.21 

3 '.o 3 

» 

1 5 .22 

I 2 .o 4 

K2SO4 

37.92 

4 .i 5 

» -f-1. i. 4 

6.36 

u. 27 

n 

37.28 

4.20 

1.1.4 

o.od 

12.59 

n 

I.I. 4 = 

MnSOi. 

0 

*• 

c 





Solubility of Potassium Sulfate in Aqueous Ammonia Solutions at 20®. 

(Girard. 1885.) 

Gms. NHa per 100 cc. solution o 6.086 15.37 24.69 31.02 

Gms. K2SO4 per too cc. solution 10.80 4.10 0.83 0.14 0.64 

One liter sat. solution in water contains 105.7 gms. KSO* at 20“. 

One liter sat. solution in 5.3% NH» contains 45.2 gms. KjSO. at 30 °. 

(Konowalow. iS99b.) 


Equilibrium in the System Ammonium Sulfate + Potassium 
Sulfate + Water, (Woaton, 1921) 

Results at Results at 30 *. 


Gms. per 

100 gms. 

Gms. per lOO gms. 

Gms. per 

100 gms. 

Gms. pet 

' too gms. 

sat. 

sol. 

Solid Phase. 
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sol. 

HoUd 

Phase. 

K,SO*. 

(NHjgSO*. 

K,SO*. 

(NH.),SO*. 

K,SO*. 

{NH.hSO*. 
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(Nil.), 80 * 

0.0 

4.3.5 

0.0 
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0.0 

44*2 

0.0 
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12.0 

86 

I .2 

42.7 

3.3 

9^-7 
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28 

7‘>. 

2.4 

40.9 

12 . 2 

87.8 

4.00 

37.0 

40 

()0 

4%i 

37.8 

28.7 

71.3 

4.40 

35.1 

53 

47 

'>°9 

33.5 

43.6 

564 

5.42 

3 i .4 

69 

3i 

6.4 

3i.o 

61. 3 

38.7 

7.35 

22 .3 

84 

16 

9-* 

18.5 

74.2 

2,5.8 

9°52 

10.7 

94 

() 

10.7 

8.4 

98.2 

1.8 

10.70 

0.0 

100 

0 

! I . 2 

0.0 

I<M»,0 

0.0 


The solid phase at both temperatures consists of a eontiiiuoui series of mixed 
crystals. The author also gives complete data for the <|uarternnry lyttem 
(NHJa SO 4 + Mg SO 4 + Kj SO 4 “f lit ^ 1 ° I'hc rcsultf are expressed in teriiii of 
the Hj 0 required for the solution of roo gm. quantities of various mixturei of the 
three salts. 


Solubility of Mixed Crystals of Potassium Sulfate and Ammonium 

Sulfate at 25**. 

(Fock. 1897) 


Grams j:w Liter. 

Milligram Mols. pct Liter. 

M<^. per cent 

Sp. Or. 

Mc4. per tml 

KaSO*. 

(NH 4 ) 2 S 04 . 

K3SO4. 

(NH 4 )s.S() 4 . ’ 

KsSC), tn 
Jwdutitm. 

ttf 

SeJutkm. 

KiSC,)* in 
Sitlid Phftic. 

127.9 

0.0 

734 

0.0 

100 

1 .0S6 

100 

135 -7 

115-7 

773.5 

874.6 

47-1 

I.I49 

91 .28 

84.20 

281.1 

483 

2126 

18.5 

1.200 

80.05 

59.28 

3 SS -0 

340 

2685 

II. 13 

t .226 

68«63 

40.27 

482.7 

231 

3650 

5 98 

I .246 

27 »S 3 

0.00 

543-3 

00 

4100 

0.00 

I. 24 S 

0.00 

Results are also given for 14 

IS®, 16°, 

30^, 46®, and 47®. 
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Bquilibriiim in the System PoTAssntn Sulfate, 
Ammonium Sulfate and Waxes at and at so®. 

fjan®cEt. 

Results at 0® H«‘sulih at so® 


On. Mol. P®rcmc. 
in 

diasoivtd 


fte. MoU. HpO tu 

dlsaolv® 100 #»8. 

MuU. Salt, mtxturte 


.te. Hol. {'«rcMi »ta. Hols. HpO to 
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aiaaolvaa Kpril)^ * ««1«- BaU wuture 
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90 
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SO 

4^0 

0 

1160 


100 

75 

90 

8 s 

80 

100 

70 

120 

6 a 

145 

K 0 

780 

0 

SIS 


The solid phases consist of a serie-i of mixed crystal i containing the 
two salts in a continuous ratio. 

The author also gives results for the tiuariernary sysiiMns in the re- 
ciprocal salt pair K^SO^ 2NH ♦ jKNO^ - ^-i 

SO®. Similar data for the reciprocal salt pair I iSO^^CrO^ 

at 25® are given by Ishikawa, 1926.1 


Solubility of Potassium Sulfate in AQUEmts SoLimoNS of Sodium 

StllJ-AlK. 

Results at 25®. Result s at m'* 


(Smith and Ball, lyi?*) 

Urns, per 100 Gms. 

n/). 

Gms, per 100 Gm » 
Sjtt, St>l. at 1,1*’ 

(Katkrn, ) 

(tiii’i jn’r ti>r) (imn, 

^.U SiJ til tm'\ 

Snlid Phieif 
at .u" awl at 60*. 

Na4S04. 

KjS 04 . 

'N^SO*. 

KjStL 

SaMU 

K|St», 

0 

12.05 

0 

11 .Q 

0 

i.S %3 

K,S(\ 

1.78 

12*33 

7.1 

10.7 

6.6 

13*6 

’* 'Mdatjerite 

3-58 

12.65 

31-4 

4*3 

27.1 

K.2 

KafHt), f Mix rryMali 

5-38 

7.19 

12.89 

13.12 

33 - 3 E 

0 

3^*3 

0 

NejSO* 


Additional data for the aliove system at 15^, 25®, 4(f, 50^, fni®, 70® ami Ho® are 
given by Okada (l9i4'l. The resiiltH Hh<jw that jiofawtim and nmlium sulfates 
form a double salt of the com^Kisition K3Na(SC)4)s. Thin <lo«ble salt di»olv« 
sodium sulfate as a solid solution but not poiaaium sulfate. 

Rquilibeium in tiik System Potassicm St.ii.FATi<, Sodium Suclatk and VVateic 

I ILimId. man. $ 

Constant stirnng for about .{<> brs, at iiiut 10 lirs. at tjo® win employed. 



Cm*., itrr <» 8 i. hoI. 



t" 

N«,S<> 4 . 

K,SO*- 

HoU»l 


Ti . . . . 


7 

4 JHUetl riv ^wUiU 

, t N« ,sa, 

7.5 . . . . 

5.58 

11.77 

t K,N«:StL, 


<) 0 . . . . 

,.. 77.0^ 

H. Hi 


Nrt.HAK 

po.... 

... t)/i,T 

14.97 

h ,SO-,_ #■ N.%,» HO,-, 



Tile abov<^ results at 9/i^ are tnkoii from Meyerholler mid SuunderM, iHy}* 
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POTASSIUM SULFATE 

Equilibrium in the System Potassium Sulfate, Ammonium 
Sulfate and Water at Various Temperatures. 

(Bovallnl ana Fabrla, idto.) 


Ctas. per : 

100 gms. 

Wt. % in Mixed 

Qms. per 

100 gms. 

wt. ^ us Hix«a 

sat. solution 

Cry seal a composing 

sat. soj^utlon 

Crystal® composing 
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Results 
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Results 
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Results 
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Results 
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at 96,5** 


2.928 

35.21 

52.0 
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Results 

at ss"" 
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( b. f) t. 1 
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6*69 

42 . 53 

35.9 


Congealing temperature with ice. 
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Solubility of Potassium Sulfate im Aqueous Solutions 
OP Sodium Sulfate at 2$*^ and Vice Versa, 

fSftlstro* anU ^ith, loso.) 


ilBS. per 100 

pis. H^O 

Solid 
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Solid 

'. 


Phase 



‘ FUase 
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ft 
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6 .TS 9 

ft 

7.92 

10.63 
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11.37 

sK*S0,.^a, SO, 

32.53 
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tt 


Equilibrium ik the System Potassium Sulfate, Sodium 
Sulfate and Water at Various Temperatures. 

(Cormc ttftd KroaUacU, IDF0.) 
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fi 
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4 .^ 
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S.03 

SO 
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29.40 
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II 
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13-77 

75 

1.322 

27.84 

7.38 

If 
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16.43 

100 

It 3 i 5 

26.97 

9.15 

It 
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18. So 


Solid 


Gl 


Naxo 


* 

* Naio 

* K,SC)^ 

* Naio 

* K,sn, 
+ Nk 


* K,S0, 

♦ nI ^ 

Na 

, K,S 0 , 


Na = Na,S 0 ^: Naio = Na.S 0 ^.lodgO; Gl = Glaserite; jK^SO^.Na^SO^, a 

double salt capable of dissolving NAj^SO but not K^SD to Com solid 
solutions (mixed crystals! with a variation in content of KjpSO^ frw 
78,6 to 61.8 percent. 


These authors also give data for equilibrium in water, including densi¬ 
ties, of potassium and sodium sulfates and nitrates at $ 0 *^ to 90®. 

Complete experimental data for equilibrium in aqueous solutions of 
mixtures of potassium and sodium sulfates, nitrates and chlorides (in¬ 
cluding densities! at temperatures between 0® and 90® are given by Qomtc 
and Krombach, 1929 and Comec, Krombach and Spack, 19*10. These authors 
have made use, whenever necessary, of the results for ternary and quaternary 
systems previously reported from their own laboratory or by others, includ¬ 
ing Cretien, 1929; Coruec and Hering, 1925-7; Cornec and Kn«bach, 1929! 
Meyerhoffer and Saunders, 1899; d»Ans 1915 and Blasdale, loiB. 

Data for the system K^SO Ha^SO. at 35®, 50® & 75^ 

are given by Teeple, 1929. 
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Equilibrium in thi Systbm Potassium Sulfate, Nickel 
Sulfate and Water at Different Temperatures. 

(Benrath, l 97 iP .) 
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40 
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0.51 

K^SO^ i 1.1 

.6 ” 

3.60 

42.3 

NIS0".6H^0^^ 

1.1.6 


1.1.6 = Kj,SO^.NiS0^.6HgO 


Solubilitv of Mixtures of Potassium and Lead Sulfates and of 
Potassium and Strontium Sulfates in Water, 

(Barre, 1909.) 


Results for K2SO4 + PbS04. 


Results for K2SO4 -f" SrS04. 


t“. 

Gms. KjSO^ 
per 100 Gms. 
.Sat. Sol. 

Solid Phase. 

f. 

Gms. KjSOu 
I>er loo Gms. 
Sat. Sol. 
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PbS 04 .KjS 04 
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5° 

1.88 

SO 

I .09 

44 

75 
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75 

i-s37 

44 

100 

3.90 

100 
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Equilibrium 

IN THE System 

POTASSIOH 

Sulfate, P 



Sulfate and Water at 

25®. 



(Reataolo, 1034.) 


Qaa. per 

' 100 PM. 

Solid 

Qaa. per lOO 


aac. 

aol. 

. 

Bat.^aol, 


'Prj,(80^) 

3 ^ P ^4 

Phaae 




Sdlitl PhaM. 

K9SO4.Sr.SO«|-SrS0« 


4.07 slC,S0^.Pr,(S0^ Ijj.iyD 0.3a 
4.01 " ‘ 0.40 

3.20 4 iK SO •Pr(S 0 .I, o.ja 
1.47 4K,S0,.Pr,(S0J,rt(i)i.87 
1.03 3K^S0^-Pr^S0j),.432.63 


0.88 3K-S0..Pr,(S0 
0.67 3K,SO’.aPr,(S04.8H,0 

0.34 — 

0.37 KySO^.PrylSO^Ig.sH/) 
0.19 — 


SoLUBiiiTY OF Potassium Sulfate in Aqueous Solution* of Zino Sulfate 
AND Vice Versa at liS". (Cwv.n mui Johnitioii, mo.i 


Ums. per J00.fms. 
»at. sol. 


UiiiH. per tm gin»i. 
»oL 


K, 8()» 
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»+-K.jS04.?.nS0^.i.lf <» 


4.73 K,SO,.ZnS 04 .»Jff ,0 
f) . 4(> » 


h,Hih:/,nn 0 ^ l«,0 


»> I 

ZnKlL.nLO 
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SO 


EgniLiBRioM IK TIIK System Potassium Sulfate, Einc 
Sulfate ako Water at Various Temperatures. 

fB«nraau 1930.) 
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17.87 


** 

24.96 

19.1^ 

II 

8.48 

18.17 

11 

II 

24.40 

18.85 

II 

11.80 

18.24 


II 

26.82 

17.69 

II 

13.46 

17.77 

II 

II 

30 , 6 a 

15.08 

II 

13.67 

18.14 

” ^ 1.1.6 

II 

36.70 

13.51 

»' 

14.32 

16.91 

1.1.6 

** 

36.95 

7. 15 

II 

16.29 

14.36 

II 

It 

38.85 

2 , 2 \ 

II 

21.04 

13.16 

" 


37.71 

0.0 

11 

23.00 

12.17 

II 




1 

.1.6 ~ 

K^S 0 ^.ZnS 0 ^. 61 Ij, 0 . 





tioUd 

f’hast 


1 . 1.6 


ZnSO^.Ii j 


K,SO 


A 


1 . 1.6 

t) 


1 . 1.6 


" * ^nSO .H ,0 




Solubility op Potassium Sulfatb im Agunous Solutions of 
Uranyl Sulfate aho Vice Versa at 2 %^^ 

(Coiani. lOFiFi.) 


Ona. par 100 gws. 
sac. so^uuofi 

Solid 

PBasa / 

Ons. par lOO gus. 
sac. s^iutim) 

'UOpSO^ 

K,8o; 

OOj^SO^ 

E,80a' 

0.0 

10.40 

IC,S0, 

^1.69 

1.91 

0.91 

10.67 

11 

35.97 

1.79 

1.59 

11.02 

II 

39.73 

1.77 

3.39 

11.17 

If 

SI .70 

0.71 

2.41 

9.01 

K,(UO,) 

S9.30 

0.54 

2.43 

7.31 

II 

61.50 

0 . 4 S 

4.73 

3.50 

II 

61.2s 

0.33 

9.91 

2.69 

It 

61.18 

0.0 


solid 

FltM« 

K^(U0j,)(Snj,.2H^0 


K,tUCV'F'^A'.v5»F0 


U0,S0,.3H,0 

It 
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Solubility of Potassium Sulfate in Aqueous Alcohol. 




((ierarrlin, 1865; Schiff, i86x.) 




In Aq. Alcohol of 0.939 

In Alcohol of DifTerent 



Sp. Gr. = 

40 Wt. Vo- 

Strengths at 15^ 



.0 Gms. K2SO4 1'icr too 

Weight per 

(ims. K2SO* i>er loo 


^ * Gms. Alcohol. 

cent .\lcuhol. 

Gms. Sat. Sol. 



40 

0.16 

10 

3.90 



80 

0 . 2 X 

20 

I .46 



60 

0.92 

30 

0 - 5 ^' 





40 

0 .2X 


Solubility of Potasshim Sulfate 

IN AQiq*:Otrs 

Alc:<)Hol at 

25 ^ 



(Fox and CJauKC 

lyro.) 



Gms. per loo Gms. SaL 

_ 

Solution. 

Crins. i>er 

loo Gms, Sat. Solution. 

K2SO,. 

CgHaOH. 

^ IUO.~" 

K.SO4. 

tycon. 

I LG 

9.17 

I- 3 S 

89.48 

2.66 

15.26 

82 ,08 

6.90 

4.80 

88.30 

1.83 

20.50 

77,67 

4.96 

7.80 

87.24 

0.97 

26.91 

72.12 

432 

9.70 

85.98 

0.41 

35-97 

6,62 

3 S 7 

12.34 

84.09 

0.22 

43.90 

55 

2.71 

14.51 

82.78 

0.016 

69.26 

30.72 

Solubility of Potassium Sulfate 

.VT 25” (Fox and ' auge, ) 

IN: 

Aqueous Chloral Hydrate Solutions. 

Atjueous 

(dyrt'Dil Solutions, 

Gms. 

per 100 Cims. Sat. Solution. 

Gmn. piT tm :) Grni. Nat Snhjtiofi. 

'ICaSO^. 

CClaCIKOH) 

s. H,(). 

' knSO,. (CII.UIUATKHL 

ILG 

9-13 

6.44 

« 4-43 

8.87 

8 .()6 

82.17 

S.41 

9.00 

82.50 

7.69 


78,95 

7-79 

12.38 

79 -S3 

6.47 

20.34 

73-19 

7-31 

13.20 

79-49 

5-83 

24.15 

70.02 

5.88 

22.07 

72.05 

4-44 

33 • 73 

(>i .83 

454 

33 • 15 

62.31 

3-95 

40.40 

55-95 

3 - 3 <’ 

44.40 

52.24 

3-38 

43 • 5 *^ 

53,10 

2.92 

47.30 

49.78 

2.69 

50. r 8 

47 * *3 

2 

62.82 

35 -18 

2.07 

57 22 

40.71 

I- 7 S 

70.28 

27.97 

1 . 53 

67 .(?4 

30 53 

1.40 

80, 1,6 

18.24 

o.qH 

78.18 

20.84 

1.08 

85.26 

13.66 

0.73 

98,28 

0 . t)f| 


Solubility of Potassium Sulfate at 25"^ (Foxami (kugii, in: 


Aqueous Acetone Solutions. Aciueous F^ritline Soluiions, 


Gms. 

r>er 100 Gms. Sat. 

Solution. 

(imi. 

s? 

1 

1 

1 

Stiliition, 

r~ 


-- - ... 


...A, 


K2SO4. 

(CIDtCO. 

H,<). 

KtHG 4 . 

c:H<((.:H,cHh 

>N. 11,1), 

7.20 

4.92 

87.88 

7-95 

4.23 

87.8.* 

5.02 

10.06 

84.92 

4.77 

13.90 

8 t. 3 .< 

2.96 

16.23 

80.81 

2-75 

24.51 

72,74 

1.50 

24-31 

74.19 

X.47 

34, IQ 

64 34 

0.47 

37 - iQ 

62.34 

0.45 

46. 2C| 

5.^ -16 

0.20 

46.29 

53 -SI 

0.12 

55*93 

4.^-95 

0.03 

62.40 

37-57 

0.006 

75.90 

24 09 
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Solubility of Potassium Sulfate at 25“ (Fox and Gauge. 1910.) in; 

Aqueous Ethylene Glycol Solutions. Aqueous Mannitol Solutions. 


Gim. net joo Gma. Sat. Solution. Gnu. per lOO Gms. Sat. Solution. 

__^ . ~ 


KaS 04 . 

(CHjOH)*. 

HjO. 

K 3 SO 4 . 

(CHOH)4(CHaOH)2. 


0.67 

3.16 

87.17 

10.32 

3.20 

86.48 

7.69 

9-79 

82.53 

9.6x 

8-35 

82.04 

5*74 

18.47 

75-79 

9.19 

11.26 

79-55 

3 -S 7 

32.11 

64-32 

8.66 


77-04 

1.83 

49 03 

49.14 

8-35 

17.22 

74-43 


Solubility of Potassium Sulfate at 25® in: 


Aq. Sucrose Solutions. Aq. Potassium Acetate Solutions. 

(Fox and Gauge. 1910.) (Fox. 1909.) 

Gms. per 100 Gms. Sat. Solution. Gms. per 100 Gms. Sat. Solution. 

___-..-A. . . —. - 


' KjSO^. 

CijHmOi.* 

H. 0 . 

K,SO.. 

CHaCOOK. 

HA 

9-^5 

9-56 

80.79 

6.65 

6. II 

87.24 

8.6s 

18.55 

72.80 

5-09 

8.68 

86.23 

7.42 

28.16 

64-42 

3-99 

11.29 

84.72 

6.35 

37-24 

56-41 

2-35 

15-59 

82.06 

S-2I 

47-55 

47.24 

1.23 

20.12 

78.6s 

4,24 

57 

38.76 

0-39 

29-95 

69.66 

8 

(xq 

3 

dycerol of d — 

1.255 dissolve I.3i6gms. KaS04 at ord. temp. 

(Vogel, 186 


Solubility of Potassium Sulfate in Aqueous Acetic Acid and in 
Aqueous Phenol Solutions at 25°. 

(Rothmund and WUamorc, 1902.) 

In Aq. Acetic Acid. In Aq. Phenol. 


Moh. per Liter. Grams per Liter. Mols. per IJtrr. (irnma per TJter. 


CHAOOH. 

K2S64. 

CitsCOOll. 

K.3HO4. 


K.aS 04 . 

QHftGH. 

Kj-SO.. 

0-0 

0.6714 

0.0 

II7.O 

0.0 

0.6714 

0.0 

II7.0 

0.07 

0.6619 

4.2 

iiS '4 

0.032 

0.6598 

3.01 

115.0 

0-137 

0-6559 

8.22 

114.4 

0064 

0.6502 

6.02 

” 3-3 

0328 

0.6350 

19.68 

no.8 

0.127 

0.6310 

n.94 

IIO-O 

0-578 

0.6097 

34.68 

106.3 

0.236 

0.6042 

22.19 

105-3 

I.I5I 

0-5556 

69 .06 

96.87 

0.308 

0.5834 

28.97 

lOI .7 

2.183 

0-4743 

128.58 

82.70 

0.409 

0-5572 

38.46 

97.2 





0.464 

0.5480 

43-63 

95-5 





0.498 (sat.) 0.5377 

46.82 

93-8 


100 gms. water dissolve 10.4 gms. KaSOi 4* 219 gms. sugar at 31.25®, or 100 
gms. sat, solution contain 3.18 p:m8. Kti^4 4 * 66.74 gms. (Kdhkr, 1897.) 

100 gms. 95% formic acid dissolve 36.5 gms. at 21®. (Aschan, xgia-) 

100 gms. 95% formic acid dissolve 14.6 gms. KHSO4 at 19.3®. “ 

100 cc. anhydrous hydrazine dissolve 5 gms. K2SO4 at room temp. 

(Webh and Broderson, 1915.) 

100 gms. hydroxylamine dissolve 3.5 gms. KtS04 at 17-18®. (de Bruyn» 189a.) 








Solubility of Potassium Sdlfatb in Aqubous Solutions 
OF Mbthyl Alcohol at 25°- 
(AJcerlof and TurcK, 1935.) 


Wu percent 

Ota. Mola. KgSO^ 

wu percent 

Om, Hole. K^SO^ 

CHgOH in 

per 1000 fflw. 

CH^OH In 

per 1000 0 BS. 

Aq. Solvent 

Aq. Solvent 

Aq. Solvent 

Aq. Solvent 

0.0 

0.690s 

29.99 

0.0536 

9.7 

0.3049 

40.10 

0.0221 

15.09 

0.1933 

59-94 

0.00342 

21.30 

0.1134 




Solubility of Potassium Sulfatb in Aqubous Ethyl Alcohol. 

(Wrigfec, 19F7.) 


Wt. P«rcent Cj^gOH 0»». K^80^ p*r 100 

in Aq. Solvent p»8. Aq. Solvent 


20 50.0 

100 SO.O 


0.14 
0.51 


Solubility of Potassium Sulfatb in Aqubous Solutions 
OF Various Compounds at as®. 

(W«5«r, I9f9.) 


CM. Hols. 

Aqutous Soluclon of: 


Water alone 

0.5562 

Cane Sugar 

0.5537 

Mannite 

0.5518 

Methyl Alcohol 

0.5415 

Acetonitrile 

0.5398 

Ethyl Alcohol 

0.5356 

Acetone 

0.5313 

Methyl Acetate 

0.5408 

Propyl Alcohol 

0.5311 

Methyl Ethyl Ketone 

0.5308 

Diethyl Amine 

0.5293 

Phenol 

0.5291 

Aniline 

0.5224 

Paraldehyde 

0.5229 

Ethyl Acetate 

0.536s 

Butyric Acid 

0.5410 

Ter. Amyl Alcohol 

0.5178 

Valerianic Acid 

0.5392 

Iso Amyl Alcohol 

0.5158 

Hexyl Alcohol 

0.5476 (3^ 


»S0^ ptr lit«r In Aq. Soluuon ofi 


grriirw&riisirty 

F.TrwoHiiir^ 

I 

te 

0 

0.5562 

0.5562 

0.5562 

0.5555 

0.5532 

0.5430 

0.5538 

0.5496 

0.5421 

0.5295 

0.5000 

0.4518 

0.5259 

0.4381 

0.4332 

0.5187 

0.4783 

0.4023 

0.5086 

0.4574 

0.3827 

0.5249 

0.4938 

0.4336 

0.5068 

0.4577 

0.3861 

0.5030 

0.459S 

0.3744 

O.SO 4 O 

0.4623 

0.3663 

0.5030 

0.4556 

— 

0.5079 Ui 

— 


0.4931 

0.4287 

— 

0.5186 

0.4828 

— 

0.5292 

O.5OSS 

0.4618 

0.4797 

0.4141 

0.3153 

0.5236 

-- 

— 

0.5065 ta) 

— 

— 

0.5407 Ui 

— 

— 


(i) - 0.2 Normality iastead of 0.2$; (a) ^ o.iSs Normality instead of 
o.2s; (3) = 0.0208 Normality instead of 0.125; (4) “ 0,041^ Normaliiy 
instead of 0.25. 
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SoinBILITY OF POTASSIOM SULFATg IN AQUBODS SOLUTIONS 
OP Eihylbnb Glycol at 30“- 

(Trlabl®, I 9 ?l.) 


a. of 

Gtas. p«r 100 jps. 

. sac. sol. <1. of 

Qms. p«r 100 jjaa. sac. sol. 

sac. sol. ^ 

CHy,0HCH^0H 

Kj,S0^ 


1.0881 

0.0 

11.14 1,0646 

38.58 2.41 

1.0812 

4.21 

9.84 1.0708 

49.75 1.45 

1.0737 

9.01 

8.11 1.0823 

65.62 0.63 

1.0651 

18.64 

5.66 1.1060 

100.00 0.00 

1.0627 

28.91 

3.67 


Solubility 

OF Potassium 

SULFATK IN AQUBOUS SOLUTIONS OF URITHAN AT 2$' 
(Pallcaach, 19?8, 19».) 


Oto. Mola. p«r 1000 »is. H^O 

^ KjgSO^ 

SoUU 

Phs^« 


0.690 

0.0 

K^SO^ 


0.468 

1.1225 

H 


0.026 

23*49 

r« 


0.016 

50.4s 

M 


Solubility of Some Potassium Doubi.k Sulfates in Water at 25®. 

(Locke, xyoa.) 


Double Salt. 

Formula Aubydrous Salt 

lormuia. too Gnn, H,0. 

Potassium Cobalt Sulfate 

KjCoCSO^la.blLO 

12.88 

“ Copper “ 

K,Cu(S 04 )i,. 6 H 2 () 

11.69 

“ Nickel 

KYNi(S04)2.6H,() 

6.88 

“ Zinc 

KaZn(S04)i.6H.O 

13.19 


Solubility of Potassium Nickel Sulfate and also of I^otassium Zinc 
Sulfate in Water, Each Separately Determined at Different Tem- 


PERATURES. 







Gms. per 100 Gms. HjO. 


Gms. j)er 100 Gms. H3O. 


t*. 


KsZnCSOj; 


'k.N'KSO.), 

K,Zn(SO,U 



. 6 HaO. 



, 6 IW) 

.(iiW). 


0 

6 

13 

40 

23 

45 


10 

9 

19 

50 

28 

56 


20 

14 

26 

60 

35 

72 


25 

16 

30 

70 

43 

88 


30 

18 

35 






Solubility 

OP Potassium Nickel Sulfate in Watbr. 




ILaccay. 

19 FS.) 




Ota a. 

K^ 1 ( 80 ^)£ P«P 

Soiidi 

fO 

dis. 

^ par Solid 


100 

gas. sac. sol. 

Phase 

V 

too aftC. 

sol. Phase 

0 


3.a6 K^Ni(S 0 .),. 6 H 0 

40 

8.97 

K.NKSOJ^ 

10 


4.31 

H 

50 

11.02 


15 


4.93 

H 

60 

13.33 

II 

20 


5.61 

H 

70 

15.88 

It 

2$ 


6.36 

tl 

80 

18.68 

II 

30 


7.17 

H 

90 

21.74 

H 





100 

25.04 

fl 
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00 ems. H 0 sat. with Potassium Neodymium Sulfate, KN<l(S 0 ^lj,.Hj, 0 , 
coatain 1.7 |m. KN<l(S 0 ^lg at 0“ and 1.3 gms. at 20". (Meyer and 
K'ittlemann, 1931 •• 


One liter sat. solution of Potassium Zinc Sulfate in Water contains 
85.94 g">s- K^Zn(SO«ty at 6-8°- (Haber-Chuwis, 1926.) 


Fusion-point data are given for the following mixtures: 


K^SO^ 

Kfiso 




+ HySO. 

KgSpO? 

^ Nn NO,- 
^ Na6l 
^ Na.SO. 
4. RbCl 
4. Rb_SO. 
SrSO^ 


(Kendall and Landon, 1920; Cambi and Rozza, 1923*) 
(Cambi and Sozza, 1923.) 

(Amadori, 1913*) 

(Bowen, 1926.) 

(Sackur, 1911-12.) 

(Janecke, 19081 Nacken, 1907 (b)(c); Sackur, i9ii**i2«) 
(Dombrovskaya, 1933 *) 


(Grahmann, 1913; Calcagni, 1912, 1912a.) 

POTASSIUM Ethyl SXTLFATE K(('2lU)S()4. 

SoLi/BiUTY IN Water. 

(IllinKWorth ami Uowurti, 1HH4.) 


Otm . K(CtHs)S04 
per 100 Gm^. 
Sat. Sul. 


-14.2 4501 

o 5S.71 

+ 15 6a,jS 

Solubility of Potassium ICthyi. Sui.i ate, Potassium Methyi. Sulfate and 
OF Potassium Amyl Sulfate in Water, Determined by ’ihk Frek/inu- 


Hi 


point Method. 


Results for KCC2n6)S04 
4 - IhO. 


(liliiiK'vorlli amt llmvanl, iHH.j.) 

Results lor K(CH3)SU4 
4 - IW. 


Results lor K((*iHu)S04 
f I hi ). 


t*. of 
Solidifi- 
cation. 

Gms. 

KCCaUOSth 
per too 
Gms. Sol. 

IS . 

t na»e. l 

(illH. 

Kfuiysth 

IHT too 

urns. S<» 1 . 

S^rUfi 

Pha»e. 

.n (itnn 

.Solidify ^>lul 

talam. 

— 2.2 

10 Ice — 2.3 

10 Ice 


- r.o 

10 k-c 

- 4.9 

20 

- 36 

15 


- 4'3 

20 

- 8.2 

30 

' 5 

20 “ 


S 4 

24 

— 12.1 

40 

‘ - H 

30 



4 iccujr, 

-14.2 

45.01 " 

‘ + K(U.4I:.)SG4 -U.H 

30.84 •• 

+K({:iIs)S(h 

, - 4.8 

25 

- 6 

50 

ivCC'sHOSth —11.5 

40 

K(CHs)HO* 

0 

33 ■ 44 

0 


“ 0 

47.1 

•• 

4 '' 17 >3 

S 9 - 4 f» 

+ 15 


+ U .3 

54,8 

“ 




100 g^s. methyl alcohol dissolve 1.72 gws. Batassium ethyl sulfate 
at IS® and 13.87 gms. at the b. pt. (65.8®)- (Henstock, 193<|. 1 
Solubility op Potassium Ethyl Sulpati ih Mixturis or 
Msthyl Alcohol ahu Acktoms at 20®* 

fHinflCoctc. 19S4J 


The results are given only in the form of a diagram from which the 
following approximate values were read. 


Percent Acetone 
In Mixed Solvent 


Om&. K(C^^)80^ 
per 100 aa®. Solvwt 


Percent Acitemt 

In Mixed aolvwt per WO feft. Itelviwt 


0 (^CH^OH) 


10 

20 

30 

40 


2*2 
2 .SS 
2.8 
2.95 
2.8 


60 

70 

80 

90 


10O((=CH3CC)C1I3) 


3.25 

1 . 7 S 

1.25 

0.70 

0.0 




K 
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POTASSIUM Ethyl SULFATE KCiHg-SOi a and {i forms. 

Solubility of Potassium Ethyl Sulfate in Wateb. (iiammhk aiuiMuUaby, 1921.) 

This compound is dimorphous. On crystallizing from methyl alcohol or water 
there first appear tufts of long feathery crystals which redissolve as the solution 
cools and give place to the ordinary foliated form. Analysis showed no difference 
in composition between the two forms. The temperatures were determined at 
which the edges of crystals, present in synthetic mixtures contained in sealed 
tubes, changed from rounded to sharp or vice versa. No matter at what tempe¬ 
rature crystallization occurred the unstable p form was always the first to separate. 
It was easy to distinguish which solid phase was present at the different tempe¬ 
ratures. The transition point was found to be at The ice curve was deter¬ 

mined by the freezing-point method. 

^ ® t* of ioHUlon for 



Gms. K0^114804 par 




Gms. KCsUj,S 04 per 

t". 

100 g:ms. sat. sol. 

Solid Phase. 

a foriH. 

P form, too gms. sat. sol. 

— 1.195... 

... 5.480 

Ice 


- 4.5 

—“i 3,5 49*5 

— 1. 1 4 ‘2... 

6.37 

» 


1,9 

51-946 

— 2. i 3 o... 

... 9-434 

» 


-H 8.7 

— S.'js 58 .81 

—1.98— 

... 12,953 

» 


21.0 

t I2.I 66.6 

— 3.22_ 

... 13.770 

» 


26.0 

20.1 70.015 

- 4 - 93 --- 

... I9.B08 

» 


35.0 

32.0 75.29 

-- 6.68.... 

... '.>. 5.933 

)) 


39-‘.t 

38 .'i 77.99 

~ 9.55- 

... 33.714 

» 


45.5 

45.0 80.084 

—12.9 (dvilec.) 


» » 

a form 

5 i.i 4 

Si.i 82.04 

—I 5.2 » 


» \ 

..{i .. 

59.40 

84.44 





()•'). 8 

85.47 





6t). I 

86.23 





8‘i. 3 

37-94 





91.2 

89.64 

POTASSIUM N-Phenyl (3 

Amino Ethyl Hydrogen SULFATE CjH.NH.C.lU. 


O.SO3.K. 

100 cc. sat. sol. of the above compound in water contain % 3 .o gms. CoHuNH. 
C2H*.0S03.K at l 5 ”. {SaunUors, 1922 .) 


POTASSIUM Phenyl SULFATE, C4H3O4SK, etc, 


Solubility of Each Separately in Water and Alcohol. 
(Burkhar 4 t and lapworth, ISiS.) 


CiuK. cinpd. 


Compound. 

Potassium phenyl sulfate. 

» » » . 

u m carboxy phenyl sulfate. 

» anaphthU » 

n p » .) 

POTASSIUM PerSULPATK 


Formula. 

Solvent. 


parloOgms.HjO. 

CgHgOiSK 

Water 

17 

16.28 

» 

Alcohol 

*7 

0.704 

G,H, 0 „SK 

Water 

*7 

3.2 

CtoH70iSK 

n 


2.5 

C,«H, 0 *SK. 4 H ,0 

t. 

»7 

*. i'i 


SOLUBIUTV IN WaTOE. 
(Taruid, 1904 -) 


f. 

Gms, K^SsOg par 
xoo cc. Sat. Sol. 

f. 


r. 

0 

1.620 

IS 

3.140(3.7) 

30 

S 

2.156 

20 

4.490 

3 S 

10 

2.600 

25 

5.840 

40 


Gmi, KfSaOi^ 

iQQ CC. Sat. M, 

7.190(7.7) 

8.540 

9,890 


The results in parenthesM are the averages of a large number of determinations 
by Pajetta (1906). This investigator eniployed constant agitation for various 
lengths of time. Tarugi approacned equilibrium from above as well as l>elow but 
stirred the solutions only at intervals. The determination of the dissolved per¬ 
sulfate was made by boiling a m^sured volume of the clear saturated solution for 
20 min. and titrating the ftSOi liberated, according to the ec|uatian KaSsOi+HsC) 
« K2SO4 4 * H2SO41 4 O. Tarugi also reports that the presence of a number of 
sodium and other salts in solution, does not appreciably alter the solubility of 
K2S2O8 in water. 


100 gms. H2O dissolve 1.77 gms. K2S2O8 at 
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Solubility of Potassium Persulfate in Saturated Aqueous Salt 
Solutions at 12®. 

(Pajetta, 1906.) 

(An excess of the salt and of K2S2O8 was, in each case, added to water and the 
mixture stirred at constant temperature for 10 to 20 hours.) 


Salt. 

Gms. KaJkOa per 

100 Gms. Sat. Sol. 

Salt. 

Gms. KtSjOa per 
100 Gms. Sut. Sol. 

Water alone 

3.106 

K 2 SO 4 

0.798 

Na2S04.ioH20 

6.238 

KHSO 4 

0.336 

NaHS 04 

3.842 

KNOu 

0.904 

Na2HP04.i2H20 

4.766 

K 2 CO 3 

0.0146 

Na2B407. 10 H 2 O 

3.825 

KHCO 3 

0.317 

NaNOa 

19.30a 

MgS 04 . 7 H 20 

2.990 

Na2C03.ioH20 

5.68a 

CaS 04 . 2 H 20 

3.384 

NaHCOs 

5.042 




Additional determinations made with salt solutions of lower concentrations 
than saturation, gave the following results at 12.5®. 

Gms. Salt ikt (Imn. K^SjiOk Cmn. Suit iwr Grrw. 

Salt. 100 Gms. ixjr joo Gmu. Suit. 100 (iirw. jkt i©o Gm %. 

HjO. Sat. Sol. H, 0 . .Sat. Sol. 

Na2C0b 2.304 4.297 NaMS04 5.218 4.556 

NaHCOs 3-652 4-230 NaNOs 3*6 q6 4-613 

Na2S04.ioH20 7 4-554 Na2HP04 3.086 4,446 

POTASSIUM TmOSULPATE K2S2O3. 




Solubility in Water, 

(Jo, 


r. 

Gms. KjSjOj 
per 100 Gms. 

Solid Phase. 

t*. 

Gms. KiSaOa 
per lou t»rim. 

Solid Pha^e. 

0 

HaO. 

96.1 

KaSaOa.aHaO 

56-1 

Hat), 

234.5 

KaSaOs.IlaG h.iKaSOj HsO 

17 

150-5 

3 K,SaOa.sHaO 

60 

238 -3 


20 

155.4 

<t 

65 

245.8 

4 < 

25 

16s 

‘ 

70 

255-2 


30 

175.7 

« 

75 

268 


35 

202.4 

» +K,S, 0 a.H ,0 

78.3 

292 

“ +KaSA 

40 

204.7 

KaSaOa.HaO 

80 

293 • 1 

KaSaOa 

45 

208.6 


85 

298.5 

i* 

50 

215.2 


90 

312 

** 


55 227.7 

POTASSIUM Sodium TfflOSULFATl KNaSaOs.aHaO. 

100 gms. H2O dissolve 213.7 gms. KNaS203.2H20 (a) at 15®, CHchwkk«r ia%.) 

100 gms. H2O dissolve 205.3 gms. KNaSaOi.aHgO (W at 15®. 

POTASSIUM THIONATES 

Solubility or Each Separatbly ih Water. 

(Results for Ditluc»nate tor dsBaat. I9?»j for Ujt othtrs fty Kurtewacittr Md num , ifM.) 




Cka. per 

100 -0. 

. eat. aoiu utm 



DiThionate 

iTWi'Uvlonate" K 

fttratSTonat# 



We 

Wc 


Wd 

i-i/f H^o) 

0 

2.52 

00 


12.60 

15-50 

12 

4*28 

-— 


-- 


20 

6.23 

18.43 


23.18 

24.78 

30 

8.54 

— 


— 

— 
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SO 


POTASSIUM THIONATES 


Equilibrium in the c 5 ystem Potassium Trithionate, 
Potassium Tetrathionate akp Water, 

fKurtenacMLtr ana fluss, ) 


0 

20 


(Itas. per too 

.aat. 

801. .Soil a 

0 

Oto®, per icvo 

sac Sol. 

Solid 

Phase 


.We 

Phase 

r 



6.68 

12.00 


20 

14.51 

14.17 

,0 

i. 8 o 

21.8$ 


*' 

16.70 

1 1 . 94 


2.30 

21.60 

II 

** 

16.2^ 

S.75 

2.37 

„ 

6.86 

18.82 


it 

17.07 

II 

11.50 

13.26 

18.90 

iB.6$ 


II 

6.68 

1 2 . 00 

" 


Equilibrium in the System I'otasshim rKTRATHioNATR, Potassium 
Pentathionatk and Water. 

^KurwnacK.®r ar»a flusa, > 


0 

20 

II 


II 

II 


(Ins. per 

too 

^s. sat. sol. 

Solid 



f» 8 i. per 

loc 




0 ^ 

ft 

Phase 



" V 


4 

71 

14 

49 C 


lityi 

20 

10 

.53 

2 

53 

21 

39 


II 

11 

.71 

5. 

86 

20 . 

59 

II 


It 

14. 

.01 

7 ^ 

S 3 

20 . 

19 



11 

17. 

.19 

10 , 

34 

20 . 

86 



II 

IB. 

.91 

10 . 

88 

20 . 

10 

" * K^S 

. 0 . 

II 

22, 

.46 


pn. 3au 8ol, 


IQ.Hi 
17.62 
14 . 10 
8.70 
6.44 
0 .82 


SoUd 

Phaa« 


K' S 0 


RgiiiLiBRinM IN THK Systnm POTASSIUM Trithionatb, Potassium 
Pentathionati and Water. 

(Kort«aca«r and Flusa, ) 


0 

20 


per 

too 

^s. sac sol. 


Solid 


%s. per 100 M . 

, «ftC sol. 



We 

T 


Phase 



A. 

vv 



7. 

,6 

2.87 


'^.‘V'dUW' 

20 

10. 

.84 

9. 

.98 K, 

6. 

3S 

7.20 



.lilij) >s 

11 

14. 

,04 

1< 

.74 

8. 

‘I3 

B. 17 



11 

M 

14. 

.12 

4. 

• 17 

10. 

50 

DO 



" t- Kj.S,0,.vS 

••s 

14. 

.99 

2 . 

.46 


Solid 
f liaii 


,3 


High accuracy is not claimed for the above results since the poly- 
thionates begin to decompose after short period.? of shtiking. 







KALIUM 


iSS,^ 


POTASSIUM SELENITE Kj,SeO,.SHj,0. 


Soi.nBii.iTY op Potassium Sklknitb in Water. 

fjanlcKU, JM1CK.IS ma (Xjiawiai w, 19».1 


d. of 
aau sol. 


- 0.362 

- 0.50 

- 0.97 

- 2.37$ 

- S.03 
-13«0 
*“23.6 
■“ 43^5 
" 20.5 

- 9.7 

- 0.2 
•► 10.5 

13.5 

19.5 

24.3 
0 

20.3 

43.1 

60.1 

100.6 


(Kuiec.) 


007 

015 

029 

07 5 

14H 

282 

452 


(ir.pt. ) 


I'lws. 

D«r 100 (ps. sau mi, 

1.02 
2.02 
^. 09 
9.54 
17 . 8 ? 

32.01 

45.13 
58.00 
59.98 

61. 1 4 
62.76 

65.11 
65.83 
67.00 
68,5 
68 . 45 * 

68.48* 

68.53 

68.70 

68.53 


tkiiia 

riiast' 


I ce 


•• 4 . K„SeO .4lU(^ 






Metastable 


POTASSIUM lUSELENITK 
POTASSIUM Pyro selenite 


KHSe(\ 


Solubility of Potassium BxSklknitf anb PykoSeliniti, ih Wati«. 
(JaulcKla, iwi .Iftftlcitli and WM.) 


« d.of 

r° 

sat. ml. 

a»8. i»«r 

100 

jioua 

Phiu>« 

100 

. ptr 

Ml,, kU 

" 0. 166 

1.003 

0.63 

Ice 

12.8 

77.21 

“ 0.365 

1.010 

1.565 

*1 

iB .9 

78.18 

" 0.694 

1.023 

3.09 

" 

33.0 

78.70 

- 1.342 

1.047 

6,04 

it 

35.2 

79, 31 

- 3*17 

1. 119 

14 . 12 

t« 

30.6 

80.04* 

7 9 * 01 ? 1 

- 6.285 

1.237 

25.55 


24 . 

“I4.3 

1.466 

4 3 . 13 

tt 

37.2 

79.21 

-22.7 

1.6055 

52.55 

H 

3 1.7 

79.41 

-57.0 (?) 


70.o(?) 

•• ♦ KllSef), 

50*4 

H(i. 39 

“20.6 

— 

73.52 

KHSeO, 

69.6 

Ba.45 

“10 .5 

— 

74.29 

u 

90,8 

H u 7 2 

•► 0.2 


75.87 


102 . H 

84.47 


ileUti 

pti... 


KHiW). 


"♦K 


MetastabXe 





K KALIUM 8 h/» 

POTISSIOM Tetra SBLEKITE KHjISeO^ly. 

SOLUBILITT OB Pdtasbidm Titba Sii-bhiti IK Wat*». 

I0».‘ Jawicitji* ma naa.) 



d.of 

Qaa. n«r 


Solid 


Claa. 

j Ptr Solid 

t'' 

sau sol* 

too pn. ••(. sal* 


PhWMI 


too P». »tt. 

tol. phas® 

- 0 , 17/8 

1#003 

0 .S 9 

Ice 


-6.9 

46.53 

KH (SeOj 

-0.288 

1.009 

1,467 



0.0 

53-57 

-o.saa 

1.019 

2.905 

** 


♦ 1 i .9 

63.30 

n 

- 1.027 

1.040 

S.69 

n 


10. 3 

68.65 

H 

-2.303 

1.102 

13.43 

w 


3 U 0 

75.71 

H 

-4.10 

1.203 

34.62 

0 


40.a 

80.30 

«t 

■^7.42 

1.399 

4 S .3 

«« 


50.8 

85-55 

H 

-8.0 

46,0 


59.4 

89.65 

II 


POTASSIUM SKUENATI K,S<!().. 

SoLUtllUTY IN WaTKH. 


SeO Gms.KjSc04perioogni.s. solution 51 5 


■ 0. 

S «7 


i-s’. 

S2 


’O*- 97 ”. 

S-*f> S 4-0 

CTuittm, 190*/.) 


100 gms. H2O dissolve 115 gi«H. KjScOi at u**. 

More receui determinations by Heyer «tod Aulich, i<)jB and Friend, 1929, 
fail to agree and a satisfactory exjiltination of the difference is not 
apparent. Although Friend employed a period of shaking of only 2 hours 
and Meyer and AuUch, 4 U) 6 “ hours hi% results are the higher. The fol¬ 
lowing values were taken fn>w average curves drawn frm the original 
results in the two cases. 


cw». n«r to© iift. •It. « 

-TIHy.r 4 fFrf.njrt’' 


tu», t>«r too ini. sac nol. 

A AJiichf"" ■' ■' -rfiraar 


-20 

SU 5 

— 

40 

SI -55 

54.15 

0 

5 t *8 

s:i .55 

50 

5 , 1.95 

54.4 

10 

Sa.2 

53.55 

60 

54 ,1 

54.7 

20 

Sa.6 

53.7 

70 

54.55 

55.0 

as 

Sa.Ss 

53-8 

85 

54 . «S 

SS.6 

30 

53.5 

53.95 

liK) 

55.0 

56.2 


BqUXILIMHIH is THi StSTlH FOTAiSIUW SitiSAfi, MAdSitllfS 
S»lK»SATi ASP WaTIP At . 
fH4gf*f MU Autleli. ism.i 

0ns. pir too pA. mu mU Sul la Ons. n«r 100 ips. i«t. ioL mil & 

PhwM, Hiiltir -mrnM 


S 3 . 

3 

0*0 

K,S« 0 , 

21*83 

5 U 

13 

0.56 


at .40 

50. 

SB 

0*63 

H 

19*95 

47. 

31 

0.89 

-l.l 

u6 19.59 

38. 

50 

3.12 

1*1.6 

S.ia 

30. 

.34 

S.44 

M 

0.0 


11.40 

I.J.6 

11*48 

" . HgS« 0 , 

13 , 9 « 

HgSeO .611 0 

1 1.17 

** ** ^ 

M . 

»» 

37.5 

m 


1.1.6 = KjSe0,.MgSeO^.6H,0. 
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Equilibrium in the System Potassium Selbnati, Sodium 
Selenatb and Water at 25®* 

(Meyer ana Aullch, 1928.) 


(ima. per lOO g»8. sat. sol. Solid Otoe, per tOO jpae. sat. sol. 

/ ir?5(r^~^TK7S3r^T PH*" ' ROSk!”' 


"'Vaj,SeO^ Phase 
0.0 


53.3 0.0 *^£^^4 23.24 28.52 ^g^®^4 

45.20 7.21 " 21.86 31*29 ’’ *** Na^SeO^ 

37.72 12.76 " 19.87 31.78 Na^SeO^ 

30.02 19.90 " 17.42 32.34 ” 

26.80 25.36 ” O.o 36.40 ” 

POTASSIUM Neodymium SELENATE KNd( SeO^ )2.uH^O. 

100 gms. HpO sat. with KNd(SeO^ )y,.4H 0 contain 15.0 gms. KNdtSeO^)j^ 
at 0® and 25.0 gms, at 20®. (Meyer and Kittlemann, 1931.1 

POTASSIUM SILICATJE KaSiO,. 

Data for equilibrium in the systems KsSiOa -f HgO, KaSiaOa + HaO, K^SiOg f 
SiOa, SiOa + HaO and KaSiOa + SiOa 4 " flaO, at tcmi>eratures between and 
1000° ~h, determined by the ^'hydrothermal quencliing metluKl," are given by 
Morey (1917)- 

POTASSIUM STANNATE KaJSnOa.allaO. 

100 gms. HaO dissolve io6.6 gms. at lo®, and 110.5 gms. at 20”, Sp. Gr. at 
10° « I.618 at 20^* » 1.627. (Ofdway, t»6v) 


POTASSIUM STANNATE KsiSntOH)^ and KaSntOHjrt.allaO. 

Solubility of the Anhydbous and the Hydhated Salt, Kaeii Sefauately, 

IN Water. (Zorhor, itiuo.) 


t". 

OlitH, KySiMOflv 

prr 1(K> gmi*. mU. Solid I'lmHO. 


9.8 . 

- 5 o ,7 

K,Sn(Oll), 


•>.8....... .. 

s>.^ 

KiSn(<>n).. 7 ll;,{> 


POTASSIUM TELLURATE 

KaTeOi. 


TeO 

100 gms. HaO dissolve 8,82 gms. KaTe04 at 0®, 

27.53 20® and 50.42 gm.i. 

at 30''. 


(Rwcnhmm und Wemhetir, 1910-n.) 



POTASSIUM VANADATE KiVgOu-SHaO. 

100 gms. HaO dissolve 19.2 gms. at 17.5®. 

POTASSIUM zme VANADATE KZnV40i4.8HaO. 
100 gms. HaO dissolve 0.41 gm. of the salt (Radan). 


CEatlan. iSStj.) 


POTASSIUM TUNGSTATE K^WO^ 


Fusion-point data are given for the following mixtures, 

**■ Liempi, 1922.) 

” -^^0^ (Van Liempt, 1922; Hoermann, 1929.) 
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Kr KRYPTON 

KEYPTON Ki'. 

SuLUlin.ITY in- KuVl'Tt»N in WaTI.H. istm \i»lru{Hi|T, I 

Tho following now (lotonuinuUons w»*n* in u n^liruMi apparatuH arranged 

so that tho solvent and its va|)or toiudnul no fook. Hie |irrviot»H ^(‘terminations 
were found to ho in (‘rror in tho region of tin' mininiuni. 'Hio roMulls are expressed 
in terms of the Bunsen coenieient as nn»diiied by Ktnmrn, that is the volume of 
gas in 00. (reduced to normal couilithms) dinsedved hy i.o gm. of U^O. 


Alwji’p. cot'f [i f- t «*i»l |i ’i‘\ Alisorp. coef. p. 

(,. 0.1105 'lo . o.ot'Mti io. iUi . o.o 357 

lo. o.oHio lo. o.oMt u.oiHi 


The <ibove determinations have been rrcalculaiml by Valontiner, ii>27» 
and expre.^sed in terms of the BstwaM SoliituUiy whuh ih the rela¬ 
tion of the concentration of the gas ui the li pud to the gas phase and, 
according to the Ilenry-Dal ton law, is independent of the partial pressure 
of the gases at a given temperature. 


cx' 

1 



^ * u 

Ot C 



a' 

0 o.uos 


to 


0.0^,6^ bo 



0.0418 

10 0.0840 

40 


0.041^4 70 



0.0403 

20 0.0671 


SO 


0.0447 Bo 



0.0398 

KRYPTON Kr 








SoLUBnJTY or K 8 ypTo^ 

» I 

H S«Vi 8 AI. ItOPinS, IIETERMI 

:HI 0 



BY StMPLB HtTNOeS TO 

AH 

AcCUNACY of Alioor ^ rKNCIHT. 



Results of KOrOsy, i 

937 


He'iulis of V.w lu*mpt »i«d V 

.ill 

Wij)(, 1937 


t.« 





3 




r»».i 





Ethyl Alcohol {os%l 

21 

0. 

»f »3 

Iffater 

0. 


0.12 

" " {97.5%) 

J 1 

0 

.67 

M 

20 


0.06 

Cyclohexanol 

22 

0 

.40 

(ia.Holiiif (Brn/.uie) 

19 


0.89 

Acetone (technical) 

19 

0, 


Petroleum 

20 


1.00 

« (dried) 

JO 

1, 

.IK 

Paraffine oil 

iH. 


0.60 

Renzene 

22 

0, 

.97 

Benjene 

19 


0.67 

Tetraline , 

24 

ii 

.49 

Toluene 

iH 


0.84 

Butyl acetate (techn.) 

JO 

0 


Methyl altoled 

iH 


0.52 

Butyl phth&laie " 

20 

0 

.47 

Ethyl '• iniiV 

19 


0.51 

Tricresyl phosphate ” 

22 

0. 

.23 

Amy 1 

21 


0.66 

Acetic acid (glacial) 

22 

0 

.47 

Glycerol ( tools 

JJ 


0.01 

Glycerol 

20 

0, 

,06 





Chloroform 

0 

0 

.97 

H - rc Kr («it 0 an 

d ) 

II 

21 

1. 

.01 

di.HHoiveti by 1 , 

occ 

ho! ven i 

Bromoform 

22 

0, 

, 4 b 

under t aiwcriphere 

pre-bsure 

Carbon tetrachloride 

0 

b 

.20 

of Kr and vafior 


t*«l vent. 

♦1 

21 

i 

* U 





Aq. 20% CaCl« Solution 

Ar in Chloroform 

22 

0 

.04 

The Krypton m 

lio 1 


caaes 

22 

0 

.178 

c*>nt Allied aliimi s percr 

•I'M 

L of xenon. 

Data for the solubility 

of Kryp 

ton i 

in Uquitl Oxygen are 

givt 

•n 

by 

V. Stac)celberg, 19^4. 
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LANTHANUM L 


Solubility of Lanthanum in Mercury. 
(Parlta and Caapanalla. lorvi.) 


Analgams of lanthanum and mercury were prepared by heating the snixe^d 
constituents in fused ^juartz flasks to 200'’ or by electrolysis of 
Lanthanum Salts dissolved in absolute ethyl alcohol, with Hg as the 
cathode. Such amalgams were kept in evricuated fused quartz flasks at 
the selected temperatures, approaching equilibrium from above <md below. 

A filtered portion of the saturated solution was allowed to stand in con- 
tact with the air until the lanthanum had separated as the hydroxide and 
this was then determined by titration. 


0 0 

too am®. La Hg ^ 

0 0.00SS2 37.5 

12.5 0.00907 SO.O 

2S.0 0.00960 


LANTHANUM BROMATE La( RiOj,) .qH^O. 


itaa. La ptr 
100 » 5 »a. La ♦ Hg 

u. 01 ui 
0.01Hn 


Solubility of Lanthanum Bromate in Water. 

Fogg, Mclncir®, Evana and Donovan, ip??,) 


Br( 


.0 

Ctaa. par 100 sbmi. aau aol. 

-0 

Ona. par 100 mu* mi 

mi. 



LatBrOj;) 

t 




0 

49*48 

64.83 

20 

59.83 

78 . 

40 

5 

52.06 

68,22 

35 

62.74 

82. 

ai 

10 

$ 4*59 

71.53 

30 

66.63 

B 7 . 

31 

IS 

57.02 

74.89 

35 

69.74 

91. 

38 


LANTHANUM ACETATE l.aCCHnCOO 1 ,. ii/^t H,0. 

roo gm«. H./) <^is^olve 7.0.gms. at iH'*. 

» » » 16.88 » >» ,» 

100 gms. Methyl Alcohol dissolve 0.64 gm. LatCH^CCX)) 
0.77 gms. at 66® (b.pt.). (Henstock, 1934,} 


at IS® imd 


LANTHANUM CITRATE 2 (La(' 2 H| 0 ,), 7 HaO. 

100 gm8. aq. citric solution contuiniug u> gins, citric acid f>er too «•„ dissolve 
0.8 gm. La(C.H, 0 .) at 20°. (Holmterg, iw.) CH 

LANTHANUM OLTCOLATB I..a(( .,11,0,),. 

OneliterH,Odis8olvcs3.32«Km.H.l,a(C',l!,(),),at 20°. (J»nisch»mlt:ninkraui.i»n it) 


LANTHANUM BIALONATK U,((:,H,0,),.5i W. 

100gms.aq.Am. malonatesol. (logms. [XT 100cc.)dissolve0.2 gm. / La,((‘,11,0,), 
loogms.aq. malonicacid aol.(2ogni8.p<;r Joocc.idissoIvto.Ogm.l .u 20 '*. 


LANTHANUM LACTATE 

100 cc. sat. solntiuu of Innthuniiin liictatr in waliT conlaiii 
[=4.06 gms. La (C, H, (),),.:t 11, 0] at vo". 


I.u IwigU 

^ JaiUwli, 
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IJUTTHANIJM TARTEATK La,(C4H40.),.<)H/). 

One liter H2O dissolves 0.059 gm. Lat(C4040«)i at 25® (solid phase Lai(C:4H406)j. 
3H2O). Determined by electrmytic method. (Rimbach and SchuWt, 1909.) 

Solubility of Lanthanum Tartrate in Aq. Tartaric Acid and Ammonium 
Tartrate Solutions at 20®. 

(Holmlxsrg, X907.) 

In Aq. Tartaric Acid. In Aq. Ammonium Tartrate. 

Gm*. Tartaric Acid per Gms. LaaCCAO*)* per Gms. Am. Tartrate per Gmi. Ltt(C4H40^8 per 

100 cc. Solvent, 100 Gms. Sat, Sol, 100 cc. Solvent. roo Gmi. ^t, 

20 0.6 10 0.2 

40 1.2 20 0.6 

LANTHANUM SULFONATES. 

Solubility of Each in Water. 


CH 


Gms, 

Anhvdmufi 

Sulfonate. Formula. SulfonuU* Authority. 

fKT 100 

Gins. litO. 

Lanthanum Benzene Sulfonate LalCiHiSOaL^HjO , i (Holmberg, 1907.) 

m Nitrobenzene Sulfonate IaIC4H4NfW)3l3.6HA ib “ 

“ m Chlorbenzene Sulfonate LaiCiH4Cl.SOal4.9H1O cc t “ 

m Brombenzene ** I.AiCiH4Br.S(bla.9H30 no “ 

(6) Chloro (3) Nitrobenzene U) ISulfo-11.a(C*HjCl(N(^SOjIj,.»HjO 24 5 
“ (i)Bromo(4)Nitrol>enzene(2) { nate ) LalC^HjBrNOnSOaMHaO 5 (KauA James/13.) 
“ a Naphthalene Sulfonate La(C»6H,SOa},.6HA 5 2 (Ilolmberg, 1907.) 

“ I. S Nitronaphthalene Sulfonate LatCi»H*(NOa)S04li‘6H,0 0 55 “ 

“ 1.6 ** “ .9HA 0.31 

“1.7 “ “ .^ILO i.i « 


LANTHANUM Cobalt iCYANIDE Las(CoC: 6 N«),. 9 H» 0 . 

100 gms. aq. 10% HCl (djs « 1.05) dissolve 10.41 gms. salt at 25®. 

(JamM and Willand, 1916.) 

LANTHANUM OXALATE Las(C* 04 ),. 9 H* 0 . 

Solubility or Lamtrarun Oxalatr is Watir at as®. 


oas. per liter ^5^ Mluticm* UetenUtieU Wi 

'donducUtrt^ Ortvi*ftidr"“'^f 5 Xuii^^ Autfeency 

MeclkoU MiUmu Ketbod Hetbod 


COO 


0.0006a —. — (Rimback a«di Schubert, 1909.) 

0.00070 0.00096 o.ooiai — (Hauser md Herxfeld, 191a.) 

0.00206 0.00214 — (Sarver and Brinion, 1927.) 

0.00060 — o.ooaoS 0.00195 (KoUhoff md Elraquist, 1931.1 

Solid Phase Lag{Cj,0^)jj.9Hj,0 in all cases. 


100 gms. aq. 10.2% HNOi (d » 1.063) di»olve o.Ho gm. at 15®. 

100 gms. aq. 19.4% HNOi (d » 1.116) diisolve 2.69 gmi. Ltt9(CA)rat *15®! 

(v. SeWr. 1H99,) 

Solubility of Lanthanum Oxa.late in Aq. Solutions of Sulfuric 
Acid at 25®, (Hauler and WIrth, 1908; Wirth, i9©«; Wirth. ) 


Normal¬ 

Gmt. per 100 Graa. 
8 nl. 


ity of 
H, 804 . 

Sdkl Phase. 

LaA * L%(CA 4 h* 


0.1 

0.0208 0.0346 L%(Ct04)j.9Hi0 

o-S 

0.0979 0.1629 

it 

I 

0.2383 0.396a 

44 

1*5 

0*319 05504 

44 


NnrmaL Gmi. per 100 Gmi. 
hy ^ Snlki Ph«€. 

2 0...4417 0.7344 L%(Ct04)i.9HiO 

3.09 0.680 I 1306 

4 32 0.S80 t 4630 

5-6 1.092 I 8155 “ 
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Solubility of Lanthanum Oxalate in Aq. Solutions of Oxalic Acid 

AT 25°. (Hauser and Wirth, 1908.) 

Gma. per 100 Gms. Sat. Sol. 


Normality of Aq. 
QxaUc Acid. 


O.I 

I.O 

3.2 (sat.) 


unweighable 

0.00032 

0.00045 


Las(Ct04)). 


La,(C204)3.9Ht0 


0.00053 

0.0007s 


Results are also given for the solubility in mixtures of sulfuric and oxalic acids. 
100 cc. aq. 20% triethylamineoxalate dissolve approx. 0.032 gm. LaaCCsOi)^. 

(Grant and JamM„ 19^7.) 

Solubility of Lahthanum Oxalati ih Aqubous Solutions 
OF Acids at 25®. 

(Sarvtr and Brin con. 1937.) 


From 50 to 1000 gms. of the saturated solutions vrere evaporated to 
dryness in small porcelain dishes and the residue converted to oxide 
and weighed. 


Ndnialicy of Acid 
In Aqueoua Solvanc 


0 ) par 

100 ml H BOX. 


Nomalicy of Acid 
in Aquaoua Sol van t. 


(laa. P«r 

100 «»«. aiit.^aol. 


00 

0 

0 

0 

HCl 



0.0208 

0.2482 HNO« 



0.0354 

0.2576 

II 




0.0567 

1*992 

II 



0.9256 

0.5004 

»i 




0.1384 

4.054 

II 



2.660 

0.978 

II 




0,3074 

2.00 

•* 

0.1 


0.3908 

1.484 

II 




0.4937 

3.03 

'• a- 

0. 1 

II 

1.227 

2.000 

" 




0.6770 

4.00 

« ♦ 

0.1 

II 

1.568 

2.865 

II 




1.082 

2.00 


0.5 

If 

0.1292 

4*000 





1*327 

3.03 

» 4 . 

0.5 

*' 

0.3576 

5*200 

II 




1.285 

4*00 

It If 4. 

0.5. 

If 

0.7200 

0.978 

II 


0.1 

(OXIH), 

0.0532 

4.00 

«• 4 . 

sat. 

If 

0.7664 

2.000 

II 

a- 

0.1 

II 

0.2998 

6.00 

" a- 

sat. 


1 . 304 

2.865 

II 


0.1 

It 

0.6330 

0.086 

fi,so, 



0,0222 

3.965 

II 

4 - 

0. 1 

II 

1.026 

0.419 




0.1078 

0.978 

II 

4 - 

0.5 

« 

0.0062 

0.958 

M 



0.2523 

2.865 

II 

♦ 

0.5 


0.1098 

1.846 

It 



0.5128 

3.965 

II 

4 > 

0*5 

It 

0.3127 

2.612 

It 



0,6840 

1.484 

II 

♦ 

sat. 

ft 







4.00 

II 

■f 

sat. 

II 








Solubility of Laktbakum Oxalatb in Aqubous Solutions of Nxtbic Acid 
AND IN Aqubous Oxalic Acid Solutions of Nitric Acid at 90®. 

(Nackar and Kranara* 19 |) 6 .) 


The mixtures were frequently shaken during 36 hours. For analysis 
50CC of the filtered saturated solutions were evaporated to dryness in 
porcelain dishes and the residues ignited and weighed as oxide. 


Noraallcjr of Acid (tea. par 

In Acmaoua Solvanc lOOco aac. aol. 


Nona&llty of Acid in 
Aquaoua Solution 


Owa. par 

lOOco aatl Ml. 


0.779 HNOg 
1.558 ” 
3.75 " 

5.00 " 


0*4421 

1*2377 

4*6670 

10.4160 


0.779 

HNO, 

0.030a 

1*558 

t« ** 

0.3083 

2.337 

ft 

0 . 75 t 7 

3.75 

If 

3.5260 

S.OO 

H 

9.3907 



La LANTHANUM 

LANTHANUM CHLOBIDE l.at.l,. 

Sol.lJBII.ITV OI- (',11 l.oll 11> 11 AM> t)!' I.ANTIIAM M (1X11)1; IN AqUEOUS 

Sol.iiTioNs oi- AiiMiiNiiiM C.in.oinDi; AT IS", IlO", 50“ AND lOOo. 

, I'randll aiul Haurhcubur^or, IM’iO l 

The results are ^i\im only iu th«‘ form <if suiall scale (lia|,^rauis aud it, is stated 
that the numerical data will he puhiislu‘d in lull in the disHcrtatiun of Alohanna 
liaucheiiberger, University of Mum-hen, 19*^0, The eciuilihrium 

La(OUh‘+-3NHu:i ^ hac:i, * 

was approached by‘thc authors from both Hide’s. The eoinpositicm of the basic 
chlorides obtained liy shaking the oxide with 1,0 n td at diib’rcnl lempe.ratures, 
and drying over soda lime, was approximately as follows : 

At 1*50, La^ Clg 0;,.9 O ; at Ln^Cl i^^A\ U^i): at :m‘>, iatn Cl, 
LAKTHANOM Hexa Antipyrine Per CHLOHATE fLatCXK'j^^ll^^N^I^3(C10^ 1^^ 

loocc sat. solution of Lanthanum Hexa Antlpyriae Perchlorate in Water 
contain 1,48 gw-CLatCOCj^^HjpNj^lgJtClD^)at (Wilke-DOrfurt and 

Schliephake, 1928.) 

LANTHANUM CHROMATE La^,tCrO^ . gH^O. 

100 gms. sat. solution of Lanthanum Chromate in Water contain o.oao 
gm. La^tCr^O^lg at 25®. 1 Britton, loan*! 

LANTHANUM Poiahsium CHROMATE. 

'Phe system Lag ((T 1 O4 1 HgO at 7*V» was «iudic<l by (hirobbi, itja/j, 

CrO l)ut Ihe'tahle of results tloes not show the i|uantily of present in the 

solutions. The results show the several double compounds ftirmcd. 

LANTHANUM Hexa Antipyrine IODIDE j 1^ I 

lOOGC .sat. solution of Lanthanum Hexa Antipyrine Iodide in Water 
contain 29.50 gm. [LatCCX'^QH^j^Nj^lp J Iat ao*^. tWilke-f)CTrfuri and 
Schliephake, 1928.) 

LANTHANUM lODATE U(IOi)i. 

Solubility in Water and in Ao. Salt Solutiuns at as**. 

iliafkinn aisl Pedftr. ooft ) 


1000 gms. HaO dissolve 0.6H42 gin. LaCIOslj at 25®, siit. md. * 0.99825. 


S.lt. 

('one. of 
Salt. Milli. 

Cimn, 

Li(K)s).i 


Salt. 

(‘’UHU'. l>f 

Sail. MiUi- 

C«m«, 

LiClO*)s 

dt|.of 

La(N0,) 

Normal. 

2 

per Liter. 
O.SS95 

Sat. S4»l. 

0 99732 

NaNOi 

NiirnmL 

25 

(ler Liter. 
o.8(>90I 

Hit. Sol. 

I .00250 

(C 

S 

O.52S8 

0.99807 

H 

50 

0.9<|O40 

I .00385 

(< 

10 

0.5194 

0 99859 

II 

ICO 

( .1603 

I 00742 

tt 

SO 

0.5522 

t .002(2 

II 

'200 

138s 

X.0(290 

ti 

100 

0.6214 

I oo66t 

t| 

400 

1.636 

1.02422 

((. 

KIOi 

200.52 

O.743X 

t 01533 

II 

800 

3. 156 

1,04677 

0.0990 

0.6290 

1,00030 

44 

1600 

a.8S9 

X.0900s 

a 

0.4957 

0.5633 

( 00027 

U(NO,)i- 

siNILNO, 

3200' 

3 030 

X-X7243 

(( 

NalOi 

a 

0.9914 

1.9E28 

0.4970 

0 3738 

1 00030 
1,00031 

\ »6 34 

0,631 

1 . 00X12 

0.0913 

0.63538 

t .00060 

** 

5-168 

0.674 

*•00355 

0.4560 

0.56466 

1 00059 

M 

JOS 36 

0 754 

x,0097X 

a 

0.9x30 

0.50835 

1.00065 

4 * 

158.04 

0.816 

X. 01608 

ii 

1.8260 

O.3993S 

1 00065 

II 

10.83 

0 8(17 

1.02x83 

a 

3-6530 

0.19736 

1 00069 

I* 

393 Ti? 

1. o<>3 

1.04343 

ti 

4-5336 

0.13393 

1 00083 

41 

787 35 

13(14 

1.08286 


6.7989 

0.09733 

1 ©0130 

14 

*574 70 

1 9*3 

1,16652 


^According to Rimbach and 5 khubert (1909), one liter ligO dtssidves i.f>Hi gnw. 
Li(I 0 i)sat 25®, determined chemically, and 1.871 gms. determined elet^tnilytically; 
solid phase, 2La(I05)g.3Ht0. 
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Solubility of Lanthanum Iodate in Water and in Aqueous 
Salt Solutions at 25*^. 

(LaMer and Gtoldiaan, I9?i9; Friadman and La Mar, 19:^1.) 

The solubility of lanthanum iodate in water varied with different iT.un- 
ples from oiX)o 89 to 0.00094 mols. per liter (= 0.5907 to o.6:m gms. 
LadOglj, per liter). 


Mola. aalt 

per liter 

Mols. La per 

ol Ag. 

Solvent 

liter sac. solution 

0, 0002 

K,SO, 

0.0009167 

0.0005 


0.0009746 

0.0010 

If 

0.0010564 

0.0020 

II 

0.0012153 

0.0070 

fl 

0.0016852 

0. 0125 

II 

0,0020272 

0.02 

II 

0.0023675 

0.05 

It 

0.0031871 

0.05 

fl 

0.003370 

0.10 

KNO3 

0.001679 

0. 10 

NaNO, 

0.001654 

0. 10 

NaCl‘ 

0.001627 

0.033 

LaCl^ 

0.0009233 


Uols. salt per IHer 
of Aq. iJolveno 


Mols. salt per liter 

Muls, La per 

of Aq. Solvent 

liter sat. solution 

0.001 

KCl 

0 . 0009113 

0.005 

II 

0.00097 4 <) 

0.010 

M 

0 .0010322 

0.05 

II 

0.00 1 3 1 d 

0.10 

11 

0 . 0015713 

0.10 

II 

0.0016480 

0. 20 

II 

0 . 001 H 776 

0.50 

II 

0.0025641 

1.0027 

l« 

0,0010547 

2.00 

II 

0.0037828 

c 

0 

NapSO^ 

0.003326 

0.0333 

Ldj. 1 SO^ 1 

0.0018 30 

0.0166 

" 

0.001532 


Mola. Lafiu,,)^ per 
Uier aat. aoIuLlun 


0.00166 LalNOj^ljj 

0.00333 

0.0166 

0.0333 

0.050 MgiNO ) 

0.05 MgClj,’ 

0.05 " 

0.05 

0.0s '* 

0.05 CdCl 

0 .0$ CdSO^ 

LANTHANUM MOLYBDATE La„(MoO^)^. 

One liter H^O dissolves 0,0179 gm 
at 85°. (Hitchcock, 1895.) 


0.0008347 

0.00081oi 

0.000B696 

0.0009398 

0.001766 

0,001768 

0.001739 

0.003010 

0.002997 

0.0016B9 

0.003205 


La^tMoO^)^ at as" rutd 0.0 U2 gm. \\oi 


Equilibrium in the System Lanthanjjm Molybdate, Sod rim 
Molybdate and Water at 25^. 

(Caro&bl. 19?B,) 


Ona. per 

too sat. aul. 

aoiid 

<T«a. per lOO 

^s. iat. »«l. 

aOlii 

'Na^oO^ 

LV(MOO,)2 

Hitase 


I'lfiftie 

0.77 

0. 01 

Laj,(MoO^ 

.la 15.50 

u.lH 1 

. 2 . 3 

2.44 

0.02 

1.1.2 

l 6.19 

0.19 

»* 

2,92 

0*03 

*' 

20.02 

0.25 

II 

7.56 

0.08 

" 

22.35 

0,28 

II 

11.50 

0,13 

'* 

25.26 

0 . 34 

II 

11.54 

0. 13 

" 1.2.3 

25.27 

0 . 34 


11.52 

0.13 

1.2.3 



ail,Cl 

1.1.2 ” 

Laj,(MoO^ )Na 

1.2, 

IE 

0 

It 

». 34 

)^. 2 N 4 ^Mo(\. 

»i „ 
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LANTHANUM NITRATES « and ^ La( NO, 611 ^ 0 . 

SoLiiBiLiTr or Lanthanum Nitratis in Water. 

ffriena, 1936 .) 


NO 


,0 

QA8. U(NO^)jj 

y«r ASolld 


Ck®. La(N0,^)^^ p«r Solid 

t 

100 9AS* s&t;. 

sol. Phast 


100 gms. mC sol. phase 

0 

SO.03 

et. La(N0,),.611,0 

16.0 

S 6 . 74 ) 0 La(NO ) 6 HJ 3 

i 8.4 

54.16 

M 

23.2 

58.7 ” ^ 

21 . 2 

S 5.03 

M 

29.6 

60.08 '• 

35 *<l 

59.12 

11 

32,2 

61.34 " 

42.4 

63.84 

M 

40.0 

62,71 »' 

44*2 

65.13 

It 

46.4 

65.ss 

43*0 

tr.pt. — 

".y9U(NO 1 .6H,0 

49.4 

65.17 " 

14«4 

56.27 

fi La(N0,)3.6H’0 

56.0 

68,30 " 

15. 2 

56.94 


65.4 

m.pi. 75.04 '• 


Solubility of Lanthakum Nitrate in Aqueous Solutions of Nitric Acid. 


(U of 

(C^IU and Roh«y, 1937.) 

Results at 25® 

Ona. par 100 ms. sat. sol. 

BollU 

sat. sol. 

. 


Phass 

— 

59.0 

0.0 

Cat 611^0 

1.771 

56.42 

3.06 


— 

46.42 

11.95 

It 

— 

29-10 

34.69 


— 

29.6a 

40, 17 

La(NO,),.«H -0 

— 

aS.73 

41. lu 

n’ ' 

— 

35.18 

54.41 

If 

— 

21.61 

58.36 

ft 

1.489 

2.79 

70.70 

La(N 0 ,),. 3 ll ,0 

LaINO,), 

None'^ 

— 

0.56 

87.8$ 

1.483 

0.0 

90.0 

1.929 

Results at 50® 

66.65 0.0 


1.912 

61.21 

2.59 


1.892 

61.8s 

. 5.29 

ft 

1.852 

56-70 

12.05 

»« 

1.880 

56.34 

14-93 

« 4 . La{NO_),.4H,0 

LatNO^I-.uH.O 

1.755 

44.23 

27.73 

1.64s 

30 . 3 X 

44.48 



29.58 

50.53 

H 

— 

5.48 

78,31 

La(NO,l,(?l 

— 

1.38 

85.51 

3^3 

1.419 

0.41 

91.15 

ft 

1.440 

0.0 

90,0 

Hone 
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ULNTHANUM NITRATE La(NO,)j. 

Solubility of Lanthanum Nitrate in Aqueous Solutions of Lanthanum 
Oxalate at 25° and Vice Versa. (James and whittcmorc, ujii.) 


(ims. per too Gms. Sat. Sol. 

0 *00 Gms. Sat. Sol. 

Solid Phase. -—--—-- a 

Solid Phase. 

La,((:A)3- 

La(N 0 a) 3 . 


l-aa(CjO,),. 

La(NO;,);.. 

0 

60.17 U(NO0, 

not det. 

not det. 

Ua(Ca 04 )a.sHaO 

0.67 

59-91 

“ 

3-32 

42 

•27 

La2(CA)3.8HaO 

2.10 

59-03 


2.80 

38 

50 

“ 

2.23 

59-03 

» +La 4 (CA)a. 3 HaO 

2.51 

35 

57 

it 

2.26 

58.22 

Laa(CaO^,.3HaO 

2.21 

31 

53 

4 i 

2.34 

55-20 

« 

2.01 

28 

63 

it 

2.47 

52-74 

** 

1.46 

22 

15 

4 ( 

2.59 

49.84 

« 

1.18 

17 

99 

<4 

2.68 

45.26 


0.50 

9 

89 

4 i 

not det. 

not det. 

LaaCCAJs-SHaO 

0.28 

S* 

06 

44 

Solubility of Lanthanum Nitrate in 

Aqueous Solutions of Magnesium 



Nitrate and Vice 

Versa at 

20^ 





(Dl Capua, 

19 P 9 .) 




Qna. per 100 

^a. aat. aol. 

Solia 

(tea. per 100 a 

a. aac. aul. Sollu 

^ La(NOj,)jj 


Phase 

' U(NO.^)^ 


iTgTNOj^r 

P Ph«. 

60.13 

0 

U(N0,),.6Hj,0 

26.0 


24.0 

Lai NO 1 
MgINOjiJ.r 

58.91 

2.20 

22.90 


25.48 

55.06 

6.21 

fl 

15.3s 


30.93 


50. 11 

9.83 

II 

6.89 


36.30 

II 

42.98 

17.40 

•1 

3.20 


39.25 

11 

37.02 

19.2s 

II 

0.0 


43.68 

•1 


SOUTBILITY OF UnTHANUM NITRATE IN AqNEOUS SOLUTIONS OF MANGANESE 
Nitrate and Vice Versa at 20®. 

(Di Capua, 19290 


Qua. per 100 

^a. aac. aol. 

soiia 

(tea. per 100 laa 

aau mil 

' '-.(MOj), 

Mn(NO^)g ' 

Phaae 

r 



60. 13 

0.0 

La(NO ) 6 H ,0 

3 0 K 


24.70 

26,80 

53.90 

5 .08 



22.95 

27.50 

49.20 

8.91 



21.2$ 

29,18 

41.45 

13.2a 

II 


14.15 

41. 10 

36.82 

16.19 

II 


10.00 

4 S .00 

29.81 

21.00 

II 


6.22 

49.20 

27.45 

21.95 

II 


0.0 

S8.81 

LANTHANUM Magnesium 

nitrate aLalNOj, 


.248^0. 


Souu 


S0LCBI1.ITY or Lahthanbn Maokjsiom Nitsat* in Wat»*. 

(Frl«nU ana Uhaat., t9.S5.) 


a«8. z um ^) ?wg/NOjj) 3 ' 4 Hf,o 
per too tm, aat, aolutlon 


18.6 

62.19 

31.6 

63.96 

46.8 

68,57 

50.8 

70.17 


per too Mina. aai. aotu&ion 


61.4 

74.8 

ll3.5(m.pt. ) 


73.05 

77.43 

100.00 
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LANTELANUM Ammonium NITRATE La(N03)3.2NIi4N03. 

100 jjms. H2O dissolve 181,4 l"'a(N03)3*2NH4N03 at 15 • 1907.) 


NO 


lanthanum Double NITRATES. 

Solubility of Lanthanum Doubll Niiratls in Conc. HNOi((/a^ = 1.325) 

AT 16®. (Jantsch, 191 a) 


Salt. 


I'tjrinula. 


Lanthanum Magnesium Nitrate 
“ Nickel 

('oball 
“ Zinc 

“ Manganese 

loocc. of a saturated solution of U(N0^1^.6HJ) in 
by freiuent agitation and allowing to .starufover nigh 
tain 0.002 gm. A saturated ethereal solution 

but using Lanthanum'nitrate dehydrated at 150® contai 


[U(N()3)d2Mg3.24H2() 

NL “ 

Co, “ 

“ Zm 
Mn, 


(Wells, 1910.1 

liX fc 

Quill and Hobey, 1917 . 


(ims. Hydrated Salt 
Ibs.wlved per 
Inter Sat. Sol. 

^^ 3.3 
So. 3 
109. i 
1:4.1 
m-t 

Ethyl Ether prepared 
t at about 20® con- 
[)repared m above 
n only o.ooi gtn. 


per loocc. 

Fusion^point data for mixtures of La(HO^)., 


are given by 


LANTHANUM OXXDE 

Solubility op Lanthanum Oxide in Water. 


fO 

Mill 1 grama La^O., 

Mathau 

Autnorl ty 

c 

18 

25 

25 

par Ut«r sat. sol- 

0.405 

0. 4 O 

Potentiometric 
Volumetric 

Sadolifl, 1937.) 

BuNh, 1937. 

0.71 

Volumetric 

Kolthoff «ind Elm'juist, 

25 

0.3-0.67 

(bnductivity 

" 1931- 


LANTHANUM Dimethyl PHOSPHATE Lit[(CH*)sP04i.4DA 

100 gms. HgO dissolve 103.7 gms. LaaKClDaH^ik-it 25*". CMurgan and Jam^^i44 


LANTHANUM SULFATE UsCSOOi.t^H/). 


Solubility in Water, (Muthrnann ami Rotig. i%8 .) 




ijirr lootim i. 

<tmn !,aiCSC),L 

1 m-r too Gms, 

a . 

.Solution, 

Wi*lrr. 

> 4 >Unt«#n, 

Wiltif. 

0 

2.91 

A 

50 1.47 

*•5 

14 

2 «S 3 

2.6 

75 0.95 

0.96 

30 

1.86 

1.9 

ICO o.CiH 

0.69 


Solubility of Lanthanum Sulfate in Ai). Scilutionh of Ammonium 

SUI.FATE, POTAH.HIUM SlILFATE ANI» StmiUM SULFA rE. (Ilftfff'. ojio. ojn.) 


In Aq. (NH4 )sS 04 at i8^ In Acj. K3S()4 at 16.5^. In Aq. Xa^SOi at iS^ 


(ims. 

liar to© Gms. H7C). 

SoHil 


fiar too tiiti** ILtL 

HoUd 

(im- 

l»rr HfO. 


(NHdtSO^. 

U 2 (S 04 ) 4 : 

PhttM?. 

K,SC)*. 


Fhiiw*, 

' n’ 



Phase. 

4 

01 

0,393 

1.1,2 

0 


2 

I9H 

1.0.9 

0 


2.130 

1.0.9 

8 

73 

0.279 

II 

0 

247 

0 

7^7 

1 . 1.2 

0 

m 

0,997 

1 . 1.2 

18 

24 

0.253 

a 

0. 

4(^1 

0 

2O9 

II 

0 

9 H(| 

0 ' 3 S 3 

II 

27 

89 

0.476* 

II 

0, 

846 

0 

iKs 

II 

0 

774 

0.299 

II 

36 

II 

0.277* 

II 

I 

02<; 

0 

054 

i-.S 

I 

, 136 

0.129 

II 

47 

49 

0.137 

2 -S 

1. 

« 5 <> 

0 

,Oii 

li 

* 

, 4H0 

0 044 

II 

S 3 

82 

0.067 







3 

,H02 

0 019 

II 

65 

29 

0.0117 

u 






5 ^ 

■S 4 H 

0.016 



73.78 0.0033 “ 

• »* un«taMr 

I.o.q = lat(S04)s.9HiO, i.i.j * laijtSDiJi.AsSOt.alliO (where X (NH4), 

K or Na), 2.5 » 2 Lai(S 04 )». 5 (Nn 4 )jS() 4 . 1.5 - l.ii|!SC» 4 ),. 5 .VsS(),. 
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LANTHAKUM 


Solubility of Lanthanum Sulfate in Aqueous Solutions of Sulfuric 
Acid at 25°. (Wirth, 19x2.) 


Normality 
of Aq. 

Gms. per loo Gms. 
Sat. Sol. 

Solid 

Phase. 

La,(S04)3.9Hj0 

Normality 

Gms, per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

La3(S04)3.9Hj0 

H 2 SO 4 . 

Water 

LasOj* La 2 (S 04 ) 3 - 

1.43 2.483 

H 2 SO 4 . 

4.321 

LaaOa «• Ia?(S04)n. 

I. II 1.927 

0-505 

1.10 
2.16 

1.69 2.934 
1.796 3.118 
1.818 3.156 


6.685 

9.68 

12.60 

0,531 0.9217 
0.266 0.4617 
0.2X4 0.371 

41 

44 

3-.39 

1.42 2.465 

U 

15-15 

0.177 0.307 

44 


Data for the solubility of lanthanum sulfate in aq. H2SO4 in presence of solid 
oxalic acid at 25® are given by Wirth, 1908. 


LANTHANUM Ammonium SULFATES. 


Equilibrium in the System Lanthanum Sulfate, Ammonium Sulfate 




AND 

Water at 25®. ( 

Zambonini and Stolft, 1026.] 

> 

('•ms. 

per 100 

gms. sni. sol. 


(•ms. per 100 gms. s«t. sot. 


La5,(S0,)j. 


Solid Pliasf. 

l.Qy (SO^Ig. 

(Nl(,l, SO.. 

.Sulbl Mmsi*. 

0 

.88 

6.24 

Lft«( SOda. ® WtO+l. 1.2 

0.22 

■-*9--37 

I..3 

0. 

.88 

6.2O 

1 . I .2 

0.19 

3o.4o 

1.5 

0 

.75 

7-^9 

» 

0.0) 

33.(> 

n 

0 

.73 

11.11 

» 

o.o5 

36.8 ■) 

0 

0 

.34 

14.43 

» 

0.02 

3‘).'4 

'» *4** 1 . 6 

0, 

.32 

22.89 


0.02 

4a. 48 

1 A) 

0, 

,3o 

22.80 

» -1- I . 3 

0.02 

.43.a4 

» 

0. 

.28 

25.12 

1.3 

0.00 

44. «4 

i.n 4 

0. 

.20 

^7-97 

» 



I. I. 

.2=1 

-82(304)3. 

,(NH4)2S04.2H,0 

; i.5 «■ ] 

U»(S0.)a.5(NIK),S0,; 

I. 

,3 = ] 

-82(304)3, 

,3(NH4)2S04: 

i.6«La,(SO.)3.6(NH0»SOt. 


LANTHANUM Potassium SULFATES. 

Equilibrium in the System Lanthanum Sulfate, Potassium Sulfate 
AND Water at 45 ^, {Zumboniiii and C^robbi. ISM, 


Gms. per too gms. snl.sol. 


I.nsiSOJa. 

k, so,. 

Solid Phnsi*. 

0.87 

0.2.3 

1.12 

0.77 

0.23 

» 

0.41 

0.45 

» 

0.28 

0.79 

2.3.8 

0.26 

0.74 

» -4-1.3 

0.24 

0.87 

1.3 

0.00 

1 .62 

» -4-1.4. I 


1 . 1.2 = La^(S 04 ) 3 . KjSO 4 . a H,O ; 
2 . 3.8 = 2 La 2 ($ 04 ) 3 . 3 K 2 S 04 . 8 Ha 0 : 
i .3 = La,(S 04 ) 3 . 3 K,S 0 *; 


r.mn, per too gm?*. »«i. im>1 . 


La, (SO,),. 


Solid Fhasf. 

0.00 

i.Si 

1,4.1 

0.00 

4.24 

n 

0.00 

4.78 


0.00 

10. 16 

n 

0.00 

U . 1 1 

1 . 5,2 

0,00 

I I . 02 



1.4.1 = WSO03.4K,SOj.H,(); 

i.4'/i.'Ji»La,(SO*)3.4'/>K,SO..alI,0; 
1.5.a =U,(S0»)3-5K,S0..air,0. 
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LANTHANUM Sodium SULFATE. 

Equilibrium in thk Systkm Lanthanum St?LFATE, Sodium Sulfate 
AND Water at ^ 5 ®. ( Zamhouiai and ('.arohbi, | 

0 ms. per lOO gms. sat. sol. 

Laj(SO0s. NasSO,. 

ba.,iS0da.N«|SO,/in,O 


Solid 

I'hase. 


o. 19 
o. 09 
trace 


0.54 

0.75 

7 ..:i 


Om^. pfr iim gnis. i«{. iol. 

O.U 
(i.ii 
0.0 


0,0 

0.0 


NasSt),. 

10.40 
13.811 
.06 
1 ( 1 . 

\ 8.06 


Solid 

t^hwo. 




+ NsaSO* 


LANTHANUM Thallium SULFATES. 

Equilibrium in thf. Sy-stem Lantiianitm Suli atk, Thallium Sulfate 
AND Water at i^ 5 ^. | Zamluinim ami C.aruhhi. iri 5 .) 


SO Gms. per 100 fms. sal. sol. 


SeO 


Solid 


per 100 ims, sat, sol. 


ladSOda 

TljSO,. 

Rhasc. 



1 


n. 

SO,. 

Rhaw. 


1.84 

0.19 La^CSOs 

b. 9 HiO 

! 1 . 1.7 



<». 1 5 

I 

H9 

1.3 


i. 19 

0. i 4 

l . I . 7 




0, id 

2. 

Ot 

» f 1.4 

Vt 

0 . 39 

0.49 

n 




0. 17 

2 

o 5 

• •4 Vt 

0.19 

0.84 





0.12 

2 

37 

»» 


0 . 15 

1.27 

II 





:j 

*9 

11 


0.11 

1.73 

0 l 

.'i 




4 

07 

» 


0.37 

1.71 

»i 





5 

25 



0.2.5 

1.71 

1.3 





5 

16 

» 3 TIs 

SO; 

0.2(1 

i .87. 

■> 




..... 

5 

28 

» 


1 

. 1.7 LUa(S 04 jg. 

TljSOi 



I 

. 3 r^::| 

.11, (SO*), 

3 TI,S 04 ; 


LANTHANUM SKLENATE >■ 

i'l,.- I. 


*/ 

/ris< 






Solubility 

or Lahtbamuh Siliwatb in Water. 





rrriMd. 







tea. La^tatO^lj r«r 

Solid 




Oh*. 

per aoiid 


V 

100 «»«< Mt* Ml. 





100 

IP*. Mt, Mi. Fhas# 


0.0 

33.55 La, 

(S«(V 

Ai. 

46. 

3 


37 . 

54 

f.a(SeO 1 

n 

laH^O 

9.6 

30.90 



5U 

4 


33 . 

37 


15.0 

30.84 

t* 


59. 

4 


IS* 

93 

M 


21.8 

3>.31 

♦# 


69. 

4 


8. 

Si 

fl 


35.4 

30.54 



78. 

3 


5 . 

03 

n 


33.6 

3 ) 1.09 

« 


81 . 

2 


3. 

78 

M 


40.6 

31.15 

« 


93 . 

4 


1 

93 

M 


36.4 

34,00* U, 

tSeOj^. 

1311^0 

93 . 

4 


U 

97 

H 



Metastable 


Solubility or Lawthamum Sslbkatb iw Aquious Soluyioms or Silihic Acid. 

iw.i 


35 


oaa« por lOQ ny, mu w l. 


mm 


Hjmo, U^(S®0^) Phm% 


tea. ptf im aat. Ml. tella 
- ^ Phase 




0 

2.08 

7^80 


31.3 ia^lS€0^^.A^.«3*6 
28.96 ” 

31 *. 07 " ft 


0 

1.68 


,.a« O.lSe0^V 
4.8)1 


iaH,0 


LANTHANUH TCNOSTATE La.iWOj.. 

r. A 0 


One liter H^O dissolves o.ou? ««• la*|ICl^L at 37® «cl 0,0336 at 65®. 

(Hitchcock, i§ 95 .) « r . » .15 
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LITHIUM 


LITHIUM Li 

Solubility of Lithium in Liquid Ammonia, Dbterminkd 
BY Vapor Pressure Measurements. 

(Johnson & Plskur, igrn.) 

The vapor pressures of solutions of lithium in li<iuid ammonia at 
constant temperature give a curve which intersects the horizontal line 
representing the vapor pressure of the saturated solution. This point 
was determined at several temperatures with results showing that, con¬ 
trary to the determinations of Ruff and Geisel, 1906^ a slight increase 
in concentration of lithium in liquid ammonia occurs with increasing 
temperature. 


fO 

Vapor Pressure 

Mola. NfH.^ per 

Ona. LI per 

L 

IM. Hg. 

atom LI 

100 P»a. HH. 

- 63.5 

1.1 

3.81 

10.698 

“33*2 

3.4 

3-75 

10.866 

-32.'7 

3*4 

3.74 

10 . 89 s 

0.0 

34.0 

3 - 6 o 

n .319 


lithium ALUMINATE LiH(A10j,)j,.sHy0. 

One liter sat. solution of LiH(AlO^lg.sH^^O in Water contains 0.00012 
gm. egiuivalents at 2s®, 0.00013 at 56® and 0.00033 at 80® as deter¬ 
mined by electrical conductivity. (Prociv, 1929,) 


lilTHIUM AKSENITE LiAsOj. 

Equilibrium in the System Lithium Oxide, Aiuknic: Thioxide and VVATiai 
AT (SchiTimnnaktirl and d«» Baal, isaoj 

Four to SIX weeks constant agitation wore required for saturation, 

Gms. per lOU gms. nat. aol. 


L1,0. 

0,0 

0.45 

0.84 

0.89 

2.26 

4.24 


Am, O9. 

Solid 


„'i —>’ 

Ph«*.r, 

L1,0. 

Am,0,. 

2.02 

As, (>3 

•>.’J 6 

6.32 

6 . 4 '> 

» 

6.45 

6.q8 

10.26 

LiAsO, 

7 . 3 ) 

7.47 

3.74 

» 

7.64 

7. 5 o 

4.19 

» 

7.81 

3 . 8 i 

5.65 

» 

7 ..> 

0.0 


Htiiin 

I’llMIf' 

Li As( », 


II I t,l()IMI,ll 


LriHlOM BORATB (Meta) LiBOjj.SHgO. 


S01DBIJ.11T or Lithibm Mita Boiat^ in Wat**. 

(RoMtih«lft «a<l Raglln, igm 191 * 7 .) 



Ctes. LlBOjj per SolM 

100 aia. ssc. sol. Phsss 


Oss, LlBOp per 

100 pi». Mt. ml. 

Solid 

Phase 

- 0.515 

0.78 

Ice . LiBO.-SH-O 

35.6 

3.42 

Li BO 8 H ,0 

o.o 

0.89 


38.8 

9.42 


18.0 

2.203 

M * 

44.8 

14.7 

It 

25.0 

3*344 

n 

47. m 

.pt. 

ft 


Gmn. IKT too t*mH. Hat So!. 


8g8 


BO 


Gms. per loo Gm». Sat. Sol. 

'-Ufi. 

7.01 

7.51 3-98 

7.71 3.38 

7.68 3 S 6 

S.40 3.78 

3-47 *'43 

2-94 !»SI 

1.58 3*7 

2.17 6.90 

3.66 14-78 

S-*S 

5.63 33,8 

1.81 6.20 


Solid Phase. 
LiOH.HjO 

» 4-U30.B3CV*6HiO 


Li/). 2 B*C>i. 3 eH *0 


leisG. 

O.H6 

2. 

2,6i 
S*oH 
4.10 
3,22 
i.SS 
^ 30 

o.c )6 
o 6 ,^ 
o 


BiO'i,. 

3-36 

2.47 

2.47 
13. 12 
16 ,30 
30. Si 
27.07 

15.40 

15.40 
14-X4 

11.47 

4 8s 

3-54 


Holid Phase. 
Lis 0 . 2 B^ 3 . 3 CH^ 


LlfO. s BA>> * 0H3O 


BCO^i 


LITHIUM Per B0R4TB 11^8,0^. ^H,0. 
loocc water dissolve ,0.13 «">. lithium per borate at ordinary te«pera- 
,re. (Be*aer-LOwy, 19*3.) 

Fu8ion”point data are given for. 


tore 


UBO + I.iF (Kitalgorodsld, Popowa and Roiwtnkln, 1933.1 
" * ♦ Li.SiO, (Klooster, 1910-1».l 
" + NafiO, * 


Br 


[THIUM 

BBOIODK 

LiBr.aliiO. 

Water. 





SOLUBIUTV IN 




(KrcRwrii 

»%ri. Jonri 

mr) 

r. 


Gms. LlRr per 
too Gmi. HiO, 

Hdid Phnie. 

* ‘ tm i*msi : 

— 0 . 

46 

1.058 

ImiS) 

10 

100 

— 1. 

94 

4-»74 

t* 

20 

^77 

- 4 . 

27 

8,678 

u 

30 

tm 

— 10. 

3 

17.80 

H 

40 

ms 

-30. 

■S 

37-84 

H 

44 

aoc) 

-45 


SO 

** hWBraHdO 

$0 

214 

-30 


80 

OBr-iKiO 

60 

234 

— 10 


133 

** 

So 

34s 

0 


143 


100 

266 

+ 4 


160 

WBr.tH^d) 

fS 9 

• « ' 




Stdld PhiJME!. 
UBr.iK/) it,) 


4 *UBr.H| 0 (B) 

UBr.lliOCK) 




The more receiit deitmioieiloam of im:ug mu ^ 

Hiittifi Md keude«M»i I4a7» Imade By the freeilfti-poifti »>tihoal w 
not agree with the above older reauUsp eaBecially for the di 4 ad irl 
hydrate. The followieg valeeii were iake» from aa avtragt carve coa** 
structed from the resalit of ffaitlg md co-workers. 


-72 
~S 3 
-30 
-10 
♦ 4 
10 
20 


tfeift. LiBf atr 
100 iM. sti;. «ol. 

39a 
47*9 
51.0 

55*0 
59.3 

59.5 

61.6 


UlU 

fhum 


ami. Liif »*r 
100 mii. 


fcUJ 

n%m% 


Ice ♦ LlBr.sH.O 

^5 

8:|.0 

LiBr.sH.O - LfBr. 3 H,fl 

33 

65. 4 ^^^ 

LiBr, 3 H *0 

33 

67 . 61 ?! 

ft 

40 

67.S 

” ♦ LlBr.3B-O 

60 

60.0 

LlBr,:^«0 

80 

7 U 0 

It 

100 

72.7 


LlBr.sH.O 

“ * UBr.HjO 

H l« 

LlBr.H ,0 
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Solubility of Lithiuk Beomidi ih Aqueous Solutions 
OF Hybrobromic Acid at 25®. 

(SCOCL and Durhaa, 1930.) 


ana. par 100 SFa^^ 

sac. aoluclon 

Solid 

/ iiSf 

LiBr 

Phaaa 

0.0 

60.41 

LiBr, 2 Hj ,0 

5.44 

$$.29 

ri 

23*93 

38.09 

H 

29.90 

34.45 

ti 


Solubility of Lithium Bromide in Aqueous Solutions of 
Ethyl Alcohol at 25°. 

(SlHMona, Fralmich and Ruaaall* 1936.) 


Qaa. par 100 gaa. 

aab. aol. 

Solid 

(Eta. par 100 

ipa. aac. aol. 

Solid 


LiBr ^ 

Phaaa 

' Vs®** 

UBr ' 

Phaaa 

0.0 

65.31 

LiBr.3HgD 

43.28 

47.63 

LiBr.H.O 

4.88 

62.08 

" 

47.57 

46.70 

II ^ 

10.23 

59 .06 

ri 

46.53 

46.63 

” LiB 

14.44 

56.68 

" 

47.86 

46.. 51 

LiBr 

20.09 

55.24 


51.66 

44.13 

II 

26.59 

52.98 


55*24 

42.45 

n 

33.0$ 

35.43 

52.07 

50.T 9 

” -»• LiBr.H^O 58.78 
LiBrH^O 

41*22 

II 


Solubility of Lithium Bromide in Absolute Ktiiyl Alcohol, 


( Uonncll and Jouos, ) 



CniN. LUh' 

poi’ 100 Cj tlftOir. 

Solid 

Between i 3 <*. 

a and a 3 *.H lithium hromidc ul 

t". 

UhttHc. 

Li Br 
» 

» 

ho late is formed and dift’enmi v 

alues are ohtait 

0. 

10. 

25 . 

_ 3 ‘ 2 . 6 i 

- 36.02 

_ 72.ro 

depending upon the solid phase present. 

(?mu. lJ»r p«r Joo gms. C.ir.on 
wlitin tho Solid rhAim 1« 

3 o. 

- 72.51 

» 

t". 

Ll Hr. 

u«r.4C, rr,oii. 

40. 

- 73.03 

» 

13 . V,. . . 

... 70.0 

70.0 

DO. 

.... 77.52 

» 

ID. 

... 70.2 

38 .r (68.7) 

60. 

. 82.84 

» 

l6. 

... 70.4 

. 3 <).o ((i;.-)) 

70., 

_ 89.13 

» 

20. 

... 70,8 

42,0 (Cmji) 

75.. 

.... 9,.12 

» 

a 3 . 

... 71.2 

.|f).o (f) 3 .<)) 

80,, 

.... 99,10 

)) 

a 3 . 8 ..., 

... 71.3 

47. a 


The results in parentheses wore obtained by thermal analysis. The eutectic 
point for Li Bi + Li Br.4 OH is at The congruent m. pt. of 

LiBr.4C2 0H is a3o.8. ^ 

Solubility of Lithium Bromide in Absolute Acetonr. 

(Ballp Rowianda, Ban ford. Thoaaa and Jonaa* 1930.) 



Qaa. Ll Br par 
100 aaa. (CHjj)^CO 

Solid 

Phaaa 


aaa. Ll Br par Solid 

100 fCHjj)j,CO Phaaa 

10 

13*4 

LiBr. 2 (CHj, ; 

igCO 35,5 

22.6 LlBr.2fCH^) JD4.LiBr 

23.7 UBr 

20 

18.2 

II ^ 

37 

30 

21.3 

If 

40 

26.3 " 

32 

22.1 


50 

34.6 

3 $ 

22.4 


60 

39.7 " 


Determinations made by means of specific conductivity measurements by 
Lannung, 1932, gave 11.29 gms. LiBr per 100 gms. {CH^).C 0 at 18® and 
19*8 gms. at 37®. ^ 


100 gms. Glycol dissolve 60.0 gms. LiBr at 14*7®. (deConnick^ 1905.) 
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Li LITHIUM 

lithium bromide 

100 gws. sat, solution of lithium bromide in Beataldehyde (C^H QIO) 
contain 11.527 gms. LiBr at 25**. (Muller, Raschka and Wittemaftn,^i927.) 

Fusion-point data are given for: 


BrO 


LiBr + liCl (Botschmar, 1933 *^ 

H ♦ LiF 

" 4. LiOH (Scarpa, 1915 .1 

** 4 - AgBr (Sandonn ini and Scarpa, 1913* ^ 

” KBr (Kellner, 1917. ^ 

" MgBr (Kellner, 1917; Ferrari and Cal I a, i 933 i«^ 

” 4 * NaBr* (Kellner, 19^7. ^ 

»' 4. SrBr^^ (Kellner, 1917 .1 

LITHIUM BROMaTE LiBrOjj.HgO. 

SOLOBILITY OF LlTilDM BKOKAT* IH WATEK- 
«od limiatciu tnsi.) 


50.8 



OHa. LlBrO, p«r SoUa 


Q»». UiSfO, p#r 

SoUn 

t® 

100 Wi«. Mt. 

»oi. 

t 

100 iM. Sfti. 

»0X. 

PhU 9 

5 

61.6 

LiBr 0 ,.H ,0 

S 3 

73.4 


LlBiO_ 

15 

63-3 

n’ 

56 

73.6 


n 3 

25 

6 s »4 

»♦ 

70.5 

74.3 


« 

35 

67.5 


as 

76. 3 


H 

50 

71.5 


100 

70.0 


H 

The 

transition 

temperature for LiBiO^.ll^^O LlBrO^ 

is 

between 


)i,0 ana 52 • «T II* 

The previous determination of Kylius and Funk, 189?60.n gms. 
LiBrO^ per 100 gms. sat, solution of density - US33, ^pAvmily too 


low. 


LITHIUM METRIOHATE Li (SO,, 


100 gms. ILO sat, with Lithium Hethioaate contain 73,8 g«s. 
Li/CHj,(SOjj)jg] at 35®. (Baker and Terptra, 1939^ Baker, 1930») 

LITHIUM FORMATE LiHCOO.HjgO. 


CH 


SotuiittTY OF Lithium Formate im Watih. 


(Umamimirf, 


r. 

Grm. 
HCOOLi 
per 100 Gmi. | 

HCTOLl 
leo Moll. 

Mki FhaM. 


Solution. 

iW , 


—20 

21.14 

9.28 HC(X)LLH 80 

0 

24.4^ 

11,18 


18 

27-85 

13.36 

It 

49*5 

; 3 S- 8 o 

19.14 

it 

74 

44.91 

38.33 

it 

Sp. 

gr. sat. sul. 

at .18“ .. 

1.142. 


ItOS.l 

CsRIt. 

nvmu Hc:cx)y 

per tm t»mi. mt tm Mob. 

Solltl Phase. 

gt 

»,()■ 

54 . »6 

lisG. 

40.IIC(K)Li.HiO 

OB 

57.05 

4S^m 

!l(:CK)Li 

104 

57 H 

47.11 


130 

59 f *8 


1 * 


FREE^mc-PcHNTa or Aqueous Litiiium FoitwaTi: Solutions. 


'NUIg\vi«-k aiMl 11112,* 


901 LITHIUM 

Freezing-Points of Mixtures of Lithium Formate and Formic Acid. 

(Kendall and Adler, lOFl.) 


The previous results on this system by Groschuff, 1903 are consiaered 
to be largely in error. 


per 

Mola. LIHCOO 

100 *ola. 

Solid 

Phase 

_ Ota. 

per 

Hols. LIHCOO 

100 91. sola. 

Solid 

Phase 

t® 

per 

Mol a. 

100 m - 

LIHCOO Solid 

nola. Phase 

8.4 

■ixeure 

0.0 

HCOOH 

“I4.6 

Nlxaire 

18.19 

ncoon 

90.5 

nix cure 

2S.9I 

LiHCXX) 

7.0 

1.58 

i« 

“17.1 

19.56 

M 

97.9 

26.38 

tl 

5.2 

3.47 

" 

“ 19.8 

21.25 

H 

113.1 

27.71 

It 

3.2 

5.23 

M 

” 21.7 

22.24 

II 

131.2 

29.87 

II 

1.1 

7.09 


-23.5 

33.49 

145.1 

31.98 

If 

-1.3 

8.93 

It 

-25.0 

24.33 

LiHCXX) 

ISO .4 

33.04 

« 


10.75 

tl 

ti8.o 

23.49 

159.1 

35.01 

« 

*5.6 

12.23 

II 

34.0 

23.98 

tv 

163.5 

36.13 

II 

-8.2 

13.99 

II 

80.0 

25.31 






LITHIUM ACETATE CH:,C00Li.2 0. 


t"- 

- 

- 

- ().()*),. 

-1 f). I A . 

: 0..,, 
-‘2"). 8.. 
3(3.7.. 
5o.5., 


Solubility of LirinuM Acktatf. in Watfu. 
(Hidgwirk ttinl (idutlo, 1022.) 


(inis. CIlaCOOLl 
per KKi giu.s. sal sol. 

9 ,, (33 
4.83 
9 •'>3 

18.33 
•>.3.76 
31 .9.8 
38.115 

49.55 


Solid 

IMiaso. 

Jee 


GHaCOOLi.'iUaO 

» 


t". i)( 

53.3.. .. 

55.4.. .. 

57 .3. ... 

57. H(in’. pi 

57.0.... 

I <>?.. 8_ 

157.5 - 

28(3(111. pi.i,. 


niH, (lUjCOO tl solid 

lim ftnis. 8«t. sol. IMuiso, 

52.23 CIlijCOOl.i.-AUsO 
5(3. ()0 >1 


(3 [.2/5 

(34.88 
(3(3 73 . 
71.33 


CUaCOOL 


Freezing-Points of Mixtures of Lithium Acetate 

(Davidaon and McAllUter, 1930.) 


AND Acetic Acid. 



OM. Mols. LlCgH^Og per 
100 gn. nols. nlxcure 

Solid 

Phase 

16.50 

0.0 


14.85 

3.56 

n„3 1 

14.16 

5.01 

fl 

13.15 

6.86 


12.10 

8.45 


16.7 

8.6i 

1.1 

22.1 

9.15 

II 

25.0 

9.53 

If 

51.0 

12.28 

tl 

70.0 

16.24 

H 

83.0 

20.25 

« 

98.0 

27.64 

» 

106.5 

35:34 

H 

109.0 

39.83 

tl 


* MetasiabU; i.i = 1 -iCj.HjOj.HC,H 



(M, Mole. LlC^H^O^ per 

Solid 


100 nois. Mixture 

Phase 

110.0 

41.84* 

1.1 

112.0 

45.74* 

« 

112.5 

48.76* 

n 

112.5 

50.06* 

H 

136.0 

43.9s 

LiCJLO, 

I47.5 

46.04 

156.0 

47.57 

« 

161.0 

48.23 

H 

178.5 

52.41 

11 

188.0 

55.89 

tl 

192.0 

56.90 

« 

221.0 

70 . 8 ? 

H 

272. 

100.00 

H 





Previous determinations upon this this system are given by Vasilev. 

1909. 

»nethyl alcohol (CHgOH) sat. with dehydrated lithium aceiAK 

fHenstockfi^LT' ' 


cn 













lithium 

LITHIUM Phenyl ACETATE LiC^H^OO^ 

Fusion-point data for mixtures of Lithium phenyl acetate (LiC H CX) ) 
and Phenyl acetic acid ^HC-H and for Lithium phenyl acetate and^ 

Phenyl acetic anhydride, iC^ft^CO )g0, are given by Bakunin and Vitale, 
1935 . 

LITHIUM CITRATE GH4(OH)(COOLi),.4TJsO. 

loo gins. lIjO dissolve 61,2 gms. Li citrate at 15®, da sat. sol. « T.187. 

(Grecnhh and Smith* 190a.) 


.SoLUBii.iTV IN Aqueous Aixohol at 25®. 

{S<*i<U‘lI. 1910.) 


Wt. % 
dHfOH 

In Solvent. 

rfj# of 

Sat. Sol 

Gnni't, 

rjLOU(('(K)I.i)v- 
4lfsO rier 100 Gmii. 
Solvent. 

Wt, % 
(ywH 

in Solvent. 

of 

Silt. I^il 

Gms. 

f'|H/)H((T>OLl)*.- 
4H/> fieri0©Gms, 
Solvent. 

0 

1.216 

74-50 

50 

o .()33 

4-03 

TO 

1.150 

40-.^0 

()0 

o.8()7 

2.25 

^0 

1.083 

32.10 

70 

0 . H67 

0.60 

30 

1.025 

18.80 

80 

0.8^8 

0.30 

40 

0.976 

9 65 

TOO 

0.78B 

0.0a 


LITHIUM TARTRATES. 

Solubility in Watkh. 

<Ims. Salt 

Salt. Formula. i *. («?r 100 Urrm. Autlmrlly, 

Sat. Sill 

Lithium Dihydroxytartrate LitCilLOn.aiHsO o 0 070 (IVnton. 189a.) 

Lithium Sodium Racemic Tartrate LiNaCMLO^.jILO 20 19 97 (Mhkmlicrg* 1900) 

“ Dextro “ ** 20 a a 55 

Potassium Racemic ** LiKCJLCX.iy > jo 19 *♦ 

Dextro io J7 H2 ” 

Thi SysTiH LiTHiim Ahhonioh 4 -TA«TRATt, Litbiuh Amnonioh 
1 Tartrati aho ^atir. 
fCmantMU ana iloaa, 

The saturated solutions and the solid phases mt^lyze*t polari- 
metrically using as a scale the rotations of solutions ot pure Lithium 
Ammonium d Tartrate of different concentrations, deterwiued for the 
sodium D line at 30®. The isotherm at 0® was deterw'iued and the 
invariant points only at 30® and 60®. 


^ Ctam. KJO i»». H«*0 

4446 4446 


Uuua 

PtiBMm 


0 0,0 

” 6.531 

” 12.241 

f 17.690 

23.251 
24.810 
28.519 
0.0 


а. So6 
2.363 
1.860 
1.64 

1«462 

0.98 

0 

б. 542 


Racemate form 1*1.^ )^. H^O) 

H 


»» 

** ♦ d form 
^ form 

H 


30 


Racemate form 



903 

Solubility of Lithium d-TARTRATB im Water. 






LITHIUM 




(Campbell and 

Slocin. 

1933.) 



»>»• ‘■‘aWs 

per 100 gjns. H^O 

Solid 

Pbaae 


Qma. Ll^C^O^O^ 
per 100 a«a. 

Solid 

Ptiaae 

0 • 

42.106 Li 

■■ 1 

25 

26.711 

LiC 

8.0 

33*451 


30 

26.663 

ft 

10.5s 

31*495 

tl 

45 

27.510 


20.0 

27.052 

II 

60 

29.5^*2 



Equilibrium in the System Lithium <J-Tartrate, Ammonium 
d-T artrate and Water. 

fCaaip&«ll and Slotln, 1933.) 


Quia, per 100 

gas. Hj,0 

Solid 

Oms. per 100 

awB. H^o 



Phaae 



Results at 

0® 


Results at 

30® (con.) 

0.0 

42.106 

Li,C,H40,.2H^O 

24.662 

14.732 

2.510 

36.857 

II ^ 

29.651 

11.603 

3*473 

32.561 


39.671 

8.182 

6.013 

30.160 

•’T DS 

63.600 

6.916 

8.022 

22.125 

DS 

66.205 

6,771 

14*491 

14.092 

II 

66.310 

3.326 i 

23.081 

8.846 

II 

63.813 

0.0 

36.610 

7.011 

II 



45*930 

6.026 

" -*• (NH )^C H O Results at 

60® 

45*125 

3.952 

(NH 



44.251 

1.973 

ft 

0.0 

29.552 

43.916 

0.0 

II 

S.B07 

30.051 




11.003 

31.452 

Results at 

30° 


16.349 

34.342 




23.121 

37.981 

0.0 

26.661 


24.431 

27.609 

3.076 

27.143 


41.083 

16.151 

7.703 

29.181 

M 

63.011 

13.103 

9.350 

30.661 

" 

98.392 

10.244 

11.980 

32.731 

" 4. DS 

92.832 

6,650 t 

14.672 

26.071 

DS 

90.247 

3.631 

16.744 

22.603 

II 

87.171 

0.0 

DS = Lij^C 





Solid 


DS 


"*<m,LCHp 

[r 


n * 4 ♦ 6 


D8 


ns 


ihj.o*^6: " 


P 4“4 0 


LITHIUM BENZOATE CJI.COOLi. H,{). 

Solubility of Lithium Bknzoatk 


IN Wat Kit. 



Cms. CHltiCOOLI 

solid 



If (HHI 

t"- 

pt'i- 100 gms. HHt. sol. 

IMiaso. 

t" 


l»'r luii gin**', silt. 

— 1.89 

7.22 

Jc<‘ 

34 

5 . 

... 33 .20 

- 3 .c )4 

— 6.49 

... 1 3 .69 

19.8.5 

it 

>» 

84 

tit. 

6, 

.<K 

... !4.(;i 

'{(>. '> 1 

0... 

... v. 7.<)7 CjHs 

COO Li.HjO 

l()2. 

/ 

. 4 . 

... .1. 14 

4 “i 3.5 . 

28.5. 

- 29.80 

. • • 32.12 

» 

» 

176. 

,0. 

... 


HuUd 




H.c 


100 gms. Methyl Alcohol (CHjOH) saturated with dehydrated lithium 
benzoate contain 20.52 gms. LiC^H^COO at 15® and 19.71 gms. at 67® 
(b.pt.). (Henstock, 1934,) ® ” 











Li 


CH 


Per cent 

<f«i of 
Sat. Sol. 

Gms. QHsCOOLl 

Per cent 

iji of 
Sat. Sol. 

:Qh[.OH in 
Solvent. 

per xoo Gms. 

Sat. Sol. 

dHiOH in 
&fvcnt. 

0 

1.103 

27.64 


0.970 

10 

1.088 

28.60 

70 

0.932 

20 

1.072 

28.50 

Bo 

o.8c)o 

30 

1.052 

27.80 

90 

0.847 

40 

1.030 

26.20 

9S 

0.823 

SO 

1.003 

23.60 

100 

0*799 


lithium 904 

LITHinM: BBNZOATB C.H.COOLi. 

Solubility in Aqueous Alcohol Solutions at 25®. 

(Seidell, 19x0.) 

Gms, QHjCOOU 
P«r xooGms. 

Sat. Sol. 

19.80 
*5.40 
10.70 
6.40 

4.50 

2.60 

100 gms. HjrO dissolve about 40 gms. QHiCCX)Li at the b. pt. (U.S.p) 

100 gms. alcohol dissolve about 10 gms. C«H»COOLi at the h. pt. ‘‘ ^ 

LITHIUM 0 Hvdroxy BENZOATE (laihium Salicylate) CfJU.OH.COOLi.HaO. 

Solubility of Lithium Ortho Hydroxybenzo^tk in Water. 
(Stdgwti'k aiid Ewhaitk, UiTi, } 


Solid IMiaito. 


» (iiUHiaUiu) 


Solubility of Lithium Meta and Fara nYDiumvBivNauiATEH in Water. 
HcsultS ( 5 ^idg\vi«‘k Mild Kvvha«k, l!iaa.} 




Gins. 



(•018. 


0 Ctt 

IL.OU.GOOI.I 



<h;ji, oh.coo I,I 


f. por iw ims. 8 «l. sol. Solid IMoise. 

f 

Ror luy^m*. s«t sol. 


a. a()... 

10.17 

ao. 6 a 

lee 

a8.5 

.. 56.5o 0 

— 

5.56.,. 

t) 

3 a. 0 

,. 57 .5o 

-r 

ia. 8 a.,. 

35.83 

» 

18..5 

5(1.67 


8.5.... 

45.ao 

oi.;ii».oim;oou.«.»,o 

'V> . 0 , 

.. 64.18 

— 

i.o- 

. 19.04 

» 


.. 66.56 


9 . 0 .... 

5a. 45 

<*(:jr,.oii.GO()i.i 11,0 

73 . 0 . 

,. 66,56 0 


3.5.... 

52.()(i 

oCJLOlI.Gtmu.nlLO 

(iinstidtfoi 

M 3.0, 

.. 71.46 


lO.O- 


0 ( 511 , Oir.GOOLl.HjO 

138.0. 

•• r'i-;? 


for Mela Hydroxyben/.oaie. 


r. 

■ 4.41 

- 10.78 

' 17. (>7 
“ 10 0. 

74..^. 

104.o. 

I 22 .o. 


Gms. 

m CJI^.OII.GOOI.I 
por KHi gms. snt. sol. 

16.0a 


Hesultf 

for r^ara Hy{lroxybeir/.oate, 


.Solid 

IMmsi*. 

Ice 


5 a ..')3 
‘V ),()4 
58 ..,7 
61.86 


ttivji mn ooLi 


r 

», a i. 
9 . aK . 
I I, <» I, 

' »a. 5 .. 
o. . . 
85 . 0 . . 
M ‘i .0. . 


COO LI 

- r imi urns. <,«! sid. 

5 .04 

tj. H1 
17.HH 
a 1, t)6 
'I I. 54 
3 o.H| 

3 ti. tja 

3 f . i\ii 
35 .oi» 


Solid 

rhHs(‘. 

Ice 


)) (unstable) 

/lUjL.on.coo Li 


LITHIUM SALICYLATB C,H40UCOOLi.iH,0. 


Gms. 

Solubility in Aqueous Alcohol Solutions at 
(Seklcll. 1909, 191©.) 

Gms. (»ms. 

25*. 

Gms. 

CaHjOH per 

a% of 

CtH^OHCOOH.IHP t\nmm 

lf|i of 

C*m)H(TX)H.|HaO 
per loo (#m». 

Sat. Sol. 

100 (»ms. 
Solvent. 

Sat. Sd# 

per xc© Grm. 
Sat. Sol. 

loo Gmi. 
Solvent. 

Sat. S 4 d. 

0 

1.209 

56 

60 

1.104 

51.1 

10 

I 195 

SS '9 

70 

t .083 

49 -S 

20 

1.180 

SS -4 

80 

1 .056 

47-.5 

30 

1.163 

54-7 

90 

I ,026 

4 S-H 

40 

1.144 

S 3-7 

92 -3 

I .020 

45-6 

so 

1.124 

52-5 

100 

1 .027 

48.2 

100 gms. propyl alcohol dissolve 18.7 gms. Li salicylate (tcmj 

L?). CSc:hl*mp. iSai-* 













LITHIUM Lj 


905 

lithium HIPPURATE CeHsCO.NHCHjCOOLt. 

100 gms. II2O dissolve about 40 gms. of the salt at 15-20 

LtTHIOM PHTHALATE . 3Hj,0. 

Equilibrium in the System Lithium Phthalate, Phthalic 
Acid and Watrr. 


(Squire ami Calnus, 190 ^.) 


QMS. per 100 eat. sol. 


Solid 

Phase 


Results at 0* 

0.0 
1.27 
2.81 
2.84 
3*46 

4.15 

7.15 

9.61 
8.67 
7.45 
5.58 

3*92 
1.97 


45.37 2 Li,C,H, 0 ,. 3 H ,0 

ll'.ll "+ LillCJI.0..3H 0 

:LsUi"c,H,o; 2 ft ,6 
36.2S 
32.40 " 

26.09 ” 

22.45 " 

20.39 
16.55 " 

11.06 " 

5.83 " 

2.28 " 




r, loss.) 


per 100 

gUps. set. sol. Solid 

WvT” 

Phase 

ults at 

25 (con. ) 

14.01 

as.56 LiliC^ILO aH ,0 

i6. 34 

34 . 2 $ " *V'n*’ 4^4 

13.32 

19.39 

10.56 

Id. 56 

6.97 

8.87 

3. 34 

3.22 ” 

0.68 

0.0 


Results at 50® 


0.30 

0.0 " 

jsults at 

as” 

0.0 

45.20 2Lij 

2.38 

45.17 

3.60 

45.15 

5.20 

45.19 " 

6.51 

38.13 LiHC 

7.79 

34.07 " 

9.08 

33.36 " 

11.39 

28.23 ” 


EgUILIBRIUM 

Ctaa. per 100 gi^s. sat. sol. 

MgCjH^O^ 

‘'‘*® 8 '‘ 4°8 

Results at 25° 

0.0 

45.24 

7.52 

41.12 

12.98 

36.73 

16.39 

34.50 

19.27 

33-05 

19.97 

32.50 

20.43 

29.53 

20.96 

26.88 

22.40 

21.78 

23.06 

19.63 

25.31 

14.86 


+ LiHCJL0,.2H,0 


Phthalate and Water. 

(Stolth and Ely. l9Se.) 


0.0 

46.08 

3.73 

46.0 1 

6,40 

d6.oo 

9.97 

46.01 

12.42 

39.32 

15.07 

34. 77 

18.92 

30.05 

21.78 

28.29 

24.00 

26.69 

20.21 

21.36 

15.29 

15.28 

11.48 

10,80 

6.81 

5.30 

4.75 

3.28 

1.75 

0.0 


08 2Li,C^II,0^. lH,0 


Solid 

Phase 


One. per 100 


I, Magnesium 


sat. sol. Solid 
Phase 


Results at 25® (con .) 


2 U^CgK^ 0 ^. 3 H ^0 31.09 

34.14 


••f3MgCJL0..iill, 
2t'igCgH^o^.iiH^o ' 


Results 

»0 0.0 
6.97 
i8.32 
26.06 
34.75 
36.10 
40.31 
42.28 


0.0 

at 50** 


4.55 3MgC^A.nl^ 

0.0 ” 


46.01 

41.76 

35.3a 

31.0s ** 

17.49 H 

11.74 '* 

3.18 

0.0 '* 


Cl 





Li LITHIUM 

LITHIUM Racemic and Laevo 


006 

MANDELATES 


Equilibrium in the System Lithium (r) Racemic Mandelate, Racemic 
Mandblic Acid and Water at 25*^. 

(Ross Miii Morrison, 1933.) 


Qtois. per 

100 tfws. 

sal. sol. 

Solid 

ftas. ptr 100 ^s. 

aai. sol. Solid 




Phast 

■'■SWT 

LiCgHj;o^ Phase 

0.0 


4.9 

Li 0 ,H, 0 , 

13«7 

3.3 1.1 

0.9 


4.7 

II 

14.6 

3.2 " 

n.o 


4.7 

II 

15.3 

3.2 

4.7 


5.0 

+ 1.1 

16.2 

3.1 ® 

6.6 


4,2 

1 . 1 

18.2 

3.1 '* 

8.3 


3.9 

II 

19.0 

3.0 ’’ 

9*9 


3.6 

If 

20.1 

3.0 ® T HCJ 

11.1 


3.6 

II 

i8.8 

1.6 HC ILO3 

13*0 


3.3 

II 

16,9 

0.0 


1.1 = LiC^H.O^.ilC, 11,03. 


Equilibrium in the System Lithium (-) Laevo Mandelate, Laevo 
Makdblic Acid and Water at 25®* 

fBoaa, Morrison ana Jonastone, 


Otos. per too 

g^s. sac. sol. 

solid 

ffena. per tOO 

mu aol. 

Solid 

'(-)HCqH ,03 


Phase 

'ToHCpRyO, t 


Phase 

0.0 

8.6 

l-lLiCgfLO 

10.6 

3.5 

1 . 1 

1.0 

8.5 

® H ’ 

U.9 

3.4 

II 

1.3 

8.6 


10..3 

3.4 

t-)HC R, 

2.6 

5*6 

1 *1 

10. 2 

2.6 

ll” 

5-6 

4.0 

fl 

10.0 

1.7 

II 

6.9 

4.0 


9.9 

0.8 

H 

9.2 

1.1 = 1- 

3.7 

) LiC H 0^-’ 

0 7 3 

HC.H.O, 

10 .1 

0.0 

II 


DiLITHIUM d CAMPHORATE VM.O.Lh. 

Solubility in Aqueous Solutions oe Camphoric Acid at n.S®“i6® 
AND Vick Versa. 

(Jungfloiicih and Landrku. 

Gtns. por too Gms^. Sat. Sol. 

Solid Phue. 

QHmCCOOH),. CwH, 404 Li 3 . 


0.621 

0 

Camphoric Acid 

caii 4 ((:(X)H), 

2 .02 

3-77 

ti 14 

it 

3 ’ 2 S 

10.63 

Monolithium Tctracamphorate 

Cal Iu04Li* jCioHiiOi 

3 -SI 

12.61 

it H 

41 

3-99 

20.56 

** Dicaniphorate 

ChJbA.Li.CiJIiA 

3-43 

24.69 

a a 

it 

2.87 

37-19 

** Camphorate 

CttiII,i04Li 

0 

40.80 

Dilithium Camphorate 

CjoIiHChbia 


The nuxtures were kept in a cellar at nearly constant temperature and shaken 
irom time to time until equilibrium was reached. Additional results at 17^-23® 
arc also given. 




907 LITHIUM 

LITHIUM LAUKATE, MYRISTATE, PALMITATl and STEARATE. 

Solubility of Each of these Salts, Determineo Separately, in 
Several Solvents. 

Gacobson and Ilolmes, 1916.) 

Li laurate = CiiH28COOLi. Li myristate = CisHjrCOOLi, Li mimitate » 
CH3(CH2)uCOOLi and Li stearate = CHa(CH2)ifiCOOLi. 

Excess of salt shaken with solvent for 2 hrs. in all cases, 
analyzed by evaporating to dryness and weighing residue. 

Gms. of Kach Salt (determined separately) per 
100 Gms. Solvent. 


The sat. .sol. was 


Solvent 






Li 

Li 

Li 

Li 



Laurate. 

Myristate, 

Palmitate. 

Stearate. 

Abs. Ethyl Alcohol 

20 

0.403 

0.194 

0.096 

0.072 

(C 

25-4 

0.447 

0.224 

O.IlH 

0.089 

(C ct 

35 

0.546 

O.27B 

0. X42 

0.106 

iC u 

50 

0.782 

0.435 

0.248 

0.200 


<>s 

I , 149 

0.669 

0 - 39 ^ 

0.333 

Methyl Alcohol 

15-2 

3 159 

1.346 

0.616 

0.349 


25 

3*773 

1 .680 

0.771 

0.439 

<< iC 

34.6 

50 

4 *507 
6.088. 

2. r()3 
3.281 

1.086 

1.652 

0.658 

1.057 

Water 

16.3 

0-154 

0.027 

0.010 

0.000 

< C 

25 ' 

0.187 

0.036 

0.015 

0.010 


35 

0.207 

0.042 

0 

• 0 

ca 

0.010 


50 

0.280 

0.062 


Ether 

n 

15.8 

O.OI I 

0.013 

0.007 

0.011 


25 

0.006 

0.004 

0.007 

0.01 I 

Amyl Alcohol 

f ( a 

16 

0.073 

0.02() 

O.OXi) 

o.or X 

it t{ 

25-7 

0.111 

0 046 

0.032 

0.028 

a tc 

35 

0.126 

0.062 

q 

0 

0.031 


49.2 

0.203 

0. tot) 

0.069 

0 060 

Chloroform 

15-2 

0.006 

0.004 

0.004 

0.004 

Amyl Acetate 

a u 

14.5 

0.068 

0.037 

0.03H 

0.034 

U It 

25 

0.064 

0.034 

0.024 

0.029 

<( ii 

35 

o.o6t 

0.044 

0.037 

0.031 


50 

0.061 

0.045 

0.036 

0.044 

Methyl Acetate 

24-5 

0.026 


0.015 

0.0x2 

Acetone 

(( 

15 

0.300 

0.413 

0.434 

0.571 

iC 

25 

0.376 

0,447 

0.50H 

0.706 


35 

0.430 

0.502 

0-537 

0.663 


lithium ace\lteto“?hr!?. Tr ''V, '‘'''‘''"K >'"• <alnilaUHl atmium of 

iitnium acetate to the alcoholic solutions of the rcsiwctivc fattv acids The 

resu ting precipiiaies were di-ssolved in iKiiling alcohol and the si.lmions allowwi 
dri^!'"'^ obtained were washed and 




Li 


CN 


CNS 


LITHIUM 

UTHIUM LATJBATK, MYRISTATE, etc. 

Solubility in Water and in Alcohol of 0.797, at 18® and at 25®. 

(Partheil and Ferie, 1903.) 

Gms. Halt i>cr 100 cc. Sat. Solution In: 


Salt. 

Formula. 

Water at 

Alcohol at ^ 



18*. 


18*. 

25®. 

Stearate 

CuHasCOOLi 

0,010 

O.OII 

0.041 

0.0532 

Palmitate 

CisHsiCOOLi 

O.OII 

0.018 

0.0796 

0.0956 

Myristate 

CwHsTCOOLi 

0.0232 

0.0234 

0.184 

0 . 2 ICK> 

Laurate 

CuHaCOOLi 

0.158 

0.1726 

0.418 

0.4424 

Oleate 

CirHMCOOLi 

0.0674 

0.1320 

0.9084 

1.010 


LITHIUM Platino CYANIDE Li^Pl (CN ),.f (K 

Solubility of Lithium Platinocyanidf, in Water, 
(Terry and JoUy, 1923 .) 


t*. 

5 o. I . 
53 .o. 
55 . ' Ji , 
f)(>. 7. 
(» 4 , 8 . 
f) 5 .o. 
71 . 0 . 
7a (tr, 

111 

H9.8, 



Gms. UjPliLN', 


Cmn. Ll,Pl((: 5 ^), 


UsPuCN), 

t'*- 

,)er 100 gms. 11^(1. 

t“. 

per }(H> gm?!. H, 0 . 

r. 

per im giUK. HgO. 

0.0, 

.. loS.o 

3o.i. 

.. i 5 a .3 

40.0. 

., 160,3 

1().3 

139.5 

3 o. 5 . 

:. i 56 .i 

4 * 2 . 5 . 

160.5 

22.2 

141.5 

3 i. 5 . 

., 15 * 2.0 

4 a. 7. 

. 181.*2 

23 . 0 . 

i 53.5 

3 ?,. 2 

.. i 52.4 

43.1. 

. IH8.2 

24.1 

.. i 44 .« 

34.9. 

.. 166.6 

43. a. 

.. 16)2. 3 

25 .0. 

.. i 44'7 

35 . 0 . 

154.6 

45.0 . 

196.0 

25.7. 

1 ) 3.0 

35 . 8 . 

. 155.6 

45. 7 . 

.. 165.0 

25 . 8 . 

.. 1.46.3 

37.1 

.. 173.0 

46.<i. 

.. 176.1 

26.5. 

147,5 

38 . 0 , 

155.3 

47. a. 

.. l86,0 

26.8, 

i 5 i .2 

38 8. 

.. 158.2 

4 K.<>. 

.. 173.0 

28.5. 

.. 148.5 

39.2, 

.. 154.4 

49.0 

Hr. pt.) 

29.5 

(tr. |>t.) 

39.5 

(tr. pt.) 

49 -'-»- 

.. 173.1 


Gms. H»Pt(t;Ni^ 
per 100 gms.IlsO. 

175.0 
189..O 
173.8 
178.0 

185.7 

205.2 

204.0 

pi.) 

213.7 
229.0 
2'i8,7 


Equilibrium in the Sv.stem Lithium Platinocvanide, 
Potassium Pi.atinocyaniue and Water at 1. 

(Terry and Jolly, 1923 .| 


Gms. per (00 pns. 

Rat. sol. 

Ll,Ft(CN)„ 

59.2 

54.2 

54.1 

52 . I 

45.9 

38.9 

36.5 

34.0 

3 0 .5 

28.5 

LITHIUM Thio CYAN 4 TR LiSCN. 28^,0 


Ura*!. prr loO gm?(. 
Rii. sol. 


K,iri((:N),. 

Solid Phase. 

LI, 

K.PKCNl,. 

Solid Phase. 

0.0 

Li 2 Pt(CNu.tHsO 

*29.3 

18.7 

LiKPt(GNj,.aH ,0 

*•7 

LiKPi(CN)v.* 2 H ,0 

28.7 

IH.2 

K,Pi(CN),. 3 H ,0 

2. *2 

n 

*27.3 

16, 1 

h 

2.7 

)> 

* 23.0 

19.8 

a 

4.4 

» 

2*2.0 

19.4 

H 


» 

t 9 *^ 

*20, *2 

u 

1 1 . *2 


10.2 

2 3 ,6 

» 

1 2., 3 

» 

6.1 

26 ,5 

H 

13.9 

»» 

4.6 

26.9 

n 

16. 1 


0.0 

•*H h 



SOLUBILXTI OF LiTMIUM THIOCYAHATE lU VaIER. 
ftwmn, WTio.i 



Ctaa. LiaCM per 
too m»* eat. aoi. 

Solid 

Fhaae 


Oia. U»>l per Solid 

too #is. mi, ml, Phaae 

20 

S 3 .a 

LiSa’.aH^O 

34 

— LiOT.alLO e-LiSCN 

25 

54.5 

H 

3 S 

58.8 LiXN 

30 

56.7 


40 

60.4 















LlTHl 


LITHIUM CAEBONATE Li 2 C 03 . 

Solubility in Water. 

(Bevade, 1885; FlUckiger, 1887; Drai>cr, r887.) 

An average curve was constructed from the available results arid the following 
table read from it. 


to. 

Gms. Ujf'Oaper loo Gms. 
Water. Solution. 

t®. 

Gms. LijC'Oa jHT rooGi 
Water. Solution. 

0 

1-54 

1.52 

40 

I.I7 

I .16 

10 

1-43 

. 1.41 

50 

I .08 

I .07 

20 

f -33 

I 31 

60 

I .01 

I .00 

25 

1.29 

1.28 

80 

0.85 

0 .84 

30 

1*25 

1.24 

100 

0.72 

0.71 


Dcnsit}^ of saturated solution at o® - 1.017; at 15® * 1.014. 

More recent results at 0® agreeing with the above are given by Rosen 
heim and Reglin, 1921; and at 0° and by Kraus and Burgess, 1937. 

Determinations of the evTuilibrium in aqueous solutions of lithium 
carbonate and bicarbonate in relation to the partial pressure of the 
carbon dioxide in the gas phase in contact with the solution are given 
by Walker, Bray and Johnston, 1927- 

Solubility op Lithium Carbonatb in Water under High 
Pressures of Carbon Dioxide. 

10 ? 7 .) 

A platinum lined autoclave was used and the mixtures sh«iken i hour 
and allowed to stand 1/2 hour before removing a Sfimple for analysis. 
Lithium carbonate goes into solution in water in presence of as 
bicarbonate. Such aqueous bicarbonate solutions are stable al>ove-i3** 
only under a pressure of more than x atmosphere. The results are 
presented both in terms of gms. of (shown in parentheses in the 

following table) and of LiHCOj^ per 160 gms. sat. solution. 


Pressure of COp 

fl«s. HHCOrs per 100 ^s. 

sulutlan 

at.; 

In Ainospherea 

' -t?o 

-lOO 

... 

1 

22.71 (12.36) 

21.2$ (11.36) 

16. 12 

(H.? 7 ) 

3 

22.71 (12.36) 

22.43 (12.20) 

— 


5 

— 

22.43 (12.20) 

2 1 . 36 

( 1 1.6a) 

8 

— 

— 

21,36 

(n.62) 

10 

— 

— 

— 


13 

— 

— 

_ 


16 


— 



20 

— 

— 

— 


30 

— 

— 



34 

— 

— 



SO 

— 

.— 



Pressure of COj, 

'kss. LlhCO 

per too ^s. sstureud 

Mlutlon 

at: 


In ACinospheres 


0 ® 



. . 

1 

14.13 

(7.69) 

10,s6 

tS. 7 Sl 

8.55 (4.65I 

7,33 (3.99) 

3 

— 

— 

— 

— 



5 

16.96 

I9.23) 

12.52 

(6.82) 

B. 6 2 (((,.69) 


8 

19.91 

<10.83) 

— 


— 


10 

19.91 

(10.83) 

14.90 

(8.11) 

8,68 {4.72) 


13 

— 


16.19 

(B.ai) 

— 

— 

16 

— 


17.29 

(9.41) 

— 


20 

— 


17.29 

(9.41) 

11.48 (6.25) 

7.53 (4.10) 

30 

— 


— 


12.23 (6,66) 


34 

— 


— 


12,23 (6,65) 


50 

— 


— 


— 

9.61 (5.21) 

100 gms. 

IIpQ dissolve $• 

■SOI gms. 

. LillCOj, 

at 13^. (Bevade, 1BB4.) 




Li LITHIUM 910 

Solubility of Lithium Carbonate in Aqueous Solutions op 
Alkali Salts at 25°. 

(Geffckea — Z. anorg. Chem. 43, 197, *05.) 


The original results were calculated to gram quantities and plotted 
on cross-section paper. The figures in the following table were read 
from the curves. 


Gms. Salt 




Grams UaCOs per liter in 

Aqueous Solutitms of: 




per Liter. 

KClOa. 

KNO3. 

KCl. 

Na('l. 

K2SO4. 

NaaSt)^. 

NH 

,('l. 

(Ml 

) 2 M) 4 . 

0 

12 

^3 

12 

63 

12 

<53 

12.63 

12 

■63 

12.63 

12 

^3 

12 

C >3 

10 

12 

95 

13 

05 

13 

10 

13-4 

13 

•9 

14.0 

16 

0 

20 

7 

20 

13 

10 

13 

3 

13 

s 

139 

14 

•7 

15.0 

19 

2 

25 

0 

30 

13 

25 

13 

6 

13 

8 

14-3 

IS 

■4 

16.0 

21 

5 

28 

2 

40 

13 

40 

13 

8 

14 

0 

14.6 

16 

.0 

16.6 

^3 

3 

30 

8 

60 



13 

8 

t 4 

2 

14-5 

16 

•9 

17.8 

26 

0 

35 

2 

80 



13 

6 

14 

0 

14.4 

17 

•7 

18.6 

27 

6 

33 

5 

100 



13 

5 

13 

9 

14.2 

18 

.2 

19.4 

28. 

4 

41 

0 

120 



13 

3 

13 

7 

14.0 

- 


19.9 

28 

7 

42 

6 

140 



13 

0 

13 

3 

. . . 

. 


20.4 

28 

8 

43 

5 

170 



12 

6 

. 

. 

. . . 

- 


... 

28 

9 

• 


200 



12 

2 

. 

.. 

. . . 

• 


... 

29 

0 


. 

100 gms 

. aq 

. alcohol 

of 0 

1,941 

Sp, 

Or. dissolve 

0.056 gm. LiaCOs 

at 1 



One liter sat 

. soh 

in water 

contains 0.1722 gm. mols. 

» 12.73 

gms 

LigC O3 

It 25* 


(Ageno and \'alla. mii,) 

Solubility of Lithium Carbonate in Aqueous Solutions of Orcjanic Com- 

pouND.s AT 25®. 

(Rothmund, 190S. lyio; sec* alwu Traut)e, ifKHI.) 

The solubility in HaO » 0.1687 mols. IJaC'Oj ptT liter 2* 12.47 gms. at 25®. 


CJm. Mols. LiaUOa jht Litt?r in Aq Solution oL 


Aqueous Solution of: 

0.1 as 

Normality. 

0 as 

Normality. 

o.S ^ 

Normality. 

I 

Normality. 

Methyl. Alcohol 

. . . 

0.1604 

0.15 29 

0.1394 

Ethyl Alcohol 

0.1614 

0 .IS 5 S 

0.1417 

0. X 203 

Propyl Alcohol 

0.1604 

0.1524 

0.1380 

0.1097 

Amyl Alcohol (tertiary) 

0.1564 

0.1442 

0.1224 

O.0H99 

Acetone 

o.i6oo 

0.1515 

0.13()() 

O.UO4 

Ether 

0.1580 

0.1476 

0.1300 

. . . 

Formaldehyde 

0.1668 

01653 

0.1606 

O.X 53 I 

Glycol 

0.1660 

0.1629 

0.1565 

0.1472 

Glycerol 

0.1670 

0.£647 

0.1613 

0.1532 

Mannite 

0.1705 

0.1737 

0.177H 

Grape Sugar 

0.1702 

0.172B 

0.1752 

0 

DO 

Cane Sugar 

0.1693 

0.1689 

0.1661 

0.1557 

Urea 

0.1686 

0.1673 

0.1643 

0.1605 

Thiourea 

0.1667 

0.1643 

0,1600 

0.1523 

Dimethylpyrone 

0.1562 

0.1460 

0.12H0 

0.0992 

Ammonia 

0.1653 

0.1630 

0.1577 

0,1466 

Diethylamine 

0.1589 

0.1481 

0,1283 

o.a )37 

Pyridine 

0.1592 

0.1503 

0.1347 

0.10<)I 

Urethan 

0.1604 

0.1525 

0.1377 

0.1113 

Acetamide 

0.1614 

0.1520 

0 -I 3 SS 

Acetonitrile 

0.1618 

o.i 55 ^> 

0.1429 

0.1178 

Mercuricyanide 

0.1697 

0.1704 


Freezing-point data for mixtures of LijCO, + LijHO* (Anmflori. iQfiA 













LITHIUM Lj 


Solubility of Lithium Carbonate in Aqueous Solutions 
OP Acetone at 17.6®. 

fHarcley, 1931.) 


0.0 

0.0326 

0.0668 


0.00331 
0.0021 1 
0.00105 


Solubility op Lithium Carbonate in Aqueous Solutions 
OP Several Organic Compounds. 

(Webar. 19 ? 9 .) 

The solubility in water alone is 0.1691 g«Ti. mols. Li^COj, per Liter. 


Aqueoua Solucion of: 


Paraldehyde 
Iso amyl alcohol 
Hexyl alcohol 
Octyl alcohol 


Q». Mols. Ll^CO^ par U tar in Aq. Solution of: 

OJoe — OTi? —'Vzsjn*— Trm - Tc:w ^ 


o.opoe 

0.0417 

O.OfPS 

0. m 

Nora&licy 

NonnalKy 

Normal Uy 

Normall cy 

— 

— 

0.1629 

0.1573 

— 

— 

0.1621 

0.1559 

0.1666 

0.1640 

— 

— 


0.1683 — 


Fusion-point data for mixtures of Li^CO,, Na^CO^ are given by Skaliks, 
1928.) 


LIXraUM OXALATE Li 2 C 204 . 

Solubility of Mixtures of Lithium Oxalate and Ox vlk' Acid in 
Water at 25^. (Foote and Andrew, 1905.) 

Mixtures of the two substances were dissolved in water, and the solutions cooled 
in a thermostat to 25°. 

Gms. per roo Gms. Solution. Mols, per roo Mols. HjO. . 

HsQO,. LiiCjO,. ■ H,CA. Li,CA- ' 

10-20 ... 2.274 HjCaCV2HjO 

lo.fs I'.fil *-457 0.622 HjCi0,.H20 and HLiCA.I W 

8.08 3.18 1.823 0.633] mir.o 

2-60 5.03 0.563 0.962 V HLiCj 04.4 Hj 0 t 

■> »'39-*H*Cj 04 and 44.7LisCiO, 

2.'12 lidtS °-469 1-273 HLiCA-H^ and LiaCA 

5-87 ... 1.901 LijCA 

100 gms. aqueous solution, simultaneously saturated with lithium oxalate and 
ammonium oxalate at 25°, contain 5.75 gms. Li,CA + 4.8 gms. (NH,),!'";!),. 

(Foote Mnd Andrew, 1 ^ 5 .) 




Li LITHIUM 


912 


T4ITHHJV1 OXALATE 

Equilibriitm in this System Lithium Oxalati, Zircohium 
Oxalate ahd Water at 19°. 

(Boulanger, 

The solid phases were of uncertain composition since the zirconyl 
oxalate apparantly hydrolyzed,yielding mixtures composed of the oxalates, 
oxalic acid and water. 



lithium CHLOKIDE LiCl.HpO. 

Solubility of Lithium Chloride and Water. 

The results of HUtiig and Rensher, 1934; Benraih, 1927 » Deacon, 

1927; Friend and Gulley, 1931; Bassett and Sanderson, 1932: Appleby and 
Cl Crawford, 1934; and Friend, Hale and Ryder, 1937 were plotted and from 
the average curve, the following values were taken. 



du Of 

(te». Li Cl p«r Solid 

,0 

0. of 

LJCl 

pir 'Solid 

t® 

aac. aol. 

too 9BS. MU dol. 

t 

MU Ml. 

100 

Ml. Phase 

0 

1.268 

40.9 

LiC1.2Hj,0 

80 

1.331 

53.B 

LiCl.H^O 

5 

— 

42.0 


90 

1.342 

54.8 

H 

10 

1.279 

42.7 


96 (tr^JL) 1,347 

56.1 

" LiCl 

15 


43 -B 

tf 

97 

— 

56.8* 

LiCl.lIjO 

i 8 . 5 <^r.pLh .293 

45-35 

LiCldL 098 

— 

57.4* 

M 

25 

1.296 

45-B5 

LiCl.Hj ,0 

100 

1.347 

S6.a 

LiCl 

30 

— 

46.3 

” 

110 


56.7 


40 

1.303 

47.3 

» 

120 

1.344 

57.2 


50 

1.308 

48 .3 

H 

130 

— 

57.6 

r» 

60 

— 

49*6 


140 

1.339 

58*0 

H 

70 

— 

51*1 

If 

160 

— 

59.3 

fl 


mctAitsble 








Appleby and Crawford give the transition points as 19,1^ and 93®. 
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LITHIUM CHLOBIDE L! Cl. 

Freezing-Points of Mixtures 

Kesulls of 

Klein, and Svanborj^, 1920. 

Xormalliy of Aq. LI Cl. F. pt. of solallon. 

o.i. —o. 3 Go 

0.25 . --(>.<) 16 

o.5o. —1.807 


OF IjXtmium Chloride and Water 

Results of 
Itoflebush. 1918. 


Urns. I.l por 100 nuis. HjO. F. pi. of sol.iUou. 

5.4B.. — 5.n 

10.68. —12.22 

i 5 .o 4 ... —18.75 

IB..58. — 25.44 


The following determinations of the transition points of Lithium 
Chloride in Water, made by the freezing-point method, are given by 
HUttig and Steudemann, 1927- 


0 

Cbis. Lia 

P«x too 9 ^ 8 . 



sac. solution'' 

-80 

33-9 

25*3 

-68 

40.3 

28.7 

-20 

58.4 

36.9 

•♦ 12 .s 

68.0 

40.5 

100.5 

130.0 

56.5 


Solid 

Phase 

Ice LiCl. slljjO 
LiCl.sH^O E LiC 1 . 3 iL 0 
LiC 1 . 3 H ^0 LiCl.aHgO 
LiCl.aH.O LiCl.H.O 
LiCl.H 0 LiCl 


C 


Solubility of Lithium Chloride in Aqueous Solutions of Hydrochloric 

Acid. 


Results at 0°. * 

(Engel, 1888.) 

Results al 25". 

(Hera, 

Gins, per loo cc. 

Sat. 80I. 

rfo of Sat. Sol. 

(Jmfl. per too 

cc. Sat. Sol. 

' LiCl. 

Hci:' 

LiCl. 

HCI.' 

SI 

0 

1-255 

57-4 

0 

41.4 

8.2 

1.243 

56.87 

2.30 

28.5 

24.1 

1.249 

53-64 

3-84 

24.6 

295 

1.251 

51.98 

6.43 


Equilibrium in the System Lithium Chloiudi*:, Lithuim Huli ate and Wateii 
AT SO®. (SchroiiunnakcrM amt KayMoi', 1918.) 

Gms. periOOfms. sol. Gmii. per I00fai«>. hsI.xuI 


LI Cl. 

Ll.SOi. 

Solid 

l.iCI. 

LlaStE. 

Solid 

46.10 

0.0 

LiCl.H.O- 

8.07 

! 2,7.0 

la^SO^.HaO 

45.97 

0.0 

» “hLiaSOillaO 

5.74 

15.71 

n 

30.74 

0.0 

LitSO^.H^O 

3.<)8 

18.85 

» 

21.04 

1,08 

» 

2.76 

20. 4 3 

II 

i5.3o 

4.48 

» 

0,96 

2 3 .60 

» 

12.06 

7.48 

» 

0.00 

7.0.7 'i 

n 
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LITHIUM CHLORIDE LiCl. 

Equilibrium im thi Systim Lithium Chlorioi, Hahganisi 
CatORIUE ANB WaTIR. 


Cl 



Oss* p«r WO 


Selid 

Phmv 



fites. j 






gms. sol* 

LlSP 



C 

i®** WIJL sol, 

'■ tifp 


Solid 

Rhsse 


0 

II 

0.0 

0*54 

40,51 

40*33 

LiCl 
** ♦ 

.aHjgO 

4.1.10 

35 

w 

39,07 

31.00 

17.66 

13,76 

M« 01 . 

HnCl 

sH 0* 

• 4 H ,0 

MnCl^H 

H 

3*35 

36.77 

4 * 1 . 

10 


»» 

33.71 

10.72 




ri 

3.56 

35*23 

M 



t * 

45.46 

O.O' 

H 



M 

S.63 

32.30 

M 



60 

0,0 

49.61 

LiCl. 

H.O 


II 

10*19 

31.10 

II 



fl 

1 * 37 

48.68 

It 

r 


’* 

11.54 

30.24 

» 4, 

1.1.5 


« 

4.31 

47.10 

II 



n 

11.63 

30.18 

1 . 1 . 

5 



5.51 

46.50 

H 

* aa. 

•4 

H 

13.43 

28.53 

It 

HftCl 

. 411,0 

« 

9.68 

41.07 

3 , 1,4 


II 

13.45 

28.60 

M 4. 

»» 

13.61 

37,74 




” 

12 * 4 B 

25*40 

HnCl 



°* 

17.9,1 

33.89 

« 



II 

14*15 

22.12 

I* 



M 

19.15 

: 33,13 

1 . 1.2 



II 

37.91 

8.84 

rt 



« 

23.71 

29.09 

MnCl, 



II 

38.86 

0*0 

*1 



n 

33 . 00 

15.62 


p 


20 

0.0 

45*28 

LiCl 

.2ILO- 

LlCl.tl 

, 0 - 

41 .58 

8.14 

H 



II 

0.81 

44.67 

LiCl 


4.1.10 

It 

51 .60 

0.0 

<* 

MnCL 



0.86 

44*53 

4 . 1 . 

10 


80 

0 . 0 

52.88 

LiCl.l 



n 

3.73 

39.26 

M 



I. 

5*25 

49.47 

It 



II 

9*09 

34.82 

H 



*t 

7.78 

48.33 

it , 

aa. 

2 

H 

14*39 

31*45 

« 



«* 

8,94 

47.10 

2 . 1.3 



H 

16.47 

30.11 

W 



♦f 

9.44 

46.37 

M 



♦1 

17*35 

29.65 

♦♦ m- 

i.1.5 



12.16 

43.72 

11 , 

i.i. 

a 

H 

18.26 

28.50 

1 . 1.1 

1 


*. 

17.83 

36,79 

1 . 1.3 



II 

19*13 

27.65 

H 



•t 

31,63 

33.28 

H 



H 

19*91 

26.74 

rtttCij 

,. 2 ff 0 


w 

,37.53 

28 . a 3 

« 4 

H 4 CI« 

.aH.O 

M 

H 

22.25 

21.28 

23.82 

23.47 

w 4 - 

HaCL 

Hod.. 

4(1,0 

m 

ft 

35.11 

52.0:1 

15.03 

0,0 

M 

allX 

i 

M 

28,7s 

11*51 

*1 




0.0 

55.84 

LiCl 




42.36 

0.0 

*1 



n 

6.37 

51.96 

w 



35 

a.55 

45*14 i 

LICIJI .0 ♦ 2 

i.i .4 


7.38 

S 0,75 

f* ^ 

^ 3,1. 

2 

II 

5.48 

40.53 . 

2 '!*# 



« 

8.81 

49,47 

J.S .3 



ft 

10.66 

35.93 

I* 




13 .21 

44,26 

w 



If 

12.99 

^34.26 

w 



t * 

17.83 

39.77 

It 



It 

18.86 

30. oB 

*1 



m 

20.61 

:| 7 . JS 


* 1.1*2 

If 

20.29 

29*11 


MnCU. 

aH,n 

** 

27.62 

30. a a 

1 a ,3 



II 

21*57 

36*40 

MsCl. 

2140 


1* 

31,77 

36.83 

" .MaCl. 

.aHjO 

” 

28.77 

17.98 

#1 



t» 

36.15 

15,89 

MaCl,, 

3 H ,0 








« 

53.40 

0.0 





1*1*5 “ LiCLHttClp.sH^O; - ittltl .HsCIy. loll J); 3,i*j - aLICl* 

HnCl,.3H,0; 3,1.« = aUCl.MaCl^.^Hjf); i.i.j = LKU.HatU^.aHyO. 

Inconplete d*c* *re &lfto given (t>r the tsotherwsi .»t ui*. S7.5°i 33 °. 
37“. 43". 45 °. 6 s°, 70 *. 75*. 00 * «ail 



91 S LITHIUM 

Solubility of Lithium Chloride in Aqueous Solutions of Sodium Chloride 
AND Vice Versa at 25®. 

(Smith, Elgoi'sma and Hardenber^, 1921.) 

The saturated solutions were analyzed by a viacometric method and also by 
a modified synthetic method. 


<hns. per 100 gms. ml . sol. Gms. por lOO gms. ml sol. 


LI Cl. 

NaCl, 

HCI. 

Na Cl, 

45.8 

0.0 

33.5 

0.3 

45.5 

0.5 

3 r .6 

0.8 

4r .3 

0.4 

‘M *9 

a 3 

40.1 

U.2 

17.4 

7.3 

36.8 

0.3 

16.0 

8.4 

35.7 

0.3 

6.5 

19 . 0 

33.5 

0.4 

0.0 

2.f», 4 


Equilibriom in THI Ststin Lithium Chloribb^Nicicbl Chloridb and VTatbr. 

(Btnrach, lasaa.) 


t® 

Qia. par 100 0». aac. aol. Solid 


(lia. par 100 


aoU Solid 

- Ria, 


' Phaaa 

C 

f 


Phaaa 

0 

0 

40.51 

LiC 1 . 2 HgO 

25 

6.98 

30.96 

NiCL. 4H.O 

H 


0.38 

40*42 

*' 4* 1*10 

It 

10. 12 

26.90 

a 

2.45 

36.24 

4 *i.io^NiCL 4 HjP’* 

17. 13 

19.53 

tl 

It 

3.14 

33*58 

NiClj,. 4 HjsO 

•1 

27.55 

16.43 

If 

h 

4.83 

30.57 

It 

26.79 

10.58 

Nia.. 6 H ^0 

II 

9.08 

22.64 

NiClg.6H.O 

11 

33.56 

4.94 

II ^ r 


34.08 

0.0 

H 

11 

39.58 

0.0 

•1 

17-5 

0.0 

44.61 

LiCl,.aH ,,0 

50 

0 

48.18 

LiCl.Rp 

" 

0.28 

42.61 

<t>l-10 

II 

0.26 

48.11 

2.1.4 


0.40 

43*97 

" 

II 

1.11 

43.36 

2.1.4 

II 

2.33 

38.78 

H 

11 

3*59 

39*17 

It 

II 

3*84 

36.83 

NiCl,. 2 H, 0 * 

NiCl,.i,H *0 

H 

2.84 

3 ; 87 

40.24 

37.72 

NiCl.. 3 H ,0 

H * ^ 


9.32 

26.65 

NiCl.-uH^O 


1 o '.97 

28.39 

II 


13.64 

22.04 

II 


15.13 

24*60 

If 


18.49 

17.65 

NiClg.fiHgO 


29.44 

12 . 78 * 

* H 

’* 

15*99 

19.73 

It 

18.25 

ai« 6 i 

NiCl,.«H ,0 

H ^ y 


20. s6 

14.69 

” 

It 

23.43 

17.38 


37.07 

0.0 

If 


37.69 

12.70 

II 

25 

0 

45*90 

LlCl.H.O 

S! 

** 

35.05 

6.60 

M 


0.21 

45*17 

" 2.1.4 

tt 

40.20 

2.38 

tl 


0.50 

42.92 

2.1.4 

It 

43.17 

0.0 

♦I 


2.46 

38.93 

NiCL-.aR.O 

99.5 

0.0 

55*84 

Li Cl 


3.11 

38.17 

1 W 

0*55 

55*50 

” 1.1.3 


3.18 

37.85 

NiC 1 ^. 2 Hj ,0 

tf 

0.72 

54*66 

1 . 1.3 


3.46 

37.56 

II 

1.42 

48.66 

If 


4.43 

35*95 

w 

M 

S.35 

40.58 

”*NiCL.aHJ 

Metastable 
t.io = aLiCl.NiCl 
1.4 = sLiCl.NiCl, 
1.3 = LiCl.NiClj: 

.loH 0 
•uH.O* 

M 

II 

tt 

8.49 

14.86 

28.85 

36.30 

46.71 

34*24 

36.71 

14.49 

8.9 7 

0.0 

NiCl 


Incomplete results are also given for the isotherms at 30“, io®. . 
40.5®. 6o“-and 75". -•» < 40 , 35 , 



Li LITHIUM qi6 

LITHIUM CHLORIUF 

KqUILIBRIOM in TKi StSTRH LITHIUM CHLOtlOt, 4 hKOHIA 

AND WaTRS at 
/C'olUna ma 


(liS. 

p«r too 


iim&* ICO 


^lut. 

P«r ICO 


gPl 8 . 

latL mi* 

mtid 

pi 8 . tat. mi* 

SoUa 


itt. ml. 

SeUd 

' LlCl 

nh 7 

W.M. 

' 

rnatf 


■ 

PhMt 

45*4 

0.0 

Li Cl. II jO 

51.9 

l 6.?0 


45.3 

32.7 

LiCl.aNH 

46.7 

3.1 

" 

5«.7 

20,0 

u 

41.53 

35.7 

H 

48.1 

7.9 

M 

57.0 

31 ,64 

** 

39 . 3 

35.8 

*« 

50.84 

13.88 

H 

sa.S 7 

27.31 

» 

39. n 

38.6 

M 

50.73 

14.86 

H 

46a 

33.0 

F.iCl. <NHj, 

37.9 

40,4 

H 

SO. 81 

iS.34LiCl.HI^ 




45.9 

33.3 

ti 


The authors also give vapor pressure meaHuremenis for the above 
system at 2$* and for the system LiCl ♦ at the temperatures o®, 
33®» • 54*5®» 5B*3®» <i6.4®» 74.6® 86*0®- 


100 gms. Liquid Ammonia dissolve o.siB gm. LiCU at (Johnson 

and Krumboltz, 1033.) 

100 gms. Liquid Anwonia dissolve i.ui gm. LiiU at 0**. (Liahard and 
Cl Stephan, 1933 , 1934. J 

Bouilirriuh in T«t Systrm Lithium Chlo»i0»,Lead Oiloride 
ANB Water at 35®. 

(Dtacoa. nn ,) 


Omt, p«r 1000 ptft. 

ioltu 

a... ..r tooo 

IMt. 

ioU(] 

o:i?r. 

rePTp 

FUlMii 

' iin 


rnttt 

830.5 

0.0 LiCl 

.H,0 

321 .6 

1.61 

PbCl, 

830.0 

17.2 

« ^ 

156.3 

3.58 

« ■ 

835.0 

31.0 


75.88 

1.51 


835.0 

73.0 

It 

41.77 

1.19 

M 

834.9 

101.6 

" * PbCl, 

21 .64 

I.5B 

(t 

794.1 

103*4 PbClj, 

7.16 

2.58 

tl 

631.8 

94.43 

M 

6.67 

3.68 

t« 

453*9 

48.71 

It 

I.SB 

4.74 

tf 

339.3 

16.36 

W 

0.0 

10.S? 

II 


Solubility of 

Lithium Crloridi in AtuiiWi Solutions 



or Btiiyl 

Alcohol at 35®. 





IdiiNiWi md frtiMita. 



Ont. ptr 

too itt. mi* 

teuu 

Oat, 0«r too |p«. nat. ml* 

Souci 



rnia# 

. 


Ufefttt 

45.94 

0.0 

LiCl.H.O 

27 .19 

56, 4a 

LiCl.H^O 

44.90 

4.45 

H ^ 

25.43 

60,34 

If 

41.88 

12.9a 

t* 

23.09 

66.77 

If 

40.65 

14.49 

n 

22.41 

68.96 

H 4. 1 

37.02 

24.39 

n 

22. l8 

72.98 

LiCl 

34.17 

34.24 

f» 

22. 1 ;i 

74.24 

M 

30.02 

47.43 

H 

20.18 

79.8a 

W 
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Solubility of Lithium Chloride in Aqueous Solutions of Alcohol at 35®. 

(Pinar de Rubies, 1913-1914 ) 

The LiCl was determined by titration with AgNOa. Solutions saturjited by 
__iTi5»n\7 Viriiirc ‘soliH nhaap for all mixtures. 


constant agitation for many hours. Solid phase, LiCl.HaO for all mixtures. 
The anhydride, LiCl, separates only from the most highly concentrated alcohol 
solutions. 


Gms. per too Gms. Sat Sol 



LiCl. ' 

CjHsOH. 

LiCl. 

0 

44.9 

5 ° 

25-75 

10 

40.9 

60 

21.6 

20 

37 - 2 S 

70 . 

21 .1 

30 

33-3 

75 

20.8 

40 

29.4 

80 

20.7s 


OF Urethan at 25®, 
fPalUMch, I9i>s, 19P9,) 


On. Mol a. p«r WO «i»a. Hpi 
^Uci ^iflgCoocigHg 


On. Hola. p(ir 1000 ^a. 

osa- 'n*i;!B 5 c;h-—' 


10.92 0,0 22.90 9*2054 

19.93 0.2463 ’* 14.73 48.336 N'HpCOQO^Hj^ 

20.03 1.1528 '* 

Solubility of Lithium Chloride in Ethyi. Alcohoi. at Different 
Temperatures. (Turner and Bisaett, 1913 ) 


LiCl NH.,CX) 0 (LH_ 


t*. 

Gms. LiCl per too 
Gms. C:H* 0 H. 

.Solid Pha.se. 



0 

14.42 

LiC 1 . 4 QHsOH 


20 24.28 

LiCl 

5 

15.04 

ft 


30 25.10 


it 

JQ 

16.77 

t( 


40 25.38 


if 

IS 

18.79 

t( 


50 24.40 


if 

17 

20.31 

a 


60 23.46 


ft 


SOLUniLITY 

OF Lithium Chloride 

IK Methyl Alcohol. 



(Lloya, Brow, Olyn^c/n. 

Bonnal and Jonas, i^Pe.) 



0 

(ins. i.lCl p«r 

Solid 

,0 

Ons. LlCl par 

Jiolia 


c 

100 CHj^OH 

Ptiasa 

t 

100 «»a. CHj^OH 

Phase 


0 

45.2 

LiCl.3CH.,0H 

30 

43.8 

LiCl 


10 

44.2 

LiCl 

40 

44.1 

*' 


15 

/14 . 0 


SO 

44.4 

it 


20 

43*8 


60 

44.6 

n 



SoLcrniLiTY OF LiTiiruM 

Chloride ih Acetonr 




(Ball. 

Bonlanda, Banfuru. Thonaa 

and Jonas, uso.l 



.0 

Oaa. LI Cl par 

Solid 

.0 

0ns. Liri par 

miia 


t 

100 pis. CHjCOCH^ Phttsi 

t 

100 ms. CH^COCH.^ 

PBMf 


0 

1.73 

LiCl 

30 

0.87 

LiCl 


10 

1.48 

It 

37 

0.61 

M 


18 

0.95 

M 

40 

0.69 

M 


20 

1.18 

ft 

50 

0,61 

0 



The values at 18*^ and at 37® were calculated from specific 
ductivity measurements by Lannung, 193a. 
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Solubility of Lithium Chloride in Several Solvents. 


Gms. U('l 


Cl 


Solvent. 

Alcdbol: 

Methyl 

Ethyl 

Propyl 


AUyl 


Authority. 


Solvent. t*. 


35 

? 


jver xoo 
Gms. 
Solvent. 


Authority, 


35 

35 

35 

Si 


9 03 

7.3 

9 * 

10.S 7 * 

>■ 93 * 


(Turner It Busett. >913.) 

(Andrews k Endc, 1895.) 
(Pattern & Mott» 1907,) 


Gms. LiCi 
per 100 
Gms. 

Alcohol: 

42.36 (Turner Jc Bisaett, X9X3.) Amyl 
2.54* (Patten & Mott, r 904 -) ** 

16.22 (Turner It Bissett, X9X3.) ^ 

15.86 (Schkmp, X894.) Butyl 

3.86* (Patten It Mott, (ilycerol 

4.38* *' Phenol 

• Fused LiCl used for these determinations. 

100 cc. anhydrous hydrazine dissolve 16 gms. LiCl at room temp. 

(Wekh and Broderaon, 1915,) 

Solubility of Lithium Chloride in Several Solve.nts. 

(Ia«ayaaki, 1894; deDiniftck, 1905.) 


In Acetone, (L.) 



Gms. LiCl 
per 100 Gms. 


Gms. LiCl 
jMsr too Gms. 

r. 

Gm^. LtCI 
j>er too Gms 

0 

(CH,)jCO. 

4,60 

46 

(CHdsCO. 

3-76 

IS 

UH*N. 

7.78 

12 

4.41 

S 3 

3’13 

100 

14. 36 

35 

4. II 

S« 

a. 14 




In Pyridine, (l.) Ih Glycol. (deQ 


Solubility of Lithium Chloride at 25 
Acetone and Benzene. 

(Marden and Dover, 


Gms. LiCl 
^ « per 100 Gms. 

Sat. Sol 
IS II 


" IN Mixture.^ of: 

Kihvl Acetate and Benzene, 

(Marden ami Dover, 1917.) 


Acetone 

Gms. UCl 

Gms. Acetone 

Oms. UCI 

Gmt. Ethyl Acetate 

Gms LiCl 

r too Gms. 

per too Gms. 

per too Gms. 

per XOO Gms. 

per too Gms 

per too Gms. 

Solvent. 

Solvent. 

Solvent. 

Solvent. 

Solvent. 

Solvent. 

100 

2.30 

40 

0,0^ 

100 

1.78 

90 

1.69 

20 

0.019 

90 

0.147 

80 

0.9^ 

10 

0,009 

So 

0.028 

60 

0.234 

0 

0 

70 

0.00$ 


Distribution of Lithium Chloride Between Water and Amyl 
Alcohol at 30*, 

(DharamI Datta. 


Mols, LiCl per Liter. 

Si. 

Mtds. Lin per Liftr. 

£1. 

'HjO Layer 41. 

Alcohol Layer tj. 

ft 

H/I I^iiyef 1, 

. Akobol Layer Ct."* 



0,0347 

93.37 

a. 68 

0.0240 

III.66 

3.06 

0.032s 

94 .15 

a.s8 

0.027s 

113.40 

2.93 

0.0300 

97.70 

3.34 

0,0300 

117 

2.82 

0.027s 

102.58 

1.84 

0.0125 

147-3 

2.76 

0.0250 

110.40 

0.65 

0.0030 

216.66 


Solubility of Lithium Chloride in Pyridine. 

(RahtafiUerg and Erauikopl, ) 



In Anhydrous Pyridine, 

In 97 % 

Pyridine + 3% HjO 
by Volume, 

t\ 

Gms. LiCl too Gm^. 

Hoiki PhsM, 

t*. 

(#mt. LiCl f!«r loo Gms. 

Sat. Sol. 

Solvent. 


Sat. Sol 

Solvent, 

8 

II.31 

12.71 

LiC 1 . 2 C.H.N 

32 

12,50 

14.31 

28 

11.87 

13.47 

14 

LiCl.QH,N 

33 

13.79 

15.98 

40 

11.60 

13. 10 

45 

15.58 

18.46 

60 

11,38 

12.84 

44 

ss 

16,72 

20.08 

80 

II.71 

13.27 

ti 

72 

17.12 

20.66 

100 

13.01 

14. q 8 


97 

18.35 

22.48 


tr. temp, about aS*. 
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919 

Solubility of Lithium Chloride in Quinoline. 
(Walton and Wise, 19 *J 2 .) 



Gms. Lt Cl pt‘1* 

Solid 


Gnis. LI Cl p(M* 

Solid 


100 gms. Quinollno. 

IMuiso. 

t". 

100 gms Qttinolino. 

Phas(». 

0. . 

... o.i 5 r) 

(C9H7N)sLi Cl 

56 . 4 . 

... 1.1734 

(C9II7N), Li Cl 

9 .5 .. 

0.3538 

» 

(> 7 ..., 

... 1.9353 


40.. 

... 0.6175 

» 

75.... 

... 0.8180 

)) 

45.. 

I.o 398 

» 


... 0.4588 

0 

5 o.. 

... I.i107 

» 





100 gms. sat. solution of lithium chlorido in selonium oxychloride (Sc G Cl^) 
contain 3.9,1 gms. Li Cl at 95<^. (Wine, 


Distribution of Lithium Chloride Between Water and Amyl Alcohol at ^4*^,0, 

(Cavanapfh, 1924 .) 

The mixtures were shaken in sealed tubes of about 600 cc. capacity. One of 
these was charged 10 times, precisely similarly, and provided a total of 9.5 lit(*rs 
of the amyl alcohol layer. Thi^se 10 successive samples of non aqueous equilibrium 
pliase were shaken in turn with one and the same small aqueous phase (lOO ee.) 
in a second tube, and this latter analyzed for Cl by a silver titration method. The 
procedure consisted essentially in the piece-meal concentration of a larg(^ amount 
of the phase to be analyzed, and the concentration of the In Cl dissolved thendn 
by a piece-meal extraction of it with water. 


Anurox. NorimtUly 
of LI Cl In a((. lMias«‘. 

o.o 5 
0.10 

0.90 


(ini. mols. LI Cl jinr U)tH) gms. 

A(i. phase. Amyl alcohol phaxc 


o.o5i 0.0001 59 
0.0996 o.ooo 3 n .5 
0.198 0.000669 


RartUlon 

cocfllcIcMil. 

o.oo 3 o 

<).<k)3i3 

0 . 003.15 


Cl 


Distribution of Lithium Chloride Between Water and Amyl Alcohol at JKK 

(l)hiu% 1920 <t.) 


Noniittllly cone, of LI Cl in 


Noi'mnlUi none, of LI Cl in 


A4. luy«*r (C 

,). Alcohollo layor (C,l. 

(ia* A«i. layol* {C,K 

Alcoitollo layer 

'9 

Ca 

0.65 

o.oo 3 o 

916,7 *'^**7^ 

0. 095 o 

no. ^ 

1.86 

o.oriS 

147.9 9.82 

0.0975 

ro 9,6 

9.34 

0.0990 

117.0 2.q3 

(),o 3 oo 

97.7 

9.58 

0 .0295 

113.4 3.<>(; 

o,o395 

<) 4 -> 

2.68 

0,0940 

11 1 .7 3. 1 

o.ol 17 

!) 3 .| 

TOO gms. sat. solution of Li Cl in normal butyl alcohol contiun U./|9 gmi. Li Cl 
. 9,50, and the density of the sat. solution is -- 0.H713. 

(Willtuul and HinttU, 1922, 192U 


Fusion-point data are given for the following systems: 


Li Cl 


KCl 

" -»• NaCl 
NaCl 
LiOH 
LiP 
MgCl, 
MnCr 

nh,no, 

Pbfti/ 

RbCl 


" + SrCl. 
“ + SnCl 
" + TlCl 


(Schaeffer, 1919.' 

H n o 

(Schaeffer; Zmcznzny and Rimbach, iqio,) 

(Scarpa, 1915.) 

(Botschwar, 1933*1 
(Sandonnini, 19x3, i9iti. 1 
(Sandonnini and Scarpa, 1913. ) 

(Perman and Harri.son, 1924a. ) 

(Tries, 1914.) 

(Richards and Meldrum, 1917; ^emcznzny and Rimbach, 
1910; Keitel, 1925.) 

(Sandonnini, 1911, 1911a, 1914.) 

(Rack, 1914.) 

(Sandonnini, 1911, 1914G 
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LITHIUM Gold CHLORIDE LiAiiCl^ 

Solubility of Lithium Gold Chloride in Water. 

(RostobiMu lasfl.) 


.0 

Oba. LlAuCl^ per 


Qto«. LlAuCl^ par 


Ona. LlAuCl^ per 

t 

100 0 a 8 . Solution 

t 

100 Ona. Solution 

t 

100 Claa. Solution 

10 

53.1 

40 

87. 3 

60 

76.4 

20 

57.7 

50 

72 

70 

81 

30 

62.5 

LiClO,. 

0 


80 

8 s -7 

LITHIUM CHLORATE 




Solubility of Lithium Chlorate in Water. 

(Kraus and Burgtaa* 19F7.} 


The determinations were made by observing the temperature at which 
the last crystal of solid phase disappeared in the melt. Careful control 
of the temperature and vigorous stirring were necessary. The mixtures 
were kept under a slight excess pressure of dry nitrogen. The tempera¬ 
tures were read by means of a copper-const an tan thermocouple. 

Ctea. LlCXOj, par Solid ^ Qtt«. HCXO^^ p«r Solid 

110 100 aaa. aat. Ml. Phaa® ^ lOO »»t. aoi. Ph^a® 


- 8,7 


15.76 

Ice :,.8 


71.89 

LiC 10 ,.H.0 

-13.2 


20.73 

" 6.0 


7.1.6c 


-17.4 


24.44 

" 9.1 


73.74 


-23.3 


28.68 

" 14.0 


76.08 

II 

■" 30 .$ 


32.71 

" 18.9 


78.54 

tl 

-36,6 


35.38 

*' 21,0 

tr.pl. 

81.a 

♦ yLiClO, 

-40*0 


37.00 

•’^LiClC)^. 3 lL 0 - 3.2 


76,59* 

LiClO, 

“ 37.1 


38.10 

LiCl0^.3H;0 %2.9 


77.59* 


“ 33.9 


39.05 

” ■ 8.4 


78 , 33 * 

M 

“I5.7 


45.35 

” 12.8 


79.26* 

•' 

-8.8 


47.94 

” 16.4 


79 . 68 * 

fl 

-4.8 


50.49 

" 22.1 


81,68 

tt 

-1.8 


51.95 

” 27.4 


82,17 

ft 

♦2.2 


54.57 

“ 32.3 


83.43 

M 

4.8 


56.66 

" 36.5 


84.94 

tt 

6.] 


58,16 

" 41.5 

tr.pl. 

86,6 

” ^ ^LiClO, 

7.3 


60.1^ 

" 36.9 


86 , 37 * 

/?LiCK), 

8.0 

m.pt. 

62.60 

" 43.9 


87.17* 

yLiClO, 

7.9 


63.44 

" 48.7 


87.0 

/JliClO® 

7.4 


64.88 

” 64.4 


88*81 


6,0 


67*18 

” 71.9 


90.35 

M 

3.4 


69.74 

86.3 


92.45 

H 

^i.S 

Rutec. 

.71.1 

« ^ LiClO^. 11 ^ 095.7 


94.0s 


-1.7 


72 . 59 * 

*’ 99.0 

ir.pt. 

94.9 

" ..tucio. 

-3.6 


73.74* 

" 103*0 


95 *o 8 

« HCIO " 

- 7.6 


75 . 15 * 

107.5 


96.01 

It 

-“ 9.0 

Butec. 

• 75 . 7 * 

" y LiClO« 115.2 


97.43 

n 

-13.6 


77. 25 * 

” 123.0 


98. B 6 

M 

"25.0 

Butec.81.0 

*' -^ySLiCiq, 127.3 

m.pt. 

100.00 

.. 


The previous determination of Mylius and Funk, 1897 « 18^ is much 
below, and that of Carlson, 1910» is considerably above the present 
results. 

Additional results agreeing with the above are gives by Berg, 1929. 
This author gives evidence that the y modification of LiClO^ is really 
the hydrate 3LiC10j^.H^O, the existance of which he reporied^in 1926. 


I 
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LITHIUM Per CHLORATE LiClO^.3Hj,0. 

Solubility of Lithium PerChlorati in Water. . 
(Sismons ana Ro^Pk t0F8.) 


(1. of 0«s. LICIO^ per Solid 
sat. sol. 100 sol. PPas« 


0«®. LlCiO^ ptr Solid 
IOC tfa®. aat. sol. 


0 

1.215 

29.90 

LiClO^. 

3 Hj» 092.53 


70.33 

10 

1.236 

32.88 

" 

93.2 


70.5 

20 

1.2$8 

35*95 

M 

97.3 


71.0 

25 

1. 269 

37.48 

fl 

108.9 


72.8 

30 

1.277 

38.87 

II 

120.7 


75*0 

40 

1.300 

41.97 

It 

136.9 


80.0 

64*6 

— 

SO.O 

If 

I44.O 


82.5 

77*9 

— 

55.0 

M 

148.5 


85.0 

89*2 

— 

60.0 

II 

149.0 m 

.pt. 

86.5 

92.3 

— 

62.5 

II 

149.3 


87*5 

94.3 


65*0 

•1 

144.2 


90.0 

95*1 

m.pt. 

66.32 

M 

145.75 

tr.pt 

. *— 

94.8 

— 

66.67 

II 

167.5 


91.04 

93*2 

— 

70.00 

If 

172.0 


91.11 

92.7 

— 

70,3 

" 

236.0 m 

.pi. 

100.00 

LITHIUM Per CHLORATE I 

4 c:i() 4 . 3 n 

,0. 



LiCK),.3Hi)^LiCiq.i^a) 
LiCld^.lO 
11^ ^ 

M 

u 

H 

l( 

»» 

X 

41 

•• ♦ Li CIO, 

LiClO^ 
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Solubility of Anhydrous Lithium Pkrchlorate in Water and in (Hher 
Solvents at (WUIard and | 


um^ 11 (to. 

Solvent. (/of i^ulvout. </4)1 nat, hoI. |i*‘r itKk mI '^<i| 

Water. ^ i, 0.683 37.:iH> 

Methyl alcohol. o.787or) i. 3 H 4 i) 6,i.f>7 

Ethyl alcohol. 0.78.^17 k3i73 60.08 

n Propyl alcohol. 0.7989 1.0006 

n Butyl alcohol.. o. 8059 I .1306 44.03 

wo Butyl alcohol,. 0.7981 1.0600 3 f >.73 

Acetone. O.78.I0 1.3033 67,70 

Ethyl acetate... 0.89157 i. 3 oo 5 48.76 

Ethyl ether. 0.70817 1,0116 VI 01 


Solubility of Lithium Perchlorate Triiiydrate in Several Solvicnts at 


( Willard and Hmith, » 

</ of Cmn. Lt Cl 0 par ,f of oaii LI LI O, p» r 

«at. sol. ual.Mot. Solvent, »4al. Mil iw goii t«i wit 

Methyl alcohol.1.140O 60.96 wo Butyl alcohol. 0.8887 18.86 

Ethyl alcohol. ... 1 .0041 40.16 Acetone . i .0961 4 f|,o 4 

n Propyl alcohol. 0.9349 06.80 Ethyl acetate_ 1.0490 06.36 

/I Butyl alcohol.. 0.9^6*-^ 01.40 Elliyl t^lhcr. o,7o<|i o.icjfi 


Solubility of Lithium PERCiiLonATK Thiiiydrati; 
OP Ethyl Alcohol and Ethyl Acetate ax ‘ll®. 


Vol. per cenl C,ira 0 n Cam. 1.1 CIO* Vol. pw rant C,ll,Olt 

In sulvcia,. per too unis. dsi. »oI. lit holvriil. 

O.O(=:CIf»C00C8lM. . . 06.3 > 60.0. . . . . . 

. 3 f ,().5 70.0. ... 

20.0 . :n ,59 Ho.o..,.. 

3t>*o. 35.10 <p.o....,, 

40 • o... 3 (>, 51 1 00. o..,. , 

5 o.o.... 37.96 


IN MlXTtflKi 
fHoiith, m.i.i 

Com. 1414 0, 
|i«»r itim. Hid 

..... 38.58 

. 

. 4 <». K i 

. 41.77 

. 
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1 . 1 THITJM BIOHEOMATE 


Q22 

LijCra 07 . 2 lI, 0 . 


SoLUiiiLiTY IN Water at 30°. 

(Schreinemaker—Z. physik. Choni. 55, 79. ‘o*'. x8°.MyUu» and I-unk — Her. 30, 1718.’97.) 


Composition in Wt-iRht i)er cent: 

.... .. Sului 



Of Solution. 


Of Rfiddue 


Pia'ie. 

%Cr 03 . 

% 

LisO. 

%CrUs. 



0 

0 

7 

09 

. 


. 


liOH.HaO 

6 

986 

7 

744 

4 

322 

18 

S 38 

*‘ 

16 

564 

8 

888 

10 

089 

19 

SS6 

•• 

25 

811 

10 

6n 

15 

479 

21 

106 

** 

33 

618 

12 

886 

24 

36s 

19 

398 

" 

37 

4II 

14 

306 

44 

sss 

17 

4IX 

LiOIMIaO - 1 - UaC'rO<.»HjO 

37 

588 

14 

381 

36 

331 

18 

552 

♦ t 4 « 

37 

49 S 

13 


SI 

07 S 

16 

384 

IJaCrO^.aHaO 

40 

280 

10 

858 





*■ 

43 

404 

II 

809 

S 3 

793 

14 

070 

4* 1*120207,aHjjO 

45 

130 

9 

515 

S^> 

0H5 

10 

190 

UsO 2 <> 7 .all 20 

47 

94 S 

7 

951 

S8 

029 

9 

238 

** 

57 

031 

6 

432 

f'S 

Sf>o 

8 

733 

** 

67 

731 

5 

713 

71 

087 

8 

S ^3 

ld§tCr207.anai^ + CrQg 

67 

814 

S 

689 

80 

4 S 2 

3 

780 

«* H 

65 

200 

4 

661 





CrO, 

63 

257 

2 

141: 

8s' 

.914 

0. 

■ 7 S 8 

•* 

62 

28 


.. 

. 



. . 

•i 


A saturated aqueous solution contains: 

49.985 per cent Li2Cr(.)4, or loo grains HZ') dissolve 99.9^ grams 
LiA04 at 30^ (S.). 

56.6 per cent LiAsO?. nr 100 grains IL/) dissolve i ^0.4 grams 
LiAaOr at 30® (S.). 

52.6 per cent LiAO*, or 100 grams H/) dissolve iio.o grams 
LiCr04 at 18^ (M. and F.). 

Sp. Gr. of sat. solution at x8® ** x.574. 


LITHIUM 

FLUORIDE 

LiF 



SOLCBILITt OF LiTHIOH 

Ftiionios IK Wall®. 

Q 

a. Qt 

Ott*. Lif ptr 


r 

sat. iol* 

100 Pk»- H^O 

Atttteoriqf 

0 

— 

0. im 

19 37.1 

18 

1.003 

0.27 

tHylius and Funk, 11197 

25 

— 

0* 151 

(Carter, 1938.1 

25 

— 

0.132 

(Heyer ^snd Duukel, 1931 

2$ 

0.9984 

0.133 

(Payne, 1937.) 

35 

O.995S 

0-135 

t» »» 


Solubility of Lithium Fluoride in Liquid Hydrofluoric Acid.Determina¬ 
tions of the Solubility of LiF in U«iuid HF by Ikaid .uid Stowe, 1931, 
show that the reaction LiP 4 - HP “ LiHF^ occurs md the molecular ratio 
LiF : HF in the saturated solution at tt!fnperAi«reo between o® and 40® 
is approximately 0,043. This corresponds to 5.59 gm;i. LiP per lOO gms. 

HF. Predenhagen and Catienbach, 1930, 1931, 1933, found that a. 6 gms. 
LiP dissolve per loocc sat. solution of LiF in liquid HF at 18^. 
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1000 eras, pure Acetone (CH.CXXILI dissolve 0.0000033 g™. LiP at 18° 
and 0.000004 gm. at 37®. as detemined by conductivity measurements. 

(Lannungy 1932*) 

Fusion-point data are given for liF * LiOH and Lil + LiOH by Scarpa, 

191s and for LiF ♦ HgF^, by Tacchini, 1924. 

LITHIDM Titanium FT.UORIDB Li^TiFg.sH^O. 

SOtDBILITY IH WAT*R AMO IK EtHTI. AlCOHOL AT 20-22®. 

(Olnab«rga 1932.) 


Solvent 

idfaier 


98% CpHgOK 


(kiB. Ll^Tir^ per lOOcc Solvent 

r. 0 

about 56 
48 

0.03s 

0.030 


Sollo PltlMi 


Li,TiP^. 2 H ,0 

Li.^iP/ 


LITHIUM OERMANATE aLiGeO^, 11 ^, 0 . 


100 gnis. sat. solution of Lithium Germanate in Water contain o.8m 
gm. LiGeOjj at 25^. (Pugh, 1926.) 

LITHIUM IODIDE LiLaH^O. 

Solubility in Water. 

(Krcmcrs, 1858, i860; kc curvc^ Jon<w, 1907 ) 


f. 

Gms. per 100 Gms. 
'Water. Sat. Sol. 

Solid Phase. 

t\ 

0ms. i>«r 100 Gms. 

W ater. Sal. Sol.' 

Solid PhaM. 

—0.296 

1.08 

1.06 

Ice 

20 

i6s 

62.3 

LiLaHsO 

—I,2I8 
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4.19 

u 

25 

167 

6a.6 

i( 

— 2.70 

8.71 

8.02 

l< 

30 

171 


41 

- 6.14 

17.69 

1503 

tl 

40 

179 

64.2 

4 < 

—16.2 

38.31 

27.70 

ti 

SO 

187 

6|.2 

44 

-25 

48.67 

32.72 

it 

60 

202 

66,9 

44 

-so 

85.13 

46 

n 

70 

230 

69.7 

44 

—6q Eutec. 03 

48.2 

lcc-fUT.3H,0 

75 

263 

7*5 

14 

—60 

100 

SO 

Lil^HaO 

75 

m. pt. 

It 

-40 

iiS 

54-13 

«5 

m. pt. 

, . . 

ur.2ii,o 

— 20 

134 

57.27 

it 

80 


81.3 

LiLHaO 

0 

tsi 

60.2 

i< 

100 

481 

83.8 

44 

to 

H 7 

61.1 

it 

120 

590 

Bs *5 

41 

A more 

recen t 

detemination of the Buteciic point 

for Ice 

♦ HI. 311^0 
r too gms. 1 

by Huttig 

and Steudemann, 1927, is -91® 
Solubility oi' Lithium 

and 107 gfns 

lODlDL IN 

. Lil pe 
Wai lh* 


( HUtlig and Pohlr, lllSli.) 


ti per 

100 Kni-I. 

11 , 0 . Solid Phase. 

t" 

per i(H) 11,0. 

Solid PhAte. 

0. 

i5i 

LiL3H,0 

77 • • 

... 4 <7 Li 1 

f.'ilLO LiI.H ,0 

19 . 

i64 

» 

So.. 

... m 

Lil.iIl.O 

40 . 

179 


88 .. 

... 437 

0 

59 . 

200 

» 

99 • 

... 47<' 


^5. 

248 

» 

120 .. 

... f>H 8 


75 . 

2(53 

» 

i 3 o.. 

... 743 


71.5.... 

2% 

» 

i3o.. 

... yH'i 


70 . 5 .... 

^97 


i3o.. 

... 82 G 

.. t l.il. 7 ,H,o 

71 . 5 .... 
79. 

3o6 

37i 

Lil.aHtO 

» 

i3o.. 

... 83 > 

i,ii.V,U,(i 


The authors also give vapor pressures and thermo ehemieal data. 

100 gms. sat. sol. of LiI. 3 Hj ,0 in Water contain 61.2 gws. Lil at iS®. 

(L«a.nuttg, 193d. t 

100 gms. sat. sol. of Lil.38,0 in Water contain 61.6 ems. Lll at 
















Li LITHIUM 

LITHIUM lODIDK ^ ^ 

Equiiibrium in ths Systsm Lithxuh Iodidi, Lead 
loDiDi AMD Water at 25®• 

(Dini& 88 l«ux ana Rogar, 1937*) 

The results are given in the form oi a diagram but the experimental 
determinations are not reported in the present paper. The following 
approximate values were estimated from the diagrams. 


0. of Om&, ptr 

too pis. 

aoxiu 

a. of 

Oaa. p«r 

100 pia. Sou a 

sau aoludoii 

AAt- Ml- * . 

Plias* 

•me. »ol. 
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1.815 0.0 

62.2 

LiL3Hj.O 

2. i6o 

28.0 

40.5 1.1.11 

1.885 5.0 

55-8 

»» 

2 . 195 

31.91 

38.53 " . Pbl 

1.970 10.0 

55*3 

H 

2. 140 

30.0 

38.0 Pbl, * 

37.0 ” 

2.080 16.0 

53.5 

** 

1 .840 

32.5 

2.160 21.5 

50.0 

1.1.41.590 

15.0 

35.0 ” 

2.135 34.0 

45*0 

1.1.4 

1.350 

5.5 

31.0 




1.330 

2.0 

25.0 ” 

1.1.4 " Lil.Pbljp. 

4H^0 




EQUZtXBRIim IK 

THE System 

Litmioh 

Iodide, 

Antimony 



Iodide amd Water. 




(francoU sna Dtlwaulls. isse.) 


The results are given only in the form of a 
following approximate values were read. 

di agrfiin 

from which the 

Results at 13* 

0 

Results 

at 35® 


Results at 60® 

Ckis. p«r 100 gBS. 

- 

Opa. par 100 

pia. H«6 

Ota. par 

100 ^a, H-O Solid Phiifl 
ac aach ttap. 
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0 
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0 

195 ULsH.O 

so 162 


so 

176 

SO 

196 " 
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176 

135 

305 1.1,6 
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135 
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95 
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135 

135 ^ 
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1.1.6 = Lil.SbL 


,6H,0 


DlSfRIIOTION Of LITHIUH lODIDl ElTWlilf WaTIR AND 



NlTROilNAIMi AT 3S®. 



(Bppmrtaw. itRS,) 


Dm. Hola, 

Ilf par iu#r 

Ji 

KjgO imr CW) 


NU 

4*55 

O>0OI4O 

3250 

2.38 

0.00223 

1070 

1.57 

0.00363 

4.30 

i.n 

0.00141 

790 



Solubility of Lithium Iodide in Several Solvents. 


Solvent. 

Methyl Alcohol 
Ethyl Alcohol 
Propyl Alcohol 
Amyl Alcohol 
Glycol 
Furfurol 
Nitromethane 

(C 

* Solid phase 


2$ 

25 

25 

25 

15-3 

25 

o 

25 

Lil.iCjIlTOH. 


Gms. I.il |)cr 
loo Cms. Solvent. 

343-4 

250.8 

47-52* 

112.5 

38-9 

45 - 9 t 

I . 22 t 

2.52 


Authority. 

(I'urncr and Bissett, 1913.) 

<1 O 

ti *t 


(dc Coninck, 1905.) 
(Walden, 1906.) 


t « gms. i>cr 100 cc. Mt. solution. 


100 gms. pure Acetone (CH^CDOCH, ) dissolve ^12.56 gms. Lil at 18^ and 
75.25 at 37® as determined oy electrical conductivity. tLaanung, 


F.-pt. data for Lil + Agl arc given by Sandonnini and Scarpa, 1913. 

LITHIUM lODOMERCXJRATE 2LiI.HgIt.6H3O. 

too gms. sal. solution of liihium iodoinercurate in vyatcr j^reimred by cooling a 
hot solution and allowing to .stand at 24.7® for 3 months, contained 1.30 gtns. Li, 
27.4 gms. Hg, 58 gms. I and 13.3 gms. HjO; Sp. Gr. of the sat. sol. « 3.28. 

(Duboin. *90$.) 


LITHIUM lODATE Li(lO,).iHjO. 

100 gms. HaO dissolve 80.3 gm.s. LilOs at l8®, or roo gms. solution contain 
44.6 grams. Sp. gr. of sol. — 1.568. (MyUu» and Funk, i»97«> 


LITHIUM PERMANGANATE LiMn 04 . 3 HaO 

100 gms. water dissolve 71.4 gms. permanganate at > 


LITHIUM MOLYBDATK aLigMoO^ . 3Hj,0. 

Sor.uBiLiTv OP Lithium Molybdate ih Watie. 



Otta. LlgMoO^ 

soiia 


CNa. 



per too gms. aac. 

aol. PDaae 


par too Mt. 

ml, fUwi 

0 

45.214 

4bi M0O..3ILO 

30 

44.26 


20 

44.30 

fl' * 

40 

43.84 


25 

44.81 

ti 

98 

42. <0 

It 

The 

result at 20^ 

i.s by Wempe, 





Fusion-point data for mixtures of Li^MoO and LiHoD ♦ Na^MoCI 

are given by Hoermann, 1929. 
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.SDUmitlTIf or l 4 THfDH HiTSIDll IN WaTII. 
fKL»U«i I9M2 
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30.0 
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0 

5 ©! tec. 36.0 
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68. 

atr.|H. 

- 48 . 

.0 

tr.pt.^ 3 .^ 
38.0 

iin’h^o 


100 


10. 

0 


«©Uo 

Ft) 4 a« 


n ^ 

* LiN, 

I.iN. ’ 


The results in the above talile, exeejn ihone for the eutectic and 
the tr.pts., were tMiwateil tnm the authors* diagram. 

The preceding results of Curtius and Rismw, are considered to 

be in error except the value lor lO® which agrees fairly well with 
the above. 


NO 


LITHItrM NIXEITi; LiNC),.HiC). 

SOLUtIUJTV IH WaTICR. 
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S<»lkl Phase. 
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6s 2 

•• 4 UN 0 ,.iH ,0 

- 3 t ,3 
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6i S 

LtN(h.|H|0 

-19.3 

33-9 

UHOill^- 

81.5 

68,7 

*' 

0 

41.S 

»» 

9 * 

71 4 

a 

+ 19 

jiM.) 

** 

# 

OS .8 

<1 

2$ 

SO. 9 

♦♦ 

92.S 

94 3 

44 


loogmi. HgOdiiiolvf AgHOi + 7H.5 gms. IJNOiat 14®. (Ckwaki, 1914.) 


Recent determinations of the Holubtltty of laihium Xitrite by Bureau, 
193 S» 1917 » following results, differing from the above. 
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Ml. fhMI 

- n*9 

7 . 0 s 
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14*7 

1 * '158 

11*85 

M 

■“34»35 

3I#o8 

II 

10.9 


6'|.0 

-4 IiH(I.ii;) 

- 38.7 Eutec. 36.58 

"* I.iN0,.i*H,0 , 6.0 

S*4ll 

61.1 


•32.7 

13.9 

lil 0 

46.0 

t .458 

66.4 

MW ^ 

- 10.05 

40.5 

m 

79*1 

1*491 

70 .a 

M 

- 7 . 9 s 

41*5 


44*0 


75*9 

** * LiNO^ 

*»• 1.0 

44.0 


44.0 

S*145 

?6.4 




LITHIUM Li 


lithium nitrate LiNOj-aHiO. 

Solubility in Water. 


Gms. LiNOa 
per loo Gms. 
Solution. 
.U.8 


Solid Phase. 

LiNOs-sHaO 


(DoHimn and Burt, I 903 -) 

Gms. LiNOa 
t". I)er xoo Gms. 

Solution. 

o I S4-8 LiNOa-sHaO 29.87 56-42 LiNOa-alijO 

io:s 3^9 :: ^ 9 .f 56.68 ;; 

12.I 38-2 29-64 57.48 

13-75 39-3 “ 29.55 58.03 

19.05 40.4 43*6 60.8 LiNOa. IH2O 

22^1 42-9 “ 50-5 61.3 “ 

27-55 47-3 “ 55 63 

29.47 53-67 ^ 63.6 

29.78 55.09 “ 64.2 64.9 LiNOa. 

70.9 66.1 “ 

The eutectic Ice + LiNOa.sUjO, is at —17.8“ and about 33 gms. LiNO, ]>cr 
100 gms. sat. sol. Transition points, 29.6° and 6i.i°. 

Data for the system LiNOa-fLijSOa+HaO at 0“, 30® and 70° are given by 
Massink, iqi6 . 

Equilibrium in the System Lithium Nitrate, Lithium Suleate ani» Water 
at *^5^’ AND AT I.Massink, HUH.) 


Solid Thom. 

LiNa.3H^O 


LiNOa-ilLO 


LiNOa. 


* u I. r; 


Gms, ptM 

‘ too U'lUS. 


(iUl'i 

1, in*r 

100 gins. 



iniiH. HOC 

nut 

^ sat. 

sol. 



sal. : 

sol. 




a.(I. 

HOl, 

LINO;,. 

LKjSO.. 

Solid IMnisc. 

Id NO*. 

Id, SO,. 

Solid Uluifn*. 

Id SO., 

Id,,SO.. 


Bcsuks 

at 25 '*. 

6n . 

■4 

•^:o. 

0 

Id NO , 

f.DIjSO, 

iq. 26 

7/11 

47 . 

0,0 LlN();„:iHyO 

59. 

iih 


0 

LI,.SO, 


1 g. li 

7.50 

47.60 

±0 


0 57. 

9 * 

‘ho. 

0 

» -1 

1 idjSo.rr.o 

>6.79 


43.45 

0. iq 

L(aSO,.H,() 

Su 

.o 3 

‘l;o, 

. 0 

Li- 

aS 0 .,II ,0 

Id.ii 

id. id 

33 . ()o 

i , 4 

>» 

. 5 o, 

..55 

':o. 

.0 


» hll.M? 

B.qB 

lb. 10 

18,64 

H./ji 

>» 

49 

.54 

0 

oK 

I 

1.1 . 1 7 

4-99 

-»n. 4H 

0.0 

^6.79 

0 

4 * 

.BH 

0 

.17 






Rcsuli.s 

at , 35 ". 

2H 

.{)3 

2. 

. th 


•> 

1 .4B 


59.49 

0.0 

LINO.,.'/jH ,0 

2 i . 

,iB 

5 . 

. lb 


.. 

(f.Tti 


61.93 

0.0 

LiNOa 

20 

.ifj 

6 

.78 


u 

0,0 

2 .i . 7 h 

6» -97 

z.ho ,<j 

»'i LlaSOy 



1 

:t . 1 

; .17 

11 

J.tSOy 

.171130 







9 -» 

:.27 
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M,NO,,rf.o 


SoLupTLiTY op Lithium Nitratr ik Aqurous Sotuxiaws op 
Lkad Nitrate at 35° and Vice Versa. 

maai^ori. 


Qns. per tOO k 

ms. sat. sol. Soua 

Ons. per 100 

sat. spl. 

Soita 

' LINO^ 


F-haa. 


Pftaas 

<15.83 

0.0 

UN0,.3lI 0 

21 .$4 

9.36 

M ^ 

v> 

t** 

2,47 

fl ^ 

10,88 

iS.SO 

40,45 

2 . 6 $ 

" * Cb(NO 1 
PblNOj,)^ 

0,97 

33.20 

« 

33.96 

5.10 

0 .S 7 

33.12 

«» 

29.15 

28.36 

6.30 

8.6$ 

n 

0.0 

37.07 

M 


Equilibrium in the System Lithium Nitrate, Tertiary Butyl 
Alcohol and Water at 35*^. 

(Qlnnlngftp Herring ana watnh, 


The composition of the homogeneou.s mixture {plait poiat) of the three 
compounds as determined by the synthetic method is i6.o gws. LiNC), »► 
23.0 gms. tertiary Butyl Alcohol, (CHj^COH, per 100 gms. sat. solution, 
The original results for the remaining points on the biaod&l curve are 
not given but only the values corresponding to derived empirical €i|ua- 
tions for the curve. 







Li LITHIUM 


NO 


q.^.H 


LITHIUM NITRATK 

Solubility or Lithu'm mirati ik I.ivi'in \MMt)Ni*, w,trrhihi !6 

BY TIIK SYHTMETIC MkTHOW. 

{Purtnuw »iia 


QM. per miU y fks. ptr tJoUa 

IOC »*e. »»>• ^ me m»- eei. syl. yhM ^ l«l ma. •«. ml. Riw® 


” 77.7 

0,0 

NH, 

“28.^ 

40 . 1 

1 14 1 

24 

Li2T*LiN0 

“ 77.8 

3.03 

»l 

- 13.0 

4 3.07 

“ 31,0 

TtKO 

Li NO ^ 

“ 79.0 

10.73 

li 

* < * ^ 

«io. 3H 

” 31 . 0 


11 ' 

~8o.s 

21 . 7 U 

11 

* 4.0 

13.82 

43,0 


i» 

-78.5 

24.36 

Li.H 

- 4.0 

10 , t |0 

‘'♦I-Nm M.it 

78 , 

II 

“62,0 

30.62 

II 

7.0 

Oi .7 

Lk 3 UiO.O 

83,60 

H 

- 53.0 

33.51 

** 

14**1 

hh , 3H 

'* 304 , fl 

Ho, 61 

II 

“Su.o 

35.66 

Ik 4 



.ibjj , 

loo,00 

11 


Li.8 = li.ri “ U,j - LtVI,.^Nfl Thi^ ^uumri 

also giv^ results for the Ljeuniii*** of i*j! sitot li^u^.in 
The results at 3 $*^ in parenthoni t -* l^y Huni an*! r-oueyk, 


SolubiIbITY or Lithioh Nitmats It nr it ^ru»,iirfirHiN«n by thk 
otMTHtTir H«rMori. 
frtinri 4 »«ii m 4 I'.pa.i 


0 

Hoi. rerctni. 

Jtelia 

lU 


:kuM 

4** 

^ 1 . I'irctra 

Bond 

ir 

L»^j^ 

rhiii« 

1 



t 

tlHO^ 

Phast 

16.6 

0.0 

CII^OKIH 

1 2, Ho 

7.^'.9 r 


r ^*,7 

U.6i| 

LiNO^ 

16.3 

0.156 

M 

11 .Ho 

9 . # 4 * 

»« 

Hj.ft 

14.66 

M 

16.03 

0.983 

tt 

10.93 

10, 110* 

** 

9 1 

15.66 

fl 

15.71 

2.013 

». 

19.0 

9. 4H 

liHU^ 

101,0 

17.08 

ft 

15.0 

a.115 

II 

46, 4 

10, 41 

H 

UH, 4 

17.84 


14.46 

5*305 

M 

14*3 

1 1. * 

if 

1 43.2 

32.14 

H 


* Metastable 

A saturated soluticin of liihisrn %n iiontauiri tniu^ gn. 

mols. - 23.67 li^O^ |ii*r liter at .iitout 20^. 1 l^o’ihdeni^^efiHky and 

Lewis, 1911,I 


Solubility or Litiiit‘%1 \Hii.%ir .si m ba* ■■ o«iirr, n , it-ji.i 

I.HI* I i Mlj | 4 .-» !>P> > . if 

5 %H|»ri,l .i-'" 

Acetonitrile., . ».«io 

Iso iriiyl litrotiof. "♦.41 h % 

i^yridme... J7. i J:. 1 1 
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Equilibriitm in the System Lithium Nitrate and Urea. 

^Howells, l 9 ?i.) 


Q Otas. LINO.^ per 

SoliU ^ 

Oois. 

LINO.^ per 

iJolld 

U 

LINO.^ per 

tknid 

ICO ans. Mixture Phase lOC Mixture 

Phase 

100 Mixture Ptiaae 

132.0 0.0 

CO(NH ) 71.0 


18.8 Co(NH,>,*i 

• 2123.7 

39.39 

1 . 2 

126.7 2.78 

" 64*1 


19 . 83 * 

tt 

122 . 0 

42 . 2 A 

II 

122.3 4*67 

" 44.7 


22 . 98 * 

It 

113.2 

46,36 

" 

113‘9 7..93 

“ 106.8 


25.68 

1 . 2 

ion. 1 

48.6 3 

II 

105.0 10.79 

" 113*5 


27.89 

It 

100 . 6 

50 * 38 

II 

102.9 11 . 3 ^ 

" 117*5 


29 * 56 ) 

tt 

98.5 

59.00 


90.1 14*53 

122.5 


32.6 

It 

121.3 

52.85 

um^ 

74.0 19*52 

" 125.9 


35.92 


127.9 

54 * 10 

It 






146 . 4 

57.07 

ti 

* Metastable, 1.2 

= LiN 03 . 2 C 0 (NlI^) 

?’ 





Fusion-point data are given 

for: 





LiNO, Li^SO^ (Amadori, 

1913 .) 





" ^ -p NaNO, 

(Carveth, 

1898 ; Lehrman ;ind 

Rreslow, 

1938 . ) 


" RbNOl 

(Pu.schin and 

Radoicic 

1937 . 

) 



" TINO; 

(nriscoe, 

F(Vtin.s, and 

Robinson. 1932 . 

) 



LITHIUM OXIDE 


Li ,0 


Fusion-point data for the System Li^^O ♦ are given by TLiunen, 

LITHIUM HYDROXIDK LiOHJL/). 

SOLUBILITV IN WaTKR. 

(I)ittmar, iHHH; Uickfrinft, iHim ) 


-10.5 
— 18 Kuu-c. 
O 
10 
20 
25 


Solution. 

IHT xoo (Imn. 

V. 


« LiOH. ' 

7-23 

IliO. 

SO 


II. 2 


40 

6.67 

10.64 

12.7 

50 

6.74 

10.80 

12.7 

bo 

6.86 

lo.gc) 

12.8 

80 

6-95 

II .14 

12.9 

100 


(llUH. (MT f 

Suluf t««ri 


l.l.o 

7 ^5 
7 • -‘U 
7 ■ 

7 ,()(> 
S.K? 
IO.O.» 


l.Kdf 
II ,7 
I I . 

I .1 , ! 


I 

14 


l(> ^05 




>n 

l»r| ^ ,:!n 

|{ n 

I / -u 

I ^ 

U i .1 

I { .H 
I i i 
^ 7 ■ 5 


^100 gms. sat. solution of LiOII.H^O in Vatcr cont.un ui.-7 t.iiill 

0 ; (Rollet and Lauffenburgpr, u.t«: (!ms. .it is" iV.ut Hpiir:., 

1916); 11,0 gn.s. at 25° (Keda, 1015.) 


Solubility ok Lithium Hydho.xiiii.; in .•V.iiikocs Solutions ol 1 unit ii 
SULKOANTIMO.NATK AT 30“ A.SII VlCL VUKSA. 

(Donk, i<K 5 S) 


Gms. per 100 Gms. 

Sat. Sol. 

Solid Phase. 

Cnifj. r»rr 100 (Jm*!. 
Sat Sol 

LiOH. 

LijSbS,. 


LiOH. 

i.i siis," 

II .4 

0 

LiOH.HgO 

2 . I 

4 H .3 

9.1 

8-3 

t* 

2.1 

52.1 

2.3 

29.9 

U 

1.4 

51.« 




0 

SI -3 


{’|j 4 ii‘, 

LfOH H4I 


riH 





Li 


LITHIUM 930 

EOUILIBRIUM IN THE SYSTEM LlTKlOM HvUHOXIHI:. I'heNOI. AM. WateU AT 25 ». 

{ Vtt» Mourn, luUf j. 


Mols. per lOft moH. 
iiUl. HUl. 


OH 


Lioir. 

8.79 

8 . 3 o 

8.25 

5.26 
2.64 
3 . 25 

3.79 

4.28 


JIsOH, 

0.0 

0 . 2.3 

0.41 

I .02 

2.37 

7.7^ 
14 .38 
22.64 


Soll<l I’hiTHt*. 

LiOH.H.O 

l^C,li,OU.%lUU 
Ca H,OU,2H,0 

n 


Mol’i JH**' 1“^* moN 
siti Mit. 

i.iofT" '''■'■CHTiiir 

SuHd riiase. 

4. 

‘if). 48 

H3 0 Li .2 HnO 

3 .Hi 

45 ,o 5 

>» 

3 . 56 

5 1.34 


•*.32 

r>H. 19 

n 

2.08 

68.71 

n 

2. n 

7 o. 4 '» 

« 4 ” Cftll.-jOH 

2. i 4 

71.9I 

)) 

l . 82 

: 3 .n 



At concpntrations of Li OH below o.uf* luol. per eciil, li<iuid layorg with tho 
following composition arc formed. 

A(|ueoii_^ layr r. ^**^* ^^***^ tdM ''r. 

urn Mol. % v« o,U^OIL 

0.0 1.79 ’^^‘33 

0.23 3.34 ’**3> 17.97 


LITHIUM PHOSPHATES, ^^3^4* 

100 gms. sat. solution of neutral Lithium pho^^phate in water contain 
0.022 gm. LigPO^ at 0^ and 0,030 g«i. at 20®. 

100 gms. sal. solution of acid Lithium phosphate in water contain 
55.8 gms, LillgPO^ dt 0^. iRoUei and Lauffenhurger, 103«.I 

EQOXLIBRIUM tv TH» StiTAW liTHiim OtIttS, Fhosfrorus 
PEHTOXX 0 I AH© WaTIR. 

*0 (RulUt imu uwff«ftUiri*r. WM.i 


Results at 0® 


Results at 20® 


Om, nor loo 

Solid 

Cfel*. too 

ioUo 

2ms. o«r 

' too 

Sdlld 

pA. sat. aol. 

PUAftO 

pui. Mt, sol. 

^h*#» 

ist. s*^. 

mu 

eusss 

' P 0 ^ 

rs 



^ 77 ^ u,0~' 


■ 

Li/' 


0.0 

6.71 LiOH.II.O 

3.74 0.74 

I.i,PO^ 

0 .IM 7 

7.0s 1 

LiOH.H.O ♦ U,P<) 

0.015 

6,72 " 


11,03 a.55 


0.0165 0.077 5 


0.02 

5.58 Li 


17.a 3.90 

M 

0.0310 

0.0114 

W 

0.016 

2.li0 


20.a6 4.58 

H 

0,0373 

0.0165 

It 

0.02 

0 . 4 <? 

a 

22. 16 4*'*? 

tt 

0'.0145 

0.0197 

n 

0.0148 

0.0088 

H 

24.10 5.42 

H 

0.0160 

0.0301 

tt 

0.0163 

0.0098 

« 

11,11 6,86 

« 

0,u6 

0.050 

It 

0.0375 

0.0185 

H 

34.41 7.55 

« 

0.343 

0,096 s 

n 

0.058 

0.025 

«• 

37.95 8.10 

UH,PO, 

0.305 

0. 118 

H 

0.388 

0.149 

»» 

38.10 

« 

0.409 

0. 110 

tt 

0.4x4 

0.167 

H 

38.20 7.68 

H 

0,630 

0.305 

M 

0.452 

0.174 

H 

38*45 7.59 

» 

0.875 

0,363 

W 

0.635 

0.2285 

tl 

18.85 7.18 

H 

27.5 

5-71 

n 

0.782 

o.s^6 

n 

47.5 9 . 6 a 

n 

37*1 

7.61 

w 

0.80 

0.270 

M 

53.0s 3*21 


38.8 

7.98 

» 

0.96 

0.33 


55.6s 2.74 

ft 

41.6 

8*45 

** 4 Llff^PO^ 

1.355 

0.403 

ft 

SS.S 2.23 

n 

41.7 

7.71 

LiH.PO^ 

1..88 

0.520 

H 



41 .S 

li.fta 

1 * 
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LITHIUM Li 


LITHIUM PHOSPHATE LialM),. 

Aqueous solutions of lithium phosphate arc colloidal an<l cannot h(‘ ohlaiinMl 
clear. A solubility determination made by electrolytic condtictivity 
0.297 gm. Lis PO4 per liter sat. solution at 2.5®. /UuKfnlwMm imd Hoglln, 

LITHIUM Sub PHOSPHATE ^¥ 1 .^ 0 , 

100 gms. sat. solution of lithium siibphosphato in water contain o. uh 8 gm. 
at o®, 0.0575 gm. at 25 ® and 0.048 gm. at 4 o®. These dHormhuxiiom ar(* only 
approximately correct since it was inii>08Hible to oi)taiu the 8 aturat(‘d solntion in 
a clear condition either by long standing or by hltratiom A d(*termination made 
by electrolytic conductivity gave 0.12O7 gm. Lig PO3 per liter sat. sol. in water 
at 25 ®. {Ilos<‘nl><'inii anti Iftil.'i 

LITHIUM Hydrogen PHOSPHITE Li^H I'O,. H.O. PO 


Solubility of Lithium Hydbogisn Piiospiiitu in Wateu. (lloHcntii'ini ami lli'Kliii, liiui.) 


t". 

Gin.s. LijjIIPOa per 
100 gms. sal. .sol. 

SuUtl IMinsc. 

t". 

Gms. I.ijiUeOj, jk*r 
100 guts. sal. sol. 

SitUtI VUtim\ 

0. . 

- 9.07 

Li 4 II>();,H ,,0 

4 L, 

.... h.2<) 

LisHP(>aH,t) 

25 .. 

.... 7.47 

» 

51 .. 

.... r>.o() 

3 o,. 

.... 7.07 

» 

<i i.. 

.... 5.75 

m 

35 .. 

.... (>.82 

» 

98.. 

.1.24 

tt 

40.. 

_ ().()4 






LITHIUM (Hypo) PHOSPHATE Li 4 P, 0 ,. 7 H, 0 . 

100 gms. HjO dissolve 0.83 gm. hypophosphate at ord. temp. (RammeWwi*, > 891 .) 

LITHIUM SULFIDE Li^S 

Fusion-point data are given for Lij,S S by Pearson and Kobinson, jdji. 
LITHIUM Antimony SULFIDE Li_SbS...ioH.O. 

04 W. 

SOLHBILITT OF LlIHIUM AhTIMONY SULFIPI IH WATI* AH» IK AyOiOOS AtCOMOt. 8 


In Water. (Donit, 1908 .) In Aqueous Alcohol at 10“ and 30®. 


f. 

Gms. Li 3 SbS 4 

perxooGms. Solid Phase, 

Sat. Sol. 

71 Ice 

r. 

Gms. per loo Gms. 
Jmt, Sol. 

Solid Phase. 

Authority. 

- 1.7 

to 

QMsOH. 

10.7 

Ji,sbS4: 

4t.S 

Li,SbS 4 .ioIi ;0 < 

1908.) 

- 3.2 

12.8 « 

to 

26.2 

36.5 



- S-i 

17,5 « 

to 

66.2 

20.6 

*4 

♦4 

— 10.8 

23.2 

30 

133 

46.3 

Li,SbS,.8|H,0 ' 


-xs ,9 
— 26.2 

28.5; 

30 

SI.9 

30.7 

U 


35 3 

30 

S4.B 

39.9 


(Schrtlut* 

-42 

40.4 Ice+Li,SbS..ioH,0 

30 

58.4 

30.8 

<« 

rnakert aad 

0 

“Hio 

45 S Li,SbS4.ioH,0 

30 

SB.6 


ddJsShS* 


46.9 

30 

65,26 

29.31 

LbSbS* 

1910.) 

30 

$0.1 

30 

74*3 

24.1 

♦* 

so 

SI .3 ** 

30 

79 S 

20. s 

»* 











Li LITHIUM 

LITHIUM SULFATE Li„Sn^. 11^:1- 

SOUIBILITT OF LiTHtl'M f^U-KATK IF VrATgR. 

{¥r%m4, ^)^a 9 .) 



(taa. 

ptr 

ikjlU 


rte». 

^tr 

Solid 


100 

Ml. 

f’hRKt 


100 #s®. Ml. 

. *ol. 

PhM« 

-16.0 

27.32 


LiyS()^.aI!pi>(?l 

35.0 

24.76 

(3) hi 

0 

- 13'0 

27.24 


" 

38.0 

25,28 


^ II ^ 

“11.5 

27.18 


»» 

4 3.7 

25,00 


'* 

- 6.5 

26.73 



51,6 

24. Bj 


tt 

0.0 

25.43 

( il 

»i 

52 .4 

24 .?l 


II 

0.0 

26.33 

(2) 

»» 

55 . 

24 .62 

fal 


0.6 

26.51 



65.7 

24.34 

Li 

,SO,.H ,0 

14.0 

26.07 


** 

77.0 

24 .05 


^ li 

1C.7 

25.96 


** 

94,8 

2 3 * ?6 


ft 

19.6 

25.8$ 



94 . 9 

23.4 * 

ii.iBaJtu) '• 

25 

25.50 

lal 

H 

100. 1 

23.5 

1 1.179)I4) " 

25 

25.79 

( 3 ^ 

*' 

103.0 

2 3,72 


It 

31.8 

25.47 


It 

1 04 . 0 

2 3.55I 1 . 176 H4) « 


(i) Sanders and (bbbinn, 19U; < 3 ^ (tmckfurd .md WHisUfr, 

(3) Hassink, 1917-iB; UJ kp^lpbey, VtAvtioni ^ind Gardt^n. 1934, 

The figures in pareniheses are denstiieH. 

SoLimuiTt or I.irMum Sutrari tx Aaokoos 
or SoLri’KU* KnVf at 

fMcinw»»f'Ll«i «tii I^imwhia 

a.of On*. p«r 100 a.«jf %i*. r*»' 

MU «M. MU Ml. **U ipS. »ia. i»Pl. 

wi. i«i. " ^ 

i.anoi o,o u«oji ** 

1.2498 a3.7^» B. 7 $ *’ H,t 4 *ui.i» ** * ,fi^n 

1.2712 19.32 11.74 *’ 12.13 <^.8*9 J !■■ 1 HSil^ Jf^^n 

1.3992 15.82 23.73 “ 1.7.MO 1 U 66.3« 

1.3263 13.31 28.36 ** 1.H154 lo.iiH 75.iH liliSil 

1,3618 10.42 38.13 ** 13 . u H7.CU 

Solubility uv LiriiiuM Sum \n iv Ao- HijSC)* at 30*. ivm'Dmp.vm) 


Gms. fier u» Cimn. Sat. St»l 
' HM'k. Li,Hth„ 

Siitkl fhAT*.'- 

ttm% |«.*f Ofal 

iL- 4 L 

m»- 

l.l.MI, 


5*05 

22.74 

LisSOa.HjO 

S5 -oH 

*3 

LiSO, 

12.23 

20.45 

tf 

(it 40 

17 !0 

II 

16.60 

19.10 

ii 

(J2 4G 

iS.Kq 

I.isSt)4.Il2SOH 

32.70 

13-37 

%i 

Oil. 40 

13 75 

41 

42.98 

10.57 

It 


11 64 

if 

52.72 

11.44 

«i 

S ^3 43 

»s <>s 

<1 


Solubility of Lithium Sulfa rw m /YiiHiiLuru Si‘LruKit: Actd. 

Cflei’gm*. mm I 

10 ce. sat. solution In aim. LiiS(')« rfintiiin 2.710 LtjSI)| aiul f hi* rrvstalline 
solid phase has the comiiosiitcm LiiSf)«. 7 lliM># 40(1 inelts at alxitii i J'*, 

Freezing-point data for «iiiittre?» of *■ ar** given uy 

Kendall and Laadon, 1930. 
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LITHIUM Li 


Solubility of Ammonium Sulfate in Aqueous Solutions of Lithium 
Sulfate and Vice Versa. 

(Schreinemakers, Cocheret, Filipi>o and deWaal, 1905, 1907.) 


Results at 30®. Results at 50^. 


Gms. i)er loo Gms. Sat. 
Solution. 

Solid Phase, 

Gms, i)er loo Gms. Sat. 
Solution. 

Solid Phase. 

(NH,) 2 S 04 . 

44.1 

LijSOi* 

0 

(NHOjSO^ 

(NH.),SO.. 

45-7 

Li 3 S 04 . 

0 

(NH 4 ) 3 S 04 

40.8 

39 -S 

3 

6.6 

(NH 02 SO 4 -HNH 4 LiSO 4 

W-oS 

19.65 

S.86 

i^- 3 S 

(NHdaStX 3 NJbLiSO* 
NILLiSCh 

30 

10 

NH4LiS04 

13.90 

2 X .20 

** 

21 .6 

IS 


13-97 

21.23 

NlhLISCX-fLiaSC^.HiO 

IS 

20 

(( 

11.45 

2 I- 7 S 

LiaS 04 .H 30 

12.5 

2T .9 

NH4LiS04-}-Li,S04.H20 

9-63 

22.79 

«4 

8.9 

^3 

Li2S04.H20 

8.58 

23.09 

4 < 

0 

25.1 


7-56 

22.86 

U 




0 

24-3 



Additional data for the triple points of the above system *»t 20^, 57** and 
are given by Spielrein (1913), but the terms in which the results are prestunetl 
are not clearly shown. ^ , h 1 

Data for the quaternary system, ammonium sulfate, lithium sulfate, alcohol 
and water at 6.5®, 30° and 50® are given by Schreinemakers and van Dorp 
A mixture of an excess of ammonium and of potassium sulfatt‘s in vvat<*r at 
19® was found by Rudorff (1873) to contain 37.97 gms. (NlDaSCb f 39.3 gms. 
K2SO4 per 100 gms. sat. solution. 


Solubility of Lithium Sulfate in Aqueous Alcohol at 30®. 


Gms. per loo Gms, Sat. Sol. 

(Schreinemakers and van Dorp, Jr., *yof») 

„ Gms. i>cr too Gms. Sat SoL 

Solid Phase. .— 

Solid Phaw. 

CjHbOH. 

0 

LisS04. 

2S-I 

LijSO^.lisO 

(jHjOH. 

47 • 28 

LlgSO* 

3.04 

Li,S() 4 .H..O 

II- 7 S 

16.16 

(( 

5 S-S 9 

I .22 

a 

21.19 

11.52 

a 

99-39 

0 3()6 

29.40 

8.17 

a 

80.74 

0 

it 

33 ' 3 i 

6.66 

it 

94.11 

0 

tt 


Fusion-point data are given for: 


80 


LipSO^ 

II 

n 

II 


AgpSO 
^ KpSO, 
^ MnSO 
^ NapSO 


1 


4 


(Nacken, 1907b I 
(Nacken, 1907•I 

(Calcagni iind Maroiia, loiitD 

(Nacken, 1907.I 

(Calcagni and Harotia, 191 j.) 


LITHIUM Ammonium SULFATE LiNH^SD^. 

Solubility in Water. 

tSehmnemakers, Coehtjrct, Filipin) uu«i itfVVa.«vl, lyos, timj.) 

^ Gms. NHiLiSOi tJmn NI^LiHOi 



per 100 Gms. 
Sat. Sol. 

Solid Pliase. 


jrr iw (iimt 
Sat. Sul 

Solid Pha.»#. 

0 

0 

Ice 

**" 10 

33*25 

NtULiSO. 

- 5 

14 

tt 

+•10 

35 ‘SH 

(i 

— 10 

23-5 

it 

30 



“IS 

29.7 

it 

50 

:¥> 

|{ 

— 20.6 Eutec. 

3 S-IS 

Ice+NH 4 LiS 04 

70 

36.18 

li 




SeO 


8n0 


Li LITHIUM 934 

Solubility of Lithium-Potassium Sulfate in Water. 

(Spiclrein, 

Gms. per loo cc. Gmt. |H?r ito cc. 

t“. Sat, Sol. Solid Phase. t\ . Solid Phase. 

LiaSO^. KiSOv LijjSO^. KaSO*. 

20 1^.6 3.6 LiiS04.KjSO*+LiiSO4 6o io.6 16.3 LisS04.K,S04+KsS04 

20 13.3 13-1 ;; oS 30.2 9.3 ‘‘ +Li,S04 

60 32.s 6 “ +LitS04 98 9 23 +KsS04 

Solubility of Lithium-^Sodium Sulfates in Water, 

(Spielreln, 19*3.) 

Gms. pesr xoo a:. ^^<f*'** cc. 

f. Sat, Sol. Solid Phase. . ^iM' Solid Phase. 

LisSOi. NatSdi. 

o 31.4 5-9 tm.N 8 tS 0 ,.s 4 H«O+IW 33 -S « *3 9 14S04.N%SO*.3llW)+LitS02 

o 18.5 11.4 " •*4-Na,S04 33‘S X3.9 21.8 « 4 .N%.S 0 , 

7.5 20.4 II. 17 ** (tnj^pt.) S3 28 6 +Li|S04 

t6 32 9.3 ** ** $3 *^'7 37 3 “ d-NatSO* 

24 26 14.9 Li 8 SCh.N%S 04 .s 2 W+Li.S 0 li 99 ^^ 7*4 H 4 ** +LitSO« 

24 16.5 21.4 “ ^Ni^SOi 99 * 4.4 “ +N%S04 

32 20 16.8 “ (iripkpt.) 

There is some uncertainty as to whether all of the al>ove results are in terms 
of grams per 100 cc, or per xoo guts, of sat. solution. 


LITHIUM SELBNITE 

Li^SeO p Ul 







Solubility of Lithium 

Selenite in Wati 

n. 

dm 

uud Ki 

I'UUHP, 1921.) 



M". 


ir 



IM*. 

Gms. LisSeOg per 100 gins. 

sal. ^ol. .., 

19 IPI 

in.;n 


V 

1 

i'>..7d 9.05 

LITHIUM SILICATE (ortlu.) I.i,Si< 

»>. 






Fusion-point data for mixtures of LL Si 

(», i c 

iig Si i I4 and 

for 

1 

,ii S 

i 1)4 f ZrSi 04 

aro given by Schwarsge and 

Haaeke, 19/1 







LITHIUM STANNATE 

LitSnfOHir. 







Solubility of Lithium 

Stan NATE anu or H 

vtiHATKi* Lit 111 

tu 

M S' 

TANNATE 


IN Watem. 

f'/.iH'hwr. 








lUhnO ^ 1 

|j«’r 

%mI 

ill 

(irp’s* 

Uf 

t’. 

11 


■ L 

1, Hu 

OH,. 

H.O. 

%B . 


1.15 



•1 

. oH 


. 


- i , r * 



■i 



(>i . 


i.un 




.SH 


80. 


4. in 



a 

.99 



LITHIUM VANADATE LiaVO^.^H,!) 

Solubility of Lithium Vanaoath im WATEit. 


i Hoioiihftiifi it}«t Hoglln, IMl. j 


f. 

urns. tisVO* 
|i«r itio imi. 

SHI. Ml. 

StiUd 


Oftii. I.LVO, 
t»«r s«« nw^. 

mm 

Fhat®. 

0.0 

a.4n 

Li,V04.9ll|D 

1 B.{ 

5 4 C KJ 

LiaVCX.HsO 

ao.8 

4.60 

1 ) 

4 o . 0 

4 . 20 

4* 

18.6 

5.25 

>» 

45.0 

3.70 

H 

3o.2 

5.01 

» 

So.. 0 

2.80 

» 

35. a 

6.25 

>1 

fm . 0 

yt: . So 

1 ) 


WO 


LITHIUM TUNUSTATE 

Fusion-point data for mixtures of LigWil^ f- K* WO^, IJg \V04-f- Na^ WO; 
and Li| WO4 + WOj, are given hy van Liempt, Hoerwaaa, i9J9* 


mTiTiuM see Cassii^eiwii 
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MAGNESIUM Mg 


Th* Solubility of Magnesium and of Magnesium Alloys 
IN Aqueous Salt Solutions and Sea Water. 

(Whitby, lOJW, 193S.) 

A method based upon the oxygen absorbed and hydrogen evolution was 
developed. No absorption of oxygen could be detected but the evolution 
of hydrogen could be accurately measured in samples of gas periodically 
removed from above the corroding li.juid. Large variations in rate of 
dissolution of different grades of Mg,containing varying traces of 
impurities in o.i n to 3«o n NaCl and o.os n HCl^was encountered. The 
presence of 0.02 percent Mn causes an acceleration of attack with time. 
The rate of attack in sea water was lower,due to the presence of sulfates, 
Traces of saponin increase the rate of H evolution. Three magnesium- 
base alloys and one type of duraluminum gave substantially the same 
results as pure Mg. Non metallic impurities such as inclusions of 
nitride or oxide do not act either as cathodes or nuclei for anodic 
attack in NaCl solutions. The initial rate of dissolution of Mg in 
HjjO, cone, and dilute solutions of KCl, KBr, KI and K SO and in aQu'eous 
solutions of alkali is always practically the same. A theory of "primary 
preferential hydroxyl ion discharge" is proposed and supported by free 
energy calculations. 

100 gms. sat. solution of magnesium in mercury contain o. 3:^,3 irin. Mg at 

{uri'i, I 

Data for the distribution of magnesium between aluminium ami lead ami lietween 
aluminium and bismuth arc given by Tammauu ami Hchaftmeinter, itj'^ 4 . 


Fusion*points of mixtures of Mg ♦ Hg are given by Cambi and Spemoi, 
1915. 


MAGNESIUM ARSENATE. 

Data for equilibrium in the system magnesium oxide, arsenic trio side and water 
at 25 ® are given by Story and Anderson, 192,4. 


MAGNESIUM BROMIDE MgBr^. 611^0. 

Solubility of Magnesium Bromide in Water. 

(0«caM, 1985,) 


c 

0 

OMa. 

MgBr^ par 

Solid 

,0 

Qmm » 

MgBr par 

Sdltd 



100 

fm . HjjO 



c 

100 H^O 


i 1 

.92 

>85 


12.08 
18.36 

Ice 

» 


10.4 

19.9 


99.3 

101,1 

M|nr,.6H,0 

ft ' 

-15 

■2 


33.86 

M 


34.8 


103.3 

H 

-37, 

-43, 

• 5 

,7 F/Utec 

53.93 

58,20 

ft 

»* ^ 

Hgllr . 

39.8 
ioH ,0 34,8 


103.9 

105,4 

♦♦ 

ft 


lO 


68.6 

MgBr, 


' 39.8 


106.5 

M 

-15. 

.0 


73.6 

II ' 


60. 1 


112.0 

♦f 

- 9. 

.0 


78.7 

If 


65.5 



H 

- 7 . 

- 6 , 

,0 

,0 


79.7 

81.2 

tl 


100.0 
173,4 ^ 

.pi. 

125.4 

170.4 

*1 

W 

- 0, 

.83t 

r.pt 

•97.7 


HjBr,. 

6 llj ,0 




d. Of sat. sol. at - 1.65s (Myl ius Sc Punk, 1807.1 

The previous results ofMenschutkin, 1906, are shown to be too low. 


Hr 



Mg MAGNESIUM 

Solubility of Maghisium Bhohibi in Aqueous Solutions 
or Hydrobronic Acib at 25 . 

(Scott ma Durtiwi* 


OtaA. p«r too 

P|8. sat. sol. 

80U4 

^ HBr 

-"llgBr^ 

n»aa@ 

0.0 

49.93 

MgRr,.6H,0 

4.70 

45.40 


9.83 

40.33 


14-79 

3S‘SS 



100 gms. sat. solution of Hagnesiu® Rrmide in Li»iuia Ammonia contain 
0.004 gm, HgBr^ at 0®. <Linhard and Stephan, 1933. i934.i 

100 cc. acetonitrila dissolve x 3.35 gms. Mg !lr| at % 5 ^, <11., 1924 .) 

100 cc. pyridine dissolve o49 gxtiR* Mg Bfj at iH«\ 0.S4 gms. at 9 . 5 ® and 2.5 gnos. 
at 60®. ^ f'Vluller a., 1924 .) 

Fusion point data for mixtures of Mg Br^ | K Hr and Mg Br^ Na Br‘are 
given by Kellner, 1917. 

Solubility or Hagnesiuh Bronibi in Ethyl Ether, 

(Rowuy. 

The author made a vtry careful ntudy of the factors influencing the 
accuracy of the results,including the effect of moisture and of light. 

The very greatest care is required to obtain accurate results. The 


values 

are considerably lower ihaa 

those of 

Menschutkla, 


.0 

Ois. KgBr^ ptr 

00114 


,0 

Osa. HgSfj^ fisr 

Solid 

c 

too 

rnaas 



too IPS. 

rtisa* 

-30 

0.33 

MfBr«. 3 f 

1,0 

JO 

3 .SO 

MgRr^afC^H^Ij 

-10 

0*40 

n 


33 

3*91 

»♦ 

0 

0.70 

»♦« 


0 

J.Oul 


no 

I.t8 

H 


♦10 

3.47 1 

Immiscible 

14 

us8 

MgBrj,. 


30 

3.9s [ 

hi quid Phase 

16 

1.84 

n 


30 

3.49 J 


18 

3. 14 







MJkamBlUM BEOMIDB ETHIEATIS, ilLC0H0L4TES, ACIBATIS, 
ETC. 

Solubilities Resbectivelv in IvrtiKH, Au:oin«., Aems, Etc,, at 
VaEICHJH TEMin^HATtmKH. 

(Boris K. Mensdhutkin. Moxn^rai^ in the Euik' 4 %n rntiikd *• cJNn Klhit^ratci Other Molec¬ 

ular Coroblniitioos of Mapiwittni Brnmitle and ** Hi IVireiburit. njo?. p|». ab? and XLVni. 
AlsopttblWidi in the Memoiw of th-^ Sr PrtrnhurE Ihdvirchnk Iiwtiiyte. Vol». t ■?, and 

in coadenswl form in Vob, 49of the 2Ieit. anarx. ('Hem , 190** 1 w i 
PrepairatiO'n oi 1*he diet berate of magntsium bromide, 

MgBrs.2(CtHft)sO (Z. anorg. Ch€m., 4 B. At, *o(*l was pfe|Mrf*d by the very gradual 
addition of bromine to a cold mixture of inagneitium |mwder iind dry ether. 
It is very hygroscopic and m stable only timler its ethereal si'iliitton. It is decom¬ 
posed by water and reacts with very ttiany organic eomiioiimlH an alcohols, 
acids, ketones, esters, aldehydes, etc. The addition prod tin« thus formal con¬ 
stitute the material employed in the author*H succwdiiig ?tftidies. 'The mono- 
etherate of magnesium bromide. MgBr«,l(*iH&bfb wan iircfiafed ju«t ns the 
dietherate, but the temperature during crystalliMtion w.w kcftt ;dM)ve 30®, at 
which point the dietherate m con vert eti tf» mo«m*t Herat t% It h al»> prtHupitated. 
by dry ligrbin. 

Metliod of Bttenniimlion of Solubility. Ai lemfieratiirtM ladow 30® the 
determinations were midt by agitating an excf?i« of the wli with the milvent and 
th® saturate solution. At the higher temiieraiiirei the synthetic 
(sealed tube) m.etliod of Alexejeff {Wiml Ann., 1885) was uied. 

See also Hatnesium Iodide Rtheriites 
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MAGNESIUM Mg 


magnesium beomide 
etherates 

Solubility of Magnesium Bromide Dietherate, MgBr,.2(C,H.^sO, and or 
Magnesium Bromide Etherate. MgBr.(C.Ha). 0 , in Ethyl Ether. (C ,IU)aC). 

AT Various Temperatures. 

(Mcnschutkin. Sec preceding P»gc.) 


Solubility of the Dietherate 
in Ether. 

, Mols. MgErj. 

'' ' ' aCCaHsJaOpcr 

loo Mols. 
Sat. Sol. 

0.24 
0.32 
0.52 
0.67 
0.80 
0.96 
1.125 
1.6 

Two liquid layers separate between these con- 
centrations of MgBr2.2(CaH6)30. 


r. 

ums. per 100 yms 
^IgBrj.aCCjHjOaO. 

MgUrj. 

- 8 

1.08 

0.6 

0 

1.44 

0.8 

+ 10 

2-3 

1.27 

14 

2-95 

I .64 

16 

3-48 

x -93 

18 

4.14 

2.3 

20 

4.86 

2.7 

22. 

.8 6.3 

3-5 


23 

24 

26 

28.5 

30 


72 

75 

79 

84 

85 


40.1 

41.8 

44.x 

46.7 

47-4 


36.8 

40-5 

46.6 

54-2 

56-9 


Solubility of the Monocthcrate 
in Ether. 



Gms. per xoo Gms. Sat. Sol. 

Mok MgBr^. 
(C4H«)/>i;wr 
100 Moll, 
Sat. Sc»l 

t®. 

MBBrj.(CiHi).0. 

MgBr*. 

0 

68.8 

49 -X 

28,1 

20 

67.2 

47-9 

27.1 

30 

66.5 

47-3 

26.6 

40 

65-5 

46.7 

26 . I 

60 

63.8 

45*5 

25.1 

80 

62 .t 

44*3 

24.2 

100 

60.7 

43*3 

^ 3-5 

120 

59-6 

42.5 

22 .9 

140 

58-5 

41.7 

22.3 

158 

57 -S 

41 

21.9 

Two liquid layers wtmrate lietween lhe%e con. 
centrations of MgUrsj CC’slUsO. 

158 

5.8 

4 -iS 

1.6 

158 

4.8 

3-4 

1.36 

159 

1.96 

X .4 

0. $6 

162 

0.38 

0.27 

0. n 

170 

0.18 

0.X3 

0.0s 


At 22.8° and 158° the saturated solutions of the dietherate and inonoetherate, 
respectively, separate into two Ikiuid layers which have iit the intervening tern- 

peratures the following conujosition. Determination# of the arx-fiGc gravity of 
the lower layer gave « 1,1628 and « 1.1492. 


0 ms. per xoo (Jms. Solution, 


f. 

Lower Layer. 

Up|>er I#ayer. 

--A. , .... 

.. 


— 10 

MgBr,.j(C,m, 0 . 

75-75 

MgBra. 

42 

MgBta. a (Calla) > 

3-2 

MgHf; 

1.8 

unstable 

0 

73-9 

41 

4.1 

2.3 


+ 10 

72.2 

w 

d 

S 

2.8 

stable 

20 

70.8 

39-3 

5-0 

3-3 

30 

69.8 

38-7 

6.8 

3-8 


40 

68.8 

38.2 

7.7 

4-3 


SO 

68 

37-8 

B.S 

4-7 


60 

67.7 

37-6 

9.2 

S-i 


70 

67.7 

37-6 

9-7 

5-4 


80 

68 

37-8 

10 

5.6 


90 

68.6 

38.1 

10.2 

5-7 


100 

69.4 

38.5 

10,4 

5-8 


120 

71 

39-3 

xo.x 

5.6 


140 

72.4 

40.15 

9.2 

5-1 


158 

74 

41 

7.8 

4-3 



Br 








Mg 


5 r 


MAGNESIUM . 

MAGNESIUM BROMIDE 93o 
ALCOHOLATES 

Solubility of Ethyl, Methyl, Profvl, Etc., Alcoholatks of Mag¬ 
nesium Bromide in the Respective Alcohols. (Mensichutkin, 1007.} 
These compounds were all prepared by the action of magnesium bromide 
dietherate upon the several alcohols. The ether was expelkxl and the new alco- 
holate addition product recrystalHzed from the respective alcohol. The solubility 
determinations were made by the synthetic method. 


Solubility of 
MgBrs.bCHaOH 
in Methyl Alcohol. 
Gms. MgBra. 
.p eCHjOH 

* • per 100 

Gms. .Sat. Sol. 

42.6 

44.6 

46.7 

4S.9 

SI -4 
S 5 -S 

60.7 

66.8 
74 

84.5 
88 
100 


Solubility of 
MgBra.bCsHsOH 
in Ethyl, Alcohol. 


Solubility of Solubility of 
MgBra.6C\HrC)H MgBrs.6 IsoQHiOH 


o 
20 
40 
60 
80 
100 
120 
140 
160 
180 
i8s 

190m.pt 

Solubility of 
MgBrj.6 Iso CsHuOH 
in IsoAmyl Alcohol. 


o 

10 

20 

30 

35 

38 

40 

42 

44 


t®. 

Gmi. MgBr?. 
fiCiHiOH 

t*. 

Gms, MitBra, 
6 C|HtOH 

t®. 

Gmi. MgBr. 


p<sr 100 


per *00 


per too 


Gms. Sat. Sol. 


Gmi. Sat. Sol, 


Gms. Sat. Sol. 

0 

17.2 

0 

77 s 

0 

SS *8 

xo 

24-9 

lO 

S 

xo 

60.S 

20 

32,7 

30 

85.1 

30 

65.2 


40.3 

30 

88.s 

30 

^.8 

40 

47.5 

40 

9a 

40 

74.3 

60 

6 a. 3 

43 

93 

SO 

78.S 

80 

73.8 

46 

94-3 

60 

82.4 

90 

78.7 

48 

9S 8 

6 s 

84.2 

100 

86.7 

SO 

97.8 

71 

88 

103 

90 

S 2 m.i 

100 

75 

92 

106 

94.4 



77 

94.6 

108,5m.pt. 100 



8om.] 

pt. xoo 


Solubility of 
MgBr94(CH,)iCH0H 
in Dimethyl Carbinol. 


Solubility of 
!%Bra.4(CHs)>C0H 
in Trimethyl Carbinol 


Gms. MgBri. 
fiCsHjiOH per 

t*. 

Gms. MiBrt. 

I*. 

C»ms. MfBr,. 
4 {CH,),C 0 H 

too Gms. 


per 10© tJms. 


por *00 Gms. 

Sat. Sol. 


Sat. Sol. 


Sat. Sol. 

70.2 

0 

40 

24.7^; 

pt. of (CH,),COH 

7 S -6 

20 

42,2 

24.4 E 

utec. 0.06 

80.2 

40 

4 S 

2S 

I 

84.5 

60 

48.5 

35 

9.5 

86.7 

So 

53-3 

45 

19.1 

88.7 

too 

59 

55 

32.2 

90 

120 

67.3 

60 

40.5 

92 

X30 

74 

70 

62.5 

94.2 

136 

83.9 

75 

77 

t. 100 

I3S 

90 

79 

9 *«S 


*39 ^ 

. pt, 100 

So m. pt, 100 


MAGNESIUM BEOMEDl AHILBrATlS* 

Solubility of Magnesium Bromide Anilinatrs in Aniline at 
Different Temperatures. 1907.) 


The compounds were formed by the action of aniline on magnesium bromide 
dietherate. The three compoundfs were: MgBri.bCiiHiNHf, MgBfi4C«H4NHa 
and MgBr,.2CRHiNHt. 


t®. 

Gms. MaBri. 

4 CiH:iNl 4 
per 100 Gms. 
M. 

Solkl Fhato. 

I*. 

0 ms. Millrs. 

per *00 Omt. 
Sal, 

sm PhaM. 

10 

3-2 


x6o 

26 


50 

5 .* 


x8o 

28.3 


70 

7-5 

4 t 

200 

33-S 

*( 

90 

12.8 

44 

220 

4S 

4t 

100 

iS.s 

0 

230 

S5 

it 

*03.5 

27 .5 

*4 

237 tr, pt. 

7^-3 

<1 

103 tr. pt. 

24 

M«Bh.4CJ(WHi 

250 

77-3 

M(Bi,. 9 CANh:> 

120 

24-3 


260 

7 »,i 

" 
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MAGNESIUM Mg 


MArtWeSItnfl BROMIDK 


maombsium bromide phbntlhtorazinates. 

Solubility of Magnesium Bromide. Phenylhydrazinates in Phenyi-- 

HYDRAZINE. 

(Menachutkin, 1907,) 


(Approximate determinations.) 


f. 

Gms. M«B^ 
6C*H6NHNHa 
per 100 Gms. 
Sat. Sol. 

Solid Phase. 

t". 

Gms. MgBr,. 
6C«H*NHNH5i 
per xoo Gms. 
Sat. Sol. 

Solid Fhate. 

20 

3 

MgBr,.6C.H*NHNHt 

100 tr. pt. 

54.8 MgBi^.4C4H4NH.NHi 

40 

7 

» 

140 

60.8 

** 

60 

16.4 

** 

180 

68.4 

4 ( 

80 

33 


200 

73 -4 

ti 

99 

54-8 

u 



«4 


MAGNESIUM BROMIDE COBdPOUNDS with Benzaldehydeand with Acetone* 
Solubility Respectively in Benzaldehyde and in Acetones. 
(Mcnschutkin. 1907.) 


The compounds were prepared ^ the action of benzaldehyde and of acetone on 
magnesium bromide dietherate. On account of the nature of the cornfiounds the 
results are only approximately correct. 


Solubility of MgBr2.3C«H*COH 
in Benzaldehyde. 



Gms. MgBrj. 
3 C,H*C 0 H 

t*. 

Gms. MaBr,. 
3QH.COH 

1 . 

per xoo Gms. 
Sat. Sol. 


per xoo Gms. 
^t. Sol. 

0 

0.7 

140 

17.8 

30 

1-3 

I 4 S 

375 

60 

1.9 

146 

65 

100 

3-4 

148 

84 s 

120 

6 

153 

93-2 

130 

95 

159 m. pt. 

TOO 


Solubility of MgBra.3CH8.CO.CHj. 
in Acetone* 


f. 


o 

30 

60 

70 

73 

74 


Gma. MgBr*. 
3CH,.CaCH, 
per 100 Gmt. 
Sat. Sol. 

0.2 
0.8 
I -45 
2 

5-5 


f. 

75 

76 
80 
84 
88 


Gmn. MaBrj. 
iCHaUCKHa 
per 100 Gma. 
Sal. Soi. 

so 

71.6 
83 -3 
89.8 
9 S -2 


14 921n.pt. xoo 


MAGNESIUM BROMIDE COMPOUNDS with Methylal, Ortho Ethylformate* 
Formic Acid and Acetic Acid. 

(Menachutkin, x907a.) 

The compounds were prepared by the action of methylal, ortho ethylformtte* 
and absolutely dry formic and acetic acids on magnesium dietherate. in the 
of the latter compounds the results are only approximately corret^t, due to their 
extreme hygroscopicity. 


Solubility of Solubility of Solubility of Solubility of 

MgBr2.2CH,(OCH8)2 MRBr,. 2 CH( 0 CtH.), MgBra. 6 HC 0 ()H MgBri.6CH»C:CK)H 
in Methylal. in Orthoethylformate. in Formic Add. m Acetic Acid. 


t*. 

Gms. MgBri. 
aCHaCOCH^s 

t*. 

Gms. MgBr^. 
aCH(OC^Hj;j 

1 

Gma. MaBr^. 
6 HC 00 H 

t*. 

Gmi. MtUrf. 

iCIliCOOlt 


per xoo Gms. 


per xoo Gms. 


per 100 Gms. 


iwr looGm*, 


Sut. Sol. 


Sat. Sol. 


Sut. 


Sat. S^. 

20 

0.3 

0 

n. K 

0 

49.8 

17 

®-3 

40 

0-45 

20 

12.5 

20 

575 

30 

*•5 

60 

0.6 

40 

X4.S 

40 

65 I 

so 

4 -S 

80 

0.7s 


18.6 

60 

73-1 

60 

7.9 

100 

0.9 

80 

25.7 

70 

78.1 

70 

16,a 

X06 

1.1 

90 

35 

80 

86 

Bo 

384. 

2 liquid layers here 

95 

41 

86 

95 

90 

57-7 

100 

86.2 

too 

SO 

88 m 

. pt. xoo 

xoo 

71.8 

108 

90.8 

105 

66 


i©S 

So 

no 

9 S -4 

no 

88.5 



no 

89,5 

112 m. 

pt. lOO 

ZT4 m 

. pt. 100 



10 m, 

. pt« 100 


Br 
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MAGNESIUM 

MAOKESIUM BBOMIDK OOMPOUNDS with Acetamide, Acetanilide and 

Acetic Anhydride. _ _ (MeoKhutldn, X909.) 

The compounds were prepared by reaction with magnesium bromide dietherate. 

MgSSKoNH, MgBr.S’,SNHC.H. Mg^l. 6 (S.C 0),0 

in Acetamide. Acetanilide. miVcetic Anhydride. 

Gms Gms. Gma. 

f Solid Ph«e. f. Solid Pha*. f. 

««>rnnGms. pet xoo Gms. per 100 Gms. 


MgBr,.6CHr 

CONH. 


Solid Phase. 


Solubility of 

M|Bra.6(CH*C0),0 
in x\cetic Anhydride. 

dma. 

f. 6(c^aSj),o 


Sat. Sol. 

_ofCH.CX)NH, CHjCONH, 

Sat. Sol. 

Ii2m.pt.ofCH,CONHC«H6 

0 

Sat. Sol. 
26.4 

3,1 


no 

3'7 

CIi»CONHC.H* 

20 

28.7 

21.7 

14 

108 

7-7 

“+MgBr,CHr 

CONHQH* 

40 

31-6 

40 

CHsCONHa-fMgBrs, 

107. 

5 * 9 

60 

80 

35.7 
41.1 

$6 

CHaCONHa 

120 

13 -* 

M«Br3.CH,C0NHQH*ioo 

48.4 

S 7 -S 

MgBrj.CHgCONHj 

140 

X 9-3 


X20 

57.8 

60.5 

“ 

x6o 

2 SS 

41 

130 

69.8 

65 


180 

353 

41 

133 

77 

7 ^-S 

(( 

200 

59-5 

44 

135 

8S 

80 


205 

73 a 

44 

136.st 

xoo 

85 

90 

100 

« 207 

209 

u 

• Eutcc. 


44 

44 

t m. pt. 




MAGNESIXTM BROMIDE COBCFOUNDS with Urethan and with Urea. 

(Menschuikin, 1909.) 


Solubility of Magnesium Bromide Solubility of Magnesium Bromide 

Urethan Compounds in Urethan. Urea Compounds in Urea. 



Gms. 



Gms. 


f. 

MgBr..4C:jttiO- 

CONH3 Solid Phase, 

per 100 Gmn. 

Sat. Sol. 

r. 

per 100 Gms. 
Sat. Sol. 

Solid Phase. 

40 m.pt. of urethan 

CsKgOCONHj 

132 

m. pt. of urea 

CCKNHa), 

45 

18 .5 


136 

9 5 

« 

39 

36.5 

'* 

X20 

17 2 

** 

35'*' 

43-3 

4'MgBr,.6(',H,OCONH» 

XI4 

St 8 

M 


45*9 

MgBrs.eCtHjOCONH, 

M 

108.5* 34 2 C 0 (NH,),+MgBrt. 6 C 0 (NH,), 

70 

51-3 


29.S 

MgBrt.eCOCNHjDi 

do 

56.2 

«« 

130 

35 

it 

90 

66.5 

II 

127 

4 S'S 

II 

91. 

5 75-5 

II 

130 

60 


9it 

694 

" +MgBn.r,H,OCOHH, 

ijot 

58 

“ +MgBr,.4C0(NH,), 

100 

73-8 

M*Br..4C,H/)C0NH, 

HS 

60 7 

MiBr»4C0(NHiDi 

XIO 

80 

«< 

160 

67.2 

It 

IIS 

84.x 

II 

x6s 

71.4 

li 

X20 

90 

14 

170 

83.7 

II 

123 

xoo 

• Eutec. 

171 

96 

t tr.pt. 

14 


MAGNESIUM BROMATE Mg(Br6,),.6H/). 


100 cc. sat. solution contain 4a grams MgCBrOgls, or 0.15 grammols. 

at 18 ®. 


(Kcihlriuiiich — Siul>. K. Akad Wi-n. rBerli«). U oo. 







MAGNESIUM Mg 
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MAGTIESIUM FORMATE Mg(HCXX))allgO. 

Solubility op Magnesium Formate in Water. 

(Asltton, Bouacon, and Saylor, 1933.) 


Ctaa. Mij(HCOO) j, par Solid 

100 B»s. HjjO Ph&sa 


ata. Mg(HC 00 )j par Solid 

100 awa. HyO Phaaa 


-5,05 EiJtec 

14.0 

0 

14.0 

10 

14 .x 

20 

14.4 

30 

15.0 

40 

15*9 


Ice»-Mg(HCXX))..2H I 
Mg(HCXX))..2H.O 

11"^ * 


II 


50 

16.8 

60 

18.0 

70 

19‘2 

80 

20.6 

90 

22.2 

100 

24.0 


Mg(HCOO) .all 0 

ri 

H 

H 

tl 


Solubility op Magnesium Formate in Aqueous Sol»jtions 
OP Formic Acid at 25®. 

(TXmn and Philip, 1034.) 


Qtaa. par 100 

gaa. aac* aol. Solid 

Ofeia. par 100 

IPS. aac. aol 

. Solid 

' HCOOH 

Mg(HCOO) j, ' Phaaa 

' HCOOH 

HgfHCOO)^, 

Phaaa 

0.00 

12.23 Mg(HC(X))-.2H.O 

60.9 

4.68 

Mg(Ha)0)j,.aHjj0 

15«73 

10.10 ” 

76.3 

3*19 

« 

31.28 

8.01 

90.8 

2.15 


46.7 

6,22 





MAGNESIUM METHANOLATE Mg ( CHj,0) ^. 2CHj,0H. 

Solubility op Magnesium Methanolate in Methyl Alcohol- 

(Quilnac, 1035.) 

Ota. Mola. Mg(CH30)^ 
par 100 tfta. aat. aolucion 

o.07q MglCH,0),.»CH,0H 

0.118 MgICHjOtJ.aCH’OH 

0.079 " ((tecomposl tlon beginul 


Uolld 

Phaaa 


-20 

■^20 

66 


MAGNESIUM ACETATE Mg (CMjCOO)5.4»iO. 

Solubility of Magnesium Acetate in Wateh. {) 


t". 

Gms, 

Mg (CM,COO), 
perlOOgrai. 
sat. sol. 

Solid 

Phasa. 

f. 

Gm<». 

partmtgmi. SuMd 

»«l. #ol. 

- 0.364.. 

oc 

0 

Jce 

-4- o.I, 

:$«.« MgfdiijCoc 

“ o.53r.. 

T . 804 

» 

14.9* 


1 

b 

00 

oc 

3.08 


2.4.9. 

3tj . 61 »» 

- 2.179.. 

5.92 


35.0, 

. 4 * * 7^ ** 

- 4.687.. 

r 1.45 

» 

45.0. 

44.7<> >* 

- 9.99... 

19.81 

» 

55.0. 

49 * 46 

-15.0.8... 

25.00 

» 

n^68.o. 

. 66. 1 «p|jfo*. TO, pi «f I* 

-29.0... 

” .34.5 

» hMg(Cll,COO)t.lfM) 



CH 









Mg 


MAGHESIUM 

MAONESimW ACKTATB Mg(CH,COO),.4H«0. 

Equilibrium in the System Magnesium Oxide-Acetic Acid-Water at a-;'' 

(Iwaki, X 9 X 4 ) 


Gms. per 100 Gms. 
Sat. Sol 

Solid Phase. 

Gms. ^ 

XOO Gms. 

Sd. 

Solid Phase. 

CHjCOOH. 

3-36 

MgOl 

1-73 

MgO 

tH,aX)H. 

31-37 

MgO. 

7.99 (CH.COO).Mg.4H.O 

s-6s 

2.93 

« 

36-23 

8.18 

-fa 

8.06 

4.21 

“ 

35-77 

8.17 

a.3.3 

12.46 

6.54 


40.87 

7.42 

II 

15-46 

8.24 

+(CH,C 00 )aMg. 4 H |0 

47.86 

6.74 

II 

15-38 

8.31 

(CHsCOO),Mg.4HaO 

56.16 

S.81 

II 

14.25 

7.24 


61.59 

4-68 

II 

20.19 

7-47 

« 

69.13 

3-75 


22.93 

7,60 

II 

75-93 

2.85 

M 

26.61 

7-74 

•1 

82.90 

2.23 

«. 


2.3.3 " 2(CHiCCX))iMg.3CHsCOOH.3HtO. More careful work in the rerion 
of the double salt showed that a second double salt of the compc^tion sCCHfCOOh 
Mg.10CHjCOOH.7H8O was obtained. This compound usually separated from 
the more concentrated acetic add solutions. 


CH 


xoo giss. Methyl Alcohol sat. with aahydrotts magoesiitm acetate dissolve 
S.as gm. Mg(CHg000)j^ at 15® and 7,50 gw. at 68. ao® Ib.pt.). (Kenstock, 1934,) 

MAGNESIUM TAKTRATK Mg(CjHvO«).aV j HjO. 

100 cc. of sat. solution of Mg (C4 H4 Ogj.a ^/i 0 in water contain 0.76 gm. 

Mg (C4 H4 Oe) at 3 o® and 1.44 gwi- 90^. ( ChUterje® and Dhar, 19514 .) 

Solubility of Active Maoneixum Tahtrate and of Racemic 
Magnesium Tartrate in Water at Several Temferaturss. 

( Duboax and Cuttat, IVS).) 

Results for the Active Solt. Results for the Racemic Salt. 


f. 

Gms. RfCdt.O^ 
per 100 gras, 
ssl. sol. 

Soua 

Phase. 

Oros, Mg,C.H.O, 
loogms. 

t' iKit. 

* Solid 

PhASC. 

0. . . . 

. 0.540 

MgCkH» 0 ,.,H ,0 

0..... o,4o3 

MgjCgHjOij.ioHjO 

12.5.. 

. 0.848 

)) 

12 . 5 .., 0.582 

» 

25 .... 

. 1.174 

W 

25 . 0 ... 0.826 

» 

26.2.. 

. 1 .220 

»i»RgCdl»0*.8«,0 

MgCtH*0,.2H,0 

37.5... 1.095 


37 . 5 .. 

. i.oSo 



MAGNESHTM SUOOINATK CjHAMg.sHiO, 

100 gms. sat. solution in water contain 34.35 gms. suednate at 15"* and 66.36 
gms. at 100^ (Tami^ and Chtcchi, xaoxO 

MAGNESIUM MALATK active, CiH^OjMg.SIIsO; racemic, CjHjOjoMgj, 
5 HaO. 


Solubility of Each Form in Water. 


Active Salt. 


(Duhoux and CuUat, ISil.) 

Racemic Salt. 


t*. 

Gms. C 4 lI, 0 < 5 .Mf 
per 100 gms. mi. sol. 

.H 4 »Ud 

Phase. 

t". 

Gms. 

|M*r to® gms sat. sol 

Solid 

Phase. 

0 . . . . 

.... 2.02 G4H4 

U,.Mg. 3 H ,0 

0 , . . . 

.... 0.93 CgHg 

OjoMgf^ 

12 . 5 .. 

- 2.28 

0 

12 . 5 .. 

.... i.oB 

» 

25 . 0 .. 

.... 2.54 

0 

25 . 0 ., 

.... 1.23 


37,5.. 

.... 2.80 

0 

37.5,. 

.... t. 3 S 



Saturation was obtained by continuous rotation for 7 to 10 hours. 


0 

















MAGNESIUM Mg 


943 

GNESIUM LACTATE Mg 

100 gtns. Methyl Alcohol sat. with anhydrous magnesium lactate di'sroU a.iygmi. 

(C H 0 ) at 15° and 1.14 gms. at 66. i°(b.pt. ). (Henstock 1934.) 

3522 


AGN£S1UM DiLACTATK Mg(C«HaO*).6HiO racemic, Mg(CiHtO»).3lIsO, 

inactive. 

ilubility of Racemic and of Inactive Magnesium Dilactate in Watek. 

(Jungllmclj» 191a.) 

100 gms. H2O dissolve 7 to 8 gms. racemic and 2.28 gms. inactive lactate at 15®. 


lGNESIUM gluconate Mg(CgH^^O^) 

100 gms. sal. solution of Mg(C )^.3Hj,0 iii Water contain 7.8 gm.i. 

(C^Hi^O^)g at 25°. (May, Wei.sberg and Herrick, 1939. > 


kGNESIUM BENZOATE Mg (CflH4C00)2.4H20. 

00 gms. H2O dissolve 6.16 gms. Mg(CflH 6 C 00 )a at 15° and 19.6 gmn. at lOO®. 

(Tamgi and C*hect:hi, jyoi.) 

00 gms. HaO dissolve 3.33 gms. MgCCcHaCOO)* at 15-20. (Squire and t:ainc». tm.) 


100 gms. Acetone sat. with anhydrou.s Mg beii/.oate dissolve 3. gm. 
:CpHj^COO)g at xs°. (Henstock, 1934.) 


AGNESIUM BENZOATE C,\hCJ)Oh.,\lhO. 

AGNESIUM /i-lNiiro BENZOATE Mg(Ce Ht-NO2.COO O. 
' cc. sat. solution of Magnesium ben?.ouie in wute 
oniain C .364 gms. Mg(CaUgG00)2 at v,o'*. 
cc. sat. solution of Magnesium 4-Nitro henxoaie in 
*^ater contain 1.840 gms. iMgCCflICNOa COOh at 




{ Ephraim and Pfinttn'* | 


jNESIUM benzoate Tri Methyl Alcoholaie Mg( 

100 gras. Methyl Alcohol .sat. with the tri alcohoUte iJissolve »,ai« 
i- Mg(C^H^COO), at is" and 70.98 gras, at 71.9“ (b.pt.l. Ulenstcick, lotn.l 


lONESIUM salicylate Mk(C 7 H. 0 ,)j. 4 U, 0 . 

00 gms. ^t. solution in water contain 20.4 gins, salicylate at is® (14.1 gm* 
Me and Cmnes, 1905). and 797 f?ms. at 100® (T.msi .ad ClKSThi. raa.,)’ 

00 gms. 90% alcohol dissolve 0.6 gm, salicylate at 15^-20®. (Squire uud Caiuei. ms^ 


Mg MAGNESIUM <i((n 

MACHESIUM PHTHALATE jMg uH,a. 

SOLUBIUTT OP HAflNBSIim P«IMAI.ATR IH AlJtlltOtl.S liOUiTIOKS 

Of Phthacio Acib. 

famoi Ma fUj?*, 


Ctos. per too 

|BS. WU Ml. 


%»aUa 


Hi 

i^hMt 



2lt 

0*^ 

D.O 

0.39 

30.63 

30.78 


3 U|{i‘^HjtXX))j,, uH f) 

" * MkIHPi,.8H.O 

0.47 

26.58 


Hkihpi^.kh.o • » 

0.76 

16,20 


1,06 

7.69 


.. 

1.58 

1.95 



1*00 

0.99 



0.29 

0.0 


** 



.It 


0*0 

0.47 

14 . U 
14 . t6 



1*03 

14 .26 



1.16 

14.40 


■■ * UkIHP),.RH ,0 

1.21 

■33*26 


1.10 

30.98 


*• 

1.36 

27.49 


'* 


17.49 


H 

1.60 

22.75 


“ 

1.72 

20.4 6 


H 

1.79 

19. 17 


tt 

2*33 

8*92 


» 

3.23 

4.71 



3.61 

4* 16 



2.70 

1.69 

2.66 

1.37 



0.69 

0.0 


«n“ 

0.0 

3 ^ 12 

42.38 

43.7 1 



3.53 

42.80 



1-67 

41.19 


H»iHPi,.KH.(I 

3.8B 

18.35 



4.64 

11.51 


" 

S.S 2 

24.20 


» 

6*56 

18 .73 


« 

7.95 

M.68 


»» 

10.21 

1 1. 19 


“ ♦ nJI (CWHl, 

9.47 

9.95 


cr H icWH}/ 

7.43 

6.95 


** »* ■ 

6.1s 

5.36 


f« 

4.13 

J.RS 


•* 

1*72 

0.0 
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(rl, (U, Hg(C-H.OH(OH)COO)j 


GNESinil MANDELATE 

SoinBii-iTY OF Magnesium Mandblates in Water. 

(Findlay and CanpOall, 1 S 30 .) 

Results (i) for Solutions 


MAGNESIUM Mg 


ana. Mg(CgHgCH(OH)COO)g 
per 100 ips. H^O 

, . - _- £ -a 

^Pesulcs for Results for' 


Solid Phase 
la solutions 
sat. with 


itt equilibrium with Solid 
Phases composed of both 
active and racemic Salt, 


r-Sslt 

1-Salc 

racenlc salt 


Otos. ptr 

100 IPS. H^O 




t® 

-^"1 . Salt” 

-^HrsesT^ 

1.52 

1.60 

MgCMan) .11 0 

0 

1.94 

0.24 

1.36 

1.68 

If 

5 

2. 12 

o.ss 

1.15 

0.72 

If 

10 

1.S9 

0.32 

1.06 

1.77 

Mg(Man) j,. illjpO 

IS 

2.66 

0.60 

1.044 

1*83 

II 

20 

2.23 

0.39 

0.95(3.61) 

1.97(6*08) *' 

2 $ 

1.96 

0.41 

0.88 

2.11 

Mg(Man)g 

30 

2. 16 

0.49 

1.16 

2.72 

II 

35 

2*40 

0,49 

1.33 

5*07 

M 

40 

2.50 

0.50 


an = C^Hy.CH( 0 H)C 00 
i) Determined polarimetrically 


ther values for the solubility of the (r) and (1) salts in water are 
follows. 

C» 

Authori ty 


McKenyae, 1899. 

If 11 

Ross and Morrison, 1936. 

" " " and Johnstone, 1937. 

OSS and Morrison, 1936 also give results for the system Mafnesium (r) 
delate t (r) flandelic Acid H O at 25® in which the acid salt, 
(CgH^0g)^CgH^03.2Hp0 is formed. 

OSS, Morrison and Johnston, 1937, give results for the system Mafnesium 
Mandelate (1) Mandelic Acid -*■ 11^0 at as® in which the acid sail 
ch is formed probably has the same composition as that of the (rl com- 
nd but, due to analytical difficulties,metastabilily and slowness with 
ch equilibrium is attained^ conclusive results were not obtained. 

INESIUM CINNAMATE MgiC^ll^CH.CHCOOg. 1 or n 

Solubility op Maghisium Cinhamate ik Water, 


jO 

GNiS. 



p«r 100 

sat. sol. 


'(r) Salt 

( 1 ) Salt' 

16 

— 

4 .S 

18 

1.8 

— 

25 

2.61 

— 

2 S 

— 

6.08 


Ott®. Mg(CgHgCK.CHOOO)^ 
par 100 cc ant. solution 


15 

0 .8s* 

18 

1,114 

20 

1.22s 

00 

1.94* 


Authority 

(Tarugi and Checchi, iqouJ 
{Fredholm, 19344* I 
{Ephraim and Pfister.) 
(Tarugi and Checchi, 1901*! 


" per 100 gms. sat. solution. 


Mg MAGNESIUM 9'!^' 

SOLUBItITY OF HAGNISXltM ClHHAMATS IN AqUIOUS SotUTtOKS 
OF Ammoniom Chlofide ahb Ammohia at 
(rrtdhol®. torMJ 

Coap. of Aq. aolvtnt 0®. EqpAlv. Hg ptr C©»p. of A»i, solvent Qs. Equlv, Mg per 

in 0®. Equlv. psr liwr Ut«r t»t. sol. in Equlv. p«r iu«r Uur »st. wl. 

Water alone 0.07 o.ao04NH,Cl*t).S988Nllj 0.0957 

0.3991* NH Cl 0.0897 0.3994 " * 0.798 " 0.0981 

0.3994 " +■ 0.1996 NHj 0.0889 0.3994 " ♦ 1.000 " 0.1004 

0.3994 ” + 0.3992 0.0938 


CH 


MAGNESITTM CAMPHORATE C’ioHuO.Mr.hHjO. 


Solubility of Magnesium Campiioratk in d Camphoric Acid at 15“ 
and Vu k Versa. 

0uaffteti«*h smt iyt4 ) 


Gms. per loo Gms. Sat, Sol 

CiaHitOg- 

CteHuOtMg. _ _ 

0.622 (13.5 ) 0 CinHiaU4 

1.20 

1.29 

t.98 

3 S 3 ;; 

2.36 

5 . 6 () 

2*85 

8.19 


iimn nrricmfirn'i *^ 0.1 Hi 4 

‘ r'wYiieTC’’^^ 

3 i6 lo 30 

:\'fi 5 

3 7 

t Qt *5 St 

0 14.as 


Siilicl Phaw. 

CuMifh 

Cwll.eOjMg.UHaO 


MAONEStUM CAHPHOR CARftOMATi 

SOtUBItXTY OP HAOHESIIPH CaHPHOR IURBOHATR IK AiCOKDia, 
fPUtm, XWA 


Solvent 


ryimila 


"tei. per liter mu sol. 


Methyl Alcohol 
Rthyl Alcohol 


CH.OH 10-*^ 

C,i,OH 9 


10.^ 

0. 16 


MAONEStUM Alkyl 8Ut.P0l(ATB8 

.Solubility or Bach .Shpabatbly ih Watir. 

(Esta ina Tartar* itae.) 

%»* C^em.a ptr too isa. at: 
Co»pwma P»miu / ^ 

Magnesiun n Decyl .Sulfonate MgICH lCH,I.OI,SO,i, 0..168 — 

" Uuryl " Mg(CH_(CH'l,.CR'5rt f 0.013 48.0 

" Myristyl " MglCH.Itm,) °CH,SO,Co.ooi? 0.016 

" Cetyl " HgiOI,ICH*I .CH*SO;t 0.0012 0.006 

" j Octadecyl " Mg(CHji(*4l,l‘jCH^.S0jlgO.Q<no 0.003 
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kONESIUM Anthraceae, Benzene and Naphthalene 

SOJLUBILITY OF EaCH IN WaTER. 

(Ephraim and Pftstor, 1925 , 1925 a ; Ephraim and .'agcir, 1925 . ) 


Compound. 

gncsium Anthracene^i-sulfonate 

» » -2- » 

)) Benzene sulfonate. 


SULFONATES. 


Naphihalene-i -sulfonate 

)) » 


-p.- 

» 


» » » 

))“-6 oxY-p-sulfonate 


Formula. 

t*. 

Gms. anhydrous rmpd 
pisr H>0 re. ini. i«f. 

Mg{C,;H,S 0 ,)*. 4 H ,0 

20.. 

0.0799 

MgiCiiiijSOjif. vir,o 

20.. 

0,0077 

SO,),, nil, 0 

17.. 

7 - 49 (i 

» 

20.. 

.. 7. 63 <) 

)> 

36 .. 

II.I 53 

» 

5 o.. 

.. i 4 . 56 <j 

» 

65 .. 

.. 20.4*20 

» 

80.5 

26.045 

» 

82.0 

.. 26.Bo 4 

Mg{(:,oUj 80 ,i,.fin,o 

17.. 

.. 6.97B 

Mg(C„n,ao,),.vrr,o 

r 6,5 

0.2 

MmOioUj8o,),.«n,o 

20.0 

0.223 

» 

32 

0.373 

» 

45 

0.490 

)) 


0.790 

)) 

74 

1.336 

/) 

82 

1.737 

MsiCjjIl.SO,),. 8*1,0 

20 

0.964 

Magnesium Benzene 

Stt 1 fonate 

Sulfonic Acid 

at 

25 ^, are 


ven by Dunn and Philip, 1984 . 

Solubility of Magnesium Naphthalene Sulfonate in Aqueous 
Solutions of Ammonium Chloride and Ammonia at i8®. 

(frudhola. 1934 .) 


nposltlon of Aq. Sol van c 

am. Cqulv. Mg per 

Conpoaitlon or 

Aq. 

Solvent Oh. 

Equiv. Hi per 

fi Qm. Equiv. per liter 

liter sat. aol. 

In Qm. Equiv. 

per 

liter liter aat. ml . 

iter alone 

0.0 10 

0.loSqNH^Cl 


0 «784 

0.0170 

.1984 NH Cl 

0.014 

♦ 

l.OOO ^ 

0 . 017 S 

" " ♦ 0.J96NH,^ 

0.0151 

0.2976 ” 



0.0150 

" " t- 0.392 

0.0155 

H n 

-¥ 

0.39a •• 

0.0166 

'* ” t 0.588 •’ 

0.0161 

H It 


1.000 ** 

0.0191 


AGNESIUM Naphthylamine Di SULFONATES Mg(:iflH|(NIl5)(H()a h, 
p.C).8 and 2.5.7. 

0 gins. sal. sol. of the 2.6.8 cmpd. in water contain 8.7 gms. j 

^10M5(NHg)(SO3\ at i 5 ”. ! |llrii,i»aii*hw*»ig, 

0 gms. sat. sol. of the 2.5.7 cmpd. in water contain 21,09 gins, f iwi, iia# 1 
MgC,on5(lNH2)(SOa).al t5^ 1 

One liter water sat. with Magne.sium-i-Naphthalamine 2*"<r7 Tri Suifonaite 
ntains 193 gms. Mg C H NHj,(SO,)^H at 20® and 335 gms, at So®. 

(Frisch, 1930.1 


CH 
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MAGNESIUM EBUCATE C«IInGH:.CII(Gll,),,<-OOMK. 

Solubility op Magnesium Ebucate in Aqueous Ethyl Alcohol 
AT 2 ')®. (Thomas ftod Matlikow, lySO.) 


W't. per 

//*- Of 

.Snt. sol. 

Om^. CHlIjjCn : Oil fCIiaiu.COOMf per 

100 cc. sal. sol, 100 gms. nolvanf 

0.0 (=11,0). 

— 

0.006 

0.006 

18.i 3 . 

0.9690 

0.004 

0.00 5 

28.37. 

0.9535 

0.007 

0,008 

4 .' 5.(;7 . 

0.9194 

0.019 

0.020 

() 5 . 8 a. 

... 0.8734 

0. 

0.171 

75.40. 

... o. 85 o 4 

0.179 

0.2.40 

88.38 . 

0.8177 

0.2(>8 

!).349 

94.28. 

0.8018 

0.323 

(). 4 v.<i 


MAGNESIUM HELIANTHATE Mg(CuM.iN,nS0,),.,-in50. 

100 cc. Hj 0 dissolve o.o 35 gra. magnesium helianthate at ao-aS®. 

( SUrk wnd Diuhn, 19li.) 


MAGNESIUM LIGNOCERATE. 

100 gms. Ha 0 dissolve o.oo'^, gm. magnesium lignocerate at 
100 gms. 44 -1 3 per cent acj. alcohol dissolve o.oo 3 gm., and lOO gin. par 

cent alcohol dissolve o.oo6 gm. (ThomnH «n<l Vu. ) 

MAGNESIUM OUBATE (CHjCCIWuCH-.CH.CHaCOOaMg. CH 

One liter IhO dissolves about 0,23 gm. olcate (soap). (Fabrion. 19*6,) 

100 gms. glycerol (d 1.114) dissolve 0.94 gm. oleatc. (Asaclm, iSr.i ) 

MAGNESIUM OLEATE ( C,, HnnCOO ijMg. 

Solutions prepared by rubbing magnesium olaate (prepared from technical 
sodium oleato) with water or salt solution and allowing to stand at room tainparalura 
for 36 hours, contained from to 5 . 4 ^ 3 ^ milligrams Mg per liter of water and 5 , 8 S 
to 5.77 milligrams Mg par liter of o.o 5 or o.l per cent aqueous Na Cl iolution. 

(} 5 mk and Liere, Iftl. | 

Solutions prepared by heating a suspeniion of magnesium tdeale in water or 
aqueous salt solution to the boiling point and allowing to eocd, etmtained 
5 o .6 parts Mg per liter of wajler, 99.89 parts Mg per liter of o. I per eent iiff. Nii Cl 
and 90.‘26 parts Mg per liter of 0.1 per cant aq. K Cl solution. (Uiuipt, I9iv 1 

too gms. 63.07 wt. »/o aq. alcohol dissidve .t-lb guis. (<1,7 HisCOO l-i Mg at *1* 

4 72.17 ») >' " 6,64 ** 

» 86.16 » » •• H.60 ot 

f ThomiiM mtd Yii, l!»a:r j 

MAGNESIUM PALMITATE (C,s Ilm COO t, Mg. 

Solutions prepared by rubbing magnesium palmitate (prepared from pure iio<liiim 
palmitate) with water or aqueous salt solution and allowing to stiind at room 
temperature for 36 hours contained from 2.H2 to 3 .o 3 milligrams Mg per liter of 
water and 3.12 to 3 .o 3 milligrams Mg per liter of o.o 5 to a. u> per eent atpieoiw Na Cl 
solution. 

Solutions prepared by heating a suspension of magiu'sium palmitate in water 
or aqueous salt solution to the boiling point and allowing to cool, contained 
55.68 parts Mg per liter of water, 92.21 parts Mg per liter of o. i per cent aq. Na Cl 
and 72.39 parts Mg per liter of o.i per eent aq. K Cl. I Hmqit, i»ll | 











Mg 


CH 
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MAGNESIUM STEABATE (C,, 

Solutions prcpartul by rubbing magnesium stonrnto (prepnrea from commcfcial 

sodium Stearate) with water or salt solutioiitami allowed to stiuul at room temperature 
for 36 hours contained from 3.17 to 3 .a 3 milligrnnw Mg wr liter of water and 3 hq 
to 3.84 milligrams Mg per liter of o.o^> to o.i % aq. Na CL solution, 

I Zink iirul IJoro, 1915 ,) 

Solutions prepared by heating a Muspenaion of magnesium stearate in water 
or aqueous salt solution to the boiling point luul allowing to cool, contained 
65.89 parts Mg per liter of 0, 95.79 parti Mg per liter of o.i % aq. Na Cl solution 
and 99.62 parti Mg per liter of o.i % a({. K Cl solutton. ^ 

Solubility op MAGNEiiuM Steabate in AQOEtnii Sot.tfTioNs op Ethyl Alcohol 

AT Crhimia« iinti | 

Constant agitation was employed for obtaining taturiUion. 


Wk percent C^flaOM 


timt. ’ 1.,^ 

»hJ.00^M| per 

In NolveiU. 

t/%i u( %at. 

am rr %«t. «tt( 

ffiis. solvent. 

0.0 (= H3O). 

... o. 9 <j 7 ^m 9 

0.0(» \ 

o,ou4 

» 9 . 9 -- . 

... 0.97122 


0.004 

. 

o.c />792 


o.oo 3 

w-o . 

... 0.92275 

o.oo 3 

o.o<i 3 

63.07 . 

... 0.H7783 

0.004 

0. oo 5 

7^-17 . 

... 0.85821 

o.ot >.5 

o.o(j 6 

86.16. 

... 082356 

0.006 

0.007 

9 I .53 . 

... 0.80935 

0 . ool» 

0,007 


MAONKSIUM LATOATlp MYEISTATl, FALMXTATl and STIAEATB. 

Solubility of Each ih Sevkbal St>LViHTs. Unodmm amj Holmes* 1916 .) 

Cgms Each Suit Iktermliwil ^immtely |)cr 100 tJms. Solvent. 


Solvent. 


Water 


t, 

H 

it 


Methyl Alcohol 

a 

(( 

Ether 

Ethyl Acetate 

tt 

t( 

Amyl alcohol 

it 

tt 

if 

Amyl Acetate 

tt 

1C 

4f 


«*. 

Mg {.icumte 

Ms Myrhtate 

M|[ P.lmUitU 

Mg Stearate 


<C«llgaK))r 

a\u^ixmr 

(rii,utij)„. 

tlXPiM*. 

tciuny,. 

vmhm 

15 

0 .0X0 

0.006 

0.005 

0.003 

as 

0,007 

0.006 

o.ooB 

0.004 

3 S 

0.010 

0.007 

0.006 

0.007 

SO 

0.026 

0.0x4 

O.OCK) 

0.008 

IS 

0.5x9 

0.158 

0.034 

0.017 

as 

osgt 

0,^36 

0.058 

0.023 

3 S 

0.805 

0'373 

0.085 

0.03X 

SO 

X .267 

OS 77 

0.151 

. . . 

IS 

^095 

0571 

0.227 

0.084 

as 

X .xoB 

0.763 

0.36 

0.100 

Si-S 

... 

. , . 

0.50 

0.166 

as 

0.0x5 

0.0X0 

0.004 

0.003 

IS 

0,004 

0.004 

0.004 

0.004 

3 S 

O.OIX 

0,010 

0.007 

0.008 

SO 

0.024 

0 . 02 X 

0.013 

. ., 

IS 

0.X9X 

0.086 

0.043 

0.014 

as 

0.236 

0.145 

0.066 

0.0x8 

3 S 

X.48X 

0.438 

0. X04 

0.039 

SO 

4,869 

1*893 

0.263 

o.xos 

IS 

0.1x9 

0.063 

0.030 

0.029 

as 

0.162 

0.073 

0.04s 

0.030 

34.6 

0.259 

o.xos 

0.057 

0.046 

SO 

X.939 

0,605 

0.316 

o,xis 
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MA0NB8ITTM PLATINIO CYANIDE MgPt(CN)*. 

Solubility in Water. 

(Buxhocvdcn and Taniman~"Z» ^.norg. Ch. x 5 * 3*9 ^970 


-4.12 

0*5 

S-S 

18.0 

36.6 

45 - 0 

46.2 

42.2 

46- 3 


One liter sat. sol. contains 1.95 gms. magnesium potassium fcrroc,yani(I<-. 
MgK,FeC.N,. . . „ . , , 

One liter sat. sol. contains 2,48 gms. magnesium ammonium ferrocyanuit% 
Mg(NH4)2FeC8N6. 

MAGNESIUM CARBONATE MgCO .3H 0 . 


Gms.MgPt(CN )4 
per xoo Gms. Solid Phase. 

Solution. 


Gms. MgPt(CN)4 
per 100 Gms. Solid Phase, 

^ution. 

24.90 

MgPt(CN) 4 . 6 .M.xHaO 

48.7 

40.09 

MgPt(CN) 44 HaO 

26.9 

(Red) 

55 

41-33 


28.65 

U 

58.1 

42-15 


32.46 

4 « 

69 .0 

43-40 

«« 

39-53 

44 

77-8 

44-90 

*4 

41-33 

U 

87-4 

45-53 

«• 

42.0 

« 

90.0 

45-65 

•« 

40.21 

MgPt(CN) 4 . 4 HaO 

93-0 

45-04 

«« 

39-85 

“ (Bright Green) 

96.4 

44-33 

MgPt(CN)*.*H 20 

ESIUM FeaoCYANIDBS. loo o 44-0 

Solubility in Water at 17®. 

** (Whitt) 


(Robinson, 1909.) 




Solubility of Maohisium Carbomate in Mater at 25® 

AND Pressures or Carbon Dioxxdr up to One Atmosphere. 

(KUna. 19 F 0 ,) 

The saturated solutions were prepared by bubbling mixtures of carbon C 
dioxide and air in constant proportions through conductivity water in 
contact with finely dividW solid for periods of three to five days. 


Partial 

Pitaaura 

HUllaola per 1000 IM. H^O 

__ __._ * 

Partial 

Preaaure 

HUllaidla per 1000 

Pia. HpO 

or COj, In 
Atnoaoharta 


[hco,“J 

Of COj^ In 
Ataioapherta 


fHCOj,"} 


0.000107 

0.00433 

0.004880,00189 

0.000510 

0.01437 

0.01710 

o.oosSa 

0.000113 

0.00445 

0.00501 0.00195 

0.000680 

0.01512 

0.01873 

0,00576 

0.000170 

0.00577 

0 .D 074 S 0,00205 

0.000845 

0.01566 

0.01990 

0,00571 

0.000179 

0.00593 

0.00763 0,00212 

0.000887 

0 

0 

0.02046 

0,00570 

0.000197 

0.00658 

0 . 0079 S 0.00361 

0.000930 

0.01624 

0,03119 

0.0056s 

o.oooaio 

0.00708 

0.00806 0.0030s 

0,00160 

0,01859 

0.02698 

0,00510 

0.000233 

0.00780 

0.00837 0.00361 

0.00339 

0.02310 

0.03548 

0.00436 

0.0002s1 

0.00807 

0.0085s 0.00380 

0.00690 

0*03507 

0,04468 

0.00371 

0.000310 

0.01013 

0.01184 0.00421 

0.0150 

0.03137 

0.06022 

0.00116 

0.000376 

0.01296 

0.01404 0.00594 

0.0432 

0.04601 

O.0899B 

o.ooloa 

0.000380 

0.01355 

0.01432 0.00639 

o.in 6 

0.9684 

0.06366 

0.3135 

0.1236 

0,4369 

o.oooSs 

The activity product constant of magnesium 

carbonate at 35 

is i*iken 

as 1 X io‘ 

and that of magnesium hydroxide similarly 

as 5 X 



The author also gives the following interpolated values of the molarity 
of magnesium in ajueous solutions .saturated with at as® and 

at partial pressures of Carbon Dioxide up to 15 atmospheres. 


Partial Preaaure 

HUllmola (Hgl 

Partial Preaaure 

muirniB CMij 

or CO^ In Ataa. 

per toco ana. ¥^0 

or cOj^ In At«a. 

per 1000 ^a, 

0.001 

0.0178 

0.7 

O'. 181 

0.01 

0.0270 

1.0 

0.217 

0,05 

0.0489 

3.0 

0. ^7 

0.10 

0,0660 

5.0 

0.384 

0.3 

0 . 117 

10 .rv 

ft - !! ♦» » 
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MAGNESIUM CARBONATE Mg CO;,. 311 , 0 . 

Solubility of Magnesium Carbonate in Watf.r Containing Increasing 
Amounts of Carbon Dioxide at 25 °. ( Miicii<-ll, isas.) 


A silver lined steel bulb was used. 

Aliuosphcres pressurd 
of (Inrimn fnojilde. 


The mixture was stirred by a current of CO 

;K* r lllcr of «at. solatlmi * 

Touu^if. ' XduIT<:(m. 


6... 0.376 0.H96 

9... i,i4j 

u...... o, 4^S I. 

1 3. o.SoS i.3;>o 

U) ... o. 53 o 1.39$ 

•ii... o.TmI 1.738 


RgnitiBRifm in thi Systsm MAOKisiffH Oxiai. Carson Oroxrni and Watir. 

(TilUkaMhU 



d.or 

Omu n«r 

100 tR»S. 

SUlSU 


u.or 

Om. ntr too gift. 

Soiia 

t® 

aau 

MU 

Ml. 

ruMt 

i® 

MU 

MU Ml. 

Pbaa« 


sol. 





Ml. 



-1.80 

1.041 1 

3*410 

1.536 MgCO .sH.O 

20 

1.0287 

3.109 0.9858 MgCO,.3B.O 

0 

I.O4O7 

3 * 2 X 9 

1.496 

« 

25 

1.0250 

I.B39 0.8654 


♦5 

1 « 039 S 

2.942 

1.423 


30 

i.oaio 

1.572 0.7634 

n 

10 

1.0383 

2.962 

1*363 


35 

1.0170 

1.381 0.6780 

n 

IS 

i *0373 

2.744 

1.3 12 

n 

40 

U 0135 

U 306 0 . 6 o 17 

tt 

20 

1.0363 

2.606 

i*2S6 

n 

45 

UOO97 

1.044 0.5323 

II 

5 

1.0407 

3*232 

1*530 MgC02..3H^0 

50 

1.0050 

0.932 0.4718 

ri 

10 

1.0360 

2.736 

1.314 

» 

55 

1.0008 

O.S33 0.4083 

tt 

IS 

1.0320 

2.270 

1.143 

w 

60 

0.9080 

0.746 0.3648 

N 

Results are 

also given for 

the solubility of sHgO.4ODg.7HgO in Water 


saturated with Of)^ at one atmosphere pressure. 

Data for the system MgO ♦ MgCl^, ♦ at 25® and at 50® are given by 
Magda and Yamane, 1928. 

Detertni nations of the e«ju I librium in the system MgOO^ ♦ 00 ^ t HO made 
by passing at atmospheric pressure through mixtures of H^O ^ figO 
and ■*> MggCO^ at temperatures from 0® to uo®, are given by Tereda, 
192B. There is^however,some uncertainty in regard to the exauct terns 
in which the results are expressed. 

SOiUilLITY or HAUNISIUH CARSONAT* in COj Ptix Watir at too®. 
fUtcM« IW. 

The determinations showed that o.O|f> gm. MgO * 0.06:1 1^* 
liter was dissolved at too®. It was found that the solubility is in¬ 
creased by KaCl and Na^SO.. NaOli .tad do not reduce the solubility 

of MgOO as much as they do that of / Results for the simultaneous 

solubility of MgOO^ and CafJ)^ in water a? too* show that with increasing 
time of boiling, from il to u8 hours, the dissolved CiO increased about 
S times while the dis^lved MgO decrea.4eH about 10 times. The results 
are of interest in connection with the purification of boiler waters. 
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MAONESIUM carbonate MgCOi.3HA 

Solubility in Water in Presence of Carbon Dioxide at 15®. 

(ThadweU and Reuter —Z. anorg. Ch. 17. aoo. ’98.) 


cc COs per too cc. ^Partial 
Gas Phase (at o* Pressure rfCOa 
and 760 mm.)* 


Free COj. 


18.86 

143-3 

0.1190 

5*47 

41.6 

0.0866 

4-47 

33-8 

0.003s 

1-54 

II.7 


I -35 

10.3 


i .07 

8.2 


0.62 

4*7 


060 

4.6 


0-33 

2-5 


021 

1.6 


0.14 

1.1 


0.03 

0-3 


... 

• • • 



Grams per too cc. Solution. 


MgCOa. 

Mg(HCOi)a. 

r<m\ Mg. 

• « « 

1.2105 

0 .20X6 

« « • 

1.2105 

o.2oi6 


X.2105 

0.2016 

0.0773 

I .0766 

0.2016 

0.0765 

0.7629 

0.1492 

00807 

0-5952 

0.1224 

0.0701 

0.3663 

00865 

0.0758 

0.3417 

0.0788 

0.0748 

0.2632 

0.0655 

0.0771 

0.2229 

0.0594 

0.0710 

0.2169 

0.0566 

O.07II 

0.2036 

O.OS 45 

0.0685 

0.2033 

0.0536 

0.0702 

0. i960 

0.0529 

0.0625 

0.2036 

00520 

0.0616 

0.1954 

0 0511 

0.0641 

0.1954 

0.0518 


CO 


Therefore at o partial pressure of COj and at 15® and mean Imrometric pressure^ 
one liter of saturated aqueous solution contains 0.64X gm. of MgCO» plus i .<>54 

^"it i^pointed out by Johnston (1915) that although Treadwell and Keuter made 
very painstaking analyses, their mode of working did not secure ec|uilibrium con¬ 
ditions. a fact which is borne out by the lack of constancy of the calculated iolu- 
bility-product constant. 


Solubility of MAGNEbiuM Carbonate in Water Charged with Car¬ 
bon Dioxide at Pressures Greater than One Atmosphere. 


(Engel and Ville — 

Compt. rend. 03 t 340* '81 

; Engel-—Ann. chim. phyi. (6} 13, 34^* M.) 

Pressure of 
CO2 in 
Atmospheres. 

G. MgCOa* per Liter. 

Pressure of 
COf in 
Atme^pberes. 

G» MgCOi* per lifer. 

At ia°. 

At 19®. 

Ai u®. A"ti9^ 

0-5 

20.5 


4.0 

43.8 

1.0 

26.5 

25.8 

47 

43*5 

2.0 

34.2 

33.1 (2.1 At.) 

6.0 

50.6 48.5(6.2 At.) 

3-0 

39-0 

37.2 (3.2 At.) 

9.0 

56.6 


Solubility in Water Saturated with CO* at One atmosphere. 

(Engel.) 


t®. 

Gms. MgCOs* 
per Liter. 


Gms. MgCOaf* 
per Liter. 

t®. 

Gms 

per Littr. 

5 

36 

30 

21 

60 

IX 

10 

31 

40 

17 

So 

s 

90 

a6 



XOO 

0 


^ Disidived m Mg(HCOa)i. 
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SoiuBiLiTY OP Magnesium Carbonate in Water Containing Carbon Dioxide 
under High Pressures and at Different Temperatures. 

(Hanhnct, 19 ‘i 4 .) 

The saturated solutions were prepared in a platinum vessel provided with an 
electrically driven stirrer and contained in an autoclave. After stirring one hour 
and allowing to stand one-half hour the saturated solution was withdrawn through 
a platinum tube and analyzed by evaporating and weighing tho ignited MgO. 
Bquilibrium was approached from above. Magnesium carbonate from different 
sources was used. 

Results at 18 <‘. Results at different temperatures. 


Atmotiphoros 

Gms. Mg COa ptsr 

Cms. Mg CO, pi'r tOOfras, mt. sol. At 

Prc.ssure. 

2.0 

2.5 

4.0 

10,0 

i6.o 

lOO gms. Nflt. 8ol. 

3.5 

3-74 

■l.'iS 

5.90 

7.05 

1 Aimos|,h«’r« 
t*0, 

f. amt VUh*«. 

0. . . 

5 ... 

10. .. 

3 o... 1.58 

s Atmospti<iri«s. 
of CO, 
jlleclturlsl. 

3.57 

•14 atmospheres 
of CO, 
imchncl). 

8.58 

8J2 

7-93 

6.88 

[8.0 

7-49 

40... I. 18 

1.37 

6.44 

35.0 

7-49 

5 o... 0.95 


0.18 

56.0 

7-49 

60... 

- 

5.56 


The determinations of Beckurts and of Engle and Vill© were made in i88i 
and i 885 . 

Electrolytic conductivity results are also given by Haehneh 


Equilibrium in the System Magnesium Carbonate, Ammonium Carbonate 
AND Water at 30®. (I9a&.) 

To a concentrated solution of magnesium bicarbonate containing grams 
Mg (H COgla per liter, increasing quantities of ammonia, ammonium bicarbonate 
or of mixtures of tho two ware added. The solutions were agitated mechanically 
10 hours per day for 8 days. The composition of the solid phase did not change 
but its quantity increased with time. The zones of formation of the several solid 
phases were determined. 


MoIn. poriW moU. 

lt,0. 


Bolid 

Mith . 

ptT lOft mtUs, 

11,0. 


Solid 

MgO 

CO,. 




Mgir ^ 


■ 


rhase. 

0.160 

1.487 

1.193 

Mk( 

:o,. 3 H,o 

0,006 

1.593 

10.386 

1.1. 

4 

0. io 3 

2.5o8 

2.099 



0.091 

2.172 

1 982 

w+Mf CO,. 111,0 

0.097 

2.256 

0,129 


n 

0.021 

0.463 


» 

» 

0.041 

0.816 

0.875 



0.019 

0.888 

1.402 

it 

» 

0.021 

0.089 

0.144 


»i 

0.012 

t. 3 cwi 

1.582 

n 

» 

0.020 

0,292 

1.168 


n 

0.008 

0.084 

5 .562 

4.1 

4 +•)) 

0.055 

0.952 

0.970 


» 

0.008 

0 . 01)5 

11.029 


>k 

0.075 

2.427 

2.233 


1.1 .4 

0.0241 

0 220 

3.783 

>* 


0.056 

[.o 65 

1.087 


w 

0.006 

0.178 

4.369 


» 

0.026 

[. 3[5 

1. 511 



0.0 15 

0,196 

5 .524 

n 

)> 

0.024 

3.357 

3 .269 


» 

0.012 

0. 1,52 

8 . 6 o 4 


1) 

0.016 

0.62.3 

1.277 


it 

0.001 

0.010 

10,981 



0.008 

3.745 

3.837 


» 

0.007 

0. 102 

15.71U 




<H,0, 

, 4 . 1 , 4 *^ 

iMgCO,.MgfOH», 4 H, 

,0. 
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tx)intccl out by Johnston. *« - i 

was r^Uv obtained and furthermore, the accuracy of the analytic'al reHiilts cannot 
be trusted since the ratio of total amount of CCJg in solution, tht? magnesia is 
very irregular. The results when plotted directly show great inconsistencies. 

The Calculated Solubility of MgCOs.3HaO in Water at i8® in Contaci 
WITH Air Containing Partial Pressures of COa from o.(KK)2 to o.(kk)5 
Atmospheres. 

(Johnston, 1915.) 

It is shown that if the CO2 pressure is kept constant at P and the water e\ apn 
rated off so slowly at 18® that equilibrium conditions are continuously maintained, 
the following amounts of Mg(OH)2 or of MgC03.3ii'i^^ will be obtained. 

rr . 1 Mols. 

Total Mg - 


Partial Pressure P 
of CO2 in Atms. 


I 


O 

0.00020 

0.00025 

0.00030 

0.00035 

0.00040 

0,00045 

0.00050 


Gms. iHit Liter, 

0.0087 Mg(OH)t 
1.13 


1.2() 
1-45 
i .60 

3-97 

4*05 

4.12 


n 

it 


MgCOa.aiW) 


0.00015 
0.01934 

0.022X8 

0.02486 
0.02742 
0.02868 
0.02924 
0.02976 

Solubility of Magnesium Carbon.vte in Natural Waters. 

(Wells, 1915.) 

(In all cases the solutions were in equilibrium with atmospheric air at 

MilUKramn twr Liter S«{ 

MUture. 

Mk. Frrrttr 

Natural Magnesite in Distilled HaO 0.0iH triu c o 

“ in Aq. NaCl (27.2 g. jht 1 .) o.ojH trace 11 

MgC03.3H20 (equilibrium from hicarlKmate end) 0.03H 0.28 t’( K: in t4rl«»tmtr o K| 
MgCOs.jHiO ( “ “ under saturation “ ) Q.034 0,32 C*CV' ' o SM 

Solubility of Magnesium Carbonate in Atjt^Ktitfs Sdeutions of 
POTA.SSI UM B ICAR BUN ate. 

(Auerboch, 1904.) 

The conditions neceasttrv for preventing changes in iHiuilibriuni ditc to hy* 
drolvsisand loss of COa are discussed. The mixtures were shaken from i 4 davn. 


i o, 41 in 
* rtilum.Ur. 


The sat. sol. analyzed for total alkali ( K ■+• -) by titration with Htandiirif HI I 


Mg\ 


...V 


using methyl orange as indicator. The neutralized stdution was iKiileti to rx|*td 
CO2 and then excess o.i n NaOH added and the filtrate from inagnewum iireripi^ 


Mr 

tate back titrated with o.i n IICI. The * was calculated from the tim*d 11,1 n 


NaOH and the K obtained by difference. 


Results at 15 

Mols. per liter. 


KHCO3. 

o 

0.0992 

0.1943 

0-3992 

0.2681 

0-5243 

0.6792 

0.981 

i.i — 


Solid PhaKe. 


MgCO,. 

0.009s MgCtJa-aHgO 

0.0131 “ 


Results at 25' 
MoIh. fXT Liter. 

Kliaia. 


(labil) 

•fi.i 


0.0167 
0.0211 
0.0192 
0.0097 
0.0074 
0.0028 
MKCO3.KHCO3.4H/>. 


o 

0.0985 

0.2210 

0-3434 

0.4985 

0.3906 

0.5893 

0.6406 

1.125 


... 8elid Pha,M?. 
MgtXV 

0.00H7 MgCOaaHiO 
O.OI15 “ 


Results at 35' 

Mi'iN ifirr Lilrr 


0.0149 

0.0181 


0.0217 

0.0196 

0.0128 

0.0117 

O.OOtll 


(kbit) 

d’l.t 


O 

o.trn}! 
0.2H11 
0,484 7 
0.5 Ho 7 

0,6231 


Mlt< O, 

O.CK'>71 
o.oofjH 
0,0142 
0,0177 

(hO'itjH 

0.01K4 
0.0153 
0.0119 


’' 4 i»!li| |iM%! 


M«( 


tij tll/> 


CkWII 

+ M 


Additional data for thLs sv.Htem arc given bv Nantv, iqil. 

Data for the solubility of MkCO, in ii<i. N.iCl and oiIh-i hjiIi w.hiiionH. drter- 
miMd by prolonged boilitiK and stdisetjucnt emding of the wjUuioit out of l oinact 
With air, are given by Oothe (1915). 


Ci) 
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Solubility of Magnesium Carbonate in Aqueous Solutions of 
Sodium Carbonate at 25"^. The solutions being in equilibrium 
with an atmosphere free from COj. 

(Cameron and ScidcH — J. Physic. Ch. 7. sS8» ’03.) 


Wt. of T Liter 

Gram.s per Liter. 

Reacting Wriuchts per Liter. 

of Solution. 

NaaCOj. 

MgCOai 

NU2CO3. 

MgCOa'. 

996.8 

0.00 

0.223 

0.000 

0.00266 

1019.9 

23.12 

0.288 

0.220 

0.00344 

1047-7 

50-75 

0.510 

0.482 

0.00620 

1082.5 

86.42 

0.879 

0.820 

0.01027 

1118.9 

127.3 

I - 3^4 

I .209 

0.01570 

1147-7 

160.8 

1.636 

1.526 

0.01955 

1166.1 

181.9 

r.972 

T.727 

0.02357 

1189.4 

213.2 

2.317 

2 .024 

0.02770 


Solubility of Magnesium Bi Carbonate and op Magnesium Car¬ 
bonate IN Aqueous Solutions of Sodium Chloride at 23®. The 
solutions being in equilibrium with an atmo^here of C()2 in the 
one case, and in equilibrium with air free from CO2 in the other. 

(C. and S.) 

In Presence of COa as Gas Phase. In Presence of Air Free from COa. 

Gms. NaO Gms. Mg(HCOa)a 

\\t. Ot X 

liter. 

Gms. NaCl 

Gms. MgCOy 

per liter. 

per liter. 


per Liter. 

per liter. 

7.0 

30.64 

996.9 

0.0 

0.176 

56-5 

30.18 

1016.8 

28.0 

0.418 

119.7 

27.88 

1041-1 

59-5 

0.527 

163.9 

24.96 

1070.5 

106.3 

0-585 

224.8 

20.78 

1094.5 

147-4 

0.544 

306.6 

10-75 

1142.5 

231.1 

0.460 



1170.1 

272.9 

0-393 



II 99-3 

331-4 

0.293 


Solubility op Magnesium Carbonate in Aqueous Solutions of 
Sodium Sulphate at 24° and at 35.5®. The solutions being in 
equilibrium with an atmosphere free from COj. 

(Cameron and Seidell.) 


Results at 24®. 


Wt.of 

Gms. NaaS04 

Gms. MgCOa 

X liter. 

per liter. 

per liter. 

007-5 

0.00 

0.216 

1021.2 

25.12 

0.586 

1047 

54-76 

0.828 

1080.9 

95-68 

I .020 

1133-8 

1:60.8 

1.230 

1157-3 

191.9 

I .280 

1206.0 

254.6 

1-338 

1242.0 

305-1 

1-388 


Results at 35.5.® 


Wt. of 

Gms, NiiaSOi 

Gms. hfgCQs 

•Ic Liter. 

per liter. 

per Liter. 

995 -I 

0.32 

0.I3I 

1032.9 

41.84 

0-577 

1067.2 

81.84 

0-753 

1094.8 

116.56 

0.904 

1120.4 

148.56 

0.962 

1151-7 

186.7 

1.047 

1179.8 

224.0 

1.088 

1336-5 

299.2 

1.130 
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MAGNESIUM OXALATE MgC:sOv. > H.O. 

One liter of sat. solution of inagnosium oxalate in water eontainn gm. Mg < 
.t 36 ° and 0.40 gm. at ^ r.hatt.‘rj»«.^ atul uhiir. 


Solubility of Maghishim Oxalate in Aqueous Solutions 
OF Magnesium Sulfate at as®* 

(Walter, 19 F 5 .) 


Qna. p*r llcer 

sat. solution 

aoiia 


r- -HgS 0 ^- 

"'-TfgCyTr; ' 

Fhass 


0,0 

0.34s 

MgC^O^.aH^O 


0.327 

0. 264 


0.591 

0.241 



Solubility 

OF trAGNESIUM OXALATE IK AQUEOUS SOLUTIONS 

OF Ammonium Chloride 

AND Ammonia at iB * 



(fredhoU. 1 DS 4 .) 


Ccwpositlon of Aa. 

OBI. Eoulv. 

(disposition or AQ. 

On. r,9«iv. 

Solvent In On. C<iulv. 

Mg per liter 

Solvent in On. Edulv. 

Mg per ut#r 

per liter 

sat. solution 

per liter 

set. soluttw 

/ater alone 

o.oo66(1 ) 

0.0996 NH Cl 0*599^1^ 

0.01044 

1.0906 Nfl^Cl 

0.00976 

” ♦ 0 . 79 B 

0*0 lO#’!! 

'• ♦ 0.1996NR. 

, 0.00999 

** e i.OOO ” 

0*01079 

” ^ 0.3999 

0.01013 




(1) This figure should probably be 0.0661 which correspoadfi to 
0.304 gm. MgCpO^ per liter sat, solutioa ia Water. 


MAGNESIUM OXALATE 

Solubility of Magnesium Oxalate in Aqueous Solutions 
OF Oxalic Acid and of Ammonium Salts. 

(BoDuiftky «aU idF7.) 

Results for Aqueous Solutions of: 

Oxalic Acid Aftanoaium Oxalate AaiflMiftiuw Chloride 


- Onb. i>«r 100 gpia. mu »qI. ^ Omi. {Mr 100 i 9 »* • 01 . ,, Om. ptr lOO hjmi, mil., itil. 



2 2 4 

Mg 


. Hg 

r t" 


15 

0.71 

0,04703 

IS 0.87 

0*01097 

15 

1,0 

mo itivf 

II 

2. 14 

0.0688s 

” 2.62 

0.03492 

H 

3.0 

11*02774 


3*57 

0.07757 

*' 4.36 

0.03557 

W 

5.0 

0.0 IJ 15 

100 

1.79 

0,0891 

100 2.18 

0 . O42S6 

H 

10.0 

O.IMIBS 

II 

4.64 

0.1234 

” 5*24 

0.1194 

« 

30.0 

0.0 iiftn 


7.15 

0.1340 

" 8.73 

0.3369 

100 

uo 

0 * 0 1467 

” 

8.57 

0.1446 

^ 10.47 

0.3381 

« 

4.0 

0'.CI44 1 

II 

14*29 

0.148s 

^ 13.09 

0.4845 

«* 

8,0 

miiSM 




17.45 

0.7595 

« 

iS.o 

O.fHOB 

The 

solid phase is Mg^Cj,0^.2H^0 In 

all cases. 
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MAGNESIUM 

® Solubility of Magnisium Oxalati at tn Aqueous Solutioms of: 

(Brltum and Jarratt, 1936 .) 


Oxalic Acid 


Sulfuric Acid 


COO 


Ch. Mola. par lU«r sat, sol. 




Solid 

Phaaa 


Ob. Hols, par 11 tar sat, aol. 


0.0 

0.02 

0.05 

0.10 

0.25 

0.50 


0.00230 

0.00997 

0.015s 

0.0217 

0.0322 

0.0513 




(Britton ana jrarratt. 


Qm, Hols, par IJ^t 


t. sol. 
3 


Solid 

Pnasa 





0.05 

0.0437 

MgC 0 . 2 H 0 

0. 125 

0,0877 

^ 4 ,, 8 

0,25 

0. 1498 

tj 

0.50 

U.2633 

" 

1.00 

0,4407 

M 

IN Aqueous Solutions 

: Versa at 

lB^ 


lose.) 



. Hols, par lUar sat. sol. Solid 


"‘"■j.u. 

^ Phase 

0,2384 

0.0126 


0.aBHi 

0.0164 


0.309 ^ 

0.018B 

II 

0 .3295 

o.oios 

11 

0.3249 

o.oiBs 

Na C 0 

0.30H 

0,0149 

II 

0.296 

0.0 U 7 

II 

0 . 2691 

n .006 2 

» 

0.240 

0.000 

" 


Cl 


0,00 0.00330 ^gCjp0^.2HgO 

0,01 0.00246 

0,03 0,00261 

0.04 0.00325 

0.06 0.003B0 

0.08 o.oo‘#J 9 

O.io 0.00529 

0.15 0.00794 

0.20 0.01031 

MAGNESIUM CHLORIDE <i. 

Fhee2IN0-poi)nts of kqvuovH Solutions or Macme'^ium (jilouide 

The temperatures were measured with tharmoeleineiits. 

t* i)f fmvlnK.. .. . . ■» U. so*. ift.SL O.Sd, 

Gms. MgCIa per 100 gms. H|U... H.79 11.7) ifi.li 24.71 28.0 

MAGNESIUM CHLORIDE MgC U. 

SOLUtm.lTY IN WATKIt. 

(van’t Hoff and Mayerboffer, 189S; Eafcl; Lowcnitaf*. Enulti ijuolcd from Landok and BSmstem, 191a.) 

lifm. MK<*j7i«Tfoo elms' 

Holutnm. Walff*. PUaiia. 

34.5 5.>.8 

.14 9 SIS 
151 S4S 
IS'f' SS-2 
36 2 s^'7 

40 36 5 -57.5 

60 37 o 6i.o “ 

80 39 8 66 ,0 “ 

100 42 J 7 ? o 

%'5 

96 4 


Gmu.MfltCljperTooOmi 

Snlld 

t* 

s . 

^udon. 

Water. 

Phase. 


“-I0 

II .1 

12.5 

Xc« 

0 

— 20 

16.0 

19-o 

.. 

lO 

-30 

19.4 

24.0 


20 

- 33 ' 

6 20.6 

26.0 

Ict-fMECla.isH/) 

22 

— 20 

26.7 

36-5 

MgCna.istlljO 

^5 


- 16.4 30.6 
-16.8 31.6 

-i 7'4 32-3 
-19 -4 33-3 

- 9-6 33-9 

- 3-4 34-4 


44.04 J.pi 
46.2 
47-6* 
49.9* 

SI-3* 
S»-3 




MxC 


Htifi 1 


Wna MU IS 
Ml0t 4 " 
Sff ( 33 .rdM I 

-f M«Clf.6H|C> 
MgriaSlMla’f 
MgrirOUgti 


alartJt 181 

186 


n6,7 46.3 
153 6 4f).i 

■s 

I 


[ M«ri,/>H90 + 
I MgCla. 4 Ha(J 
M«nr 4 lM> 

SS'^ I io O I 
5^1 I Mgcif^HsfO 


Unstable. 








magkesiom chloride 
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HAGHESIUM 


More recent determinations of the Solubility of Magnesium Chloride tn 
water are as follows: 


0 

p«r 

Solid 


n»a. HrfClppar 

Solid 


100 ISMS* sac. sol. 

Phas« 

c 

too ius* sac. sdi. 

Pha#« 

“15 

14.69 

Ice 

60 

37.90 


“30 

20.47 

" 

70 

38.8s 

« 

-30 

22 .19 

Mea,.iaH,0 

80 

39.80 

’* 

-15 

31.85 

MgC 1 ^. 8 H, 0 « 

90 

4 l. 00 

tl‘ 

-15 

33.86* 

MgCl-. 6 H -0 

100 

42.20 

H 

0 

34.61 


100 

42.40 

11 

•♦■10 

34.9 

II 

130 

48.5a 


20 

35*30 

II 

ISO 

51 .81 

II 

25 

35*36 

II 

170 

54.55 


30 

35.80 

H 

200 

56. Bo 


40 

36.50 

II 

220 

59.51 

" 

50 

37.20 

II 

300 

67-84 

** 


• Hetastable. 

The determinations below o® are by Prutton, those frt>m 0*10 100^ 

are by Kiipper, 1927, with which the results of Queisner, 1921, are xu 
very close agreement; those above 100*^ are by Achumow and Wassilijew, 
1932* 


Solubility of Magnesium Chloride in Aqueous Solutions op 
Hydrochloric Acid at 



(Kngel - 

r<»m| 4 . rrnd. 

*04, 4 .U. 


iUigram MoL. T>«*r 10 fe. Soluiion. 

Sp. (Ir.of 

UrawH f)rr IJirr ttf 

HCl. 

JMgClj. 


IK'I. 


0.0 

99 -SS 

1.362 

00 

474.* 

4*095 

95 S 

I -354 

»4 93 

454 -H 

9*5 

90.0 

1.344 

.14 63 

428 6 

17.0 

82.5 

X .300 

61.97 

393 'O 

20.5 

79.0 

1,297 

74-74 

37 ^^ - ^ 

28.5 

71.0 

i .281 

103.9 

33 ^'3 

42.0 

60.125 


IS 3 J 

a86.4 

58-75 

46.25 


214 2 

220.3 

76.0 

3 » 0 

. .. 

277 I 

152.0 




Hill, H(M (Ditte) 

S 


100 gms^ HaO dissolve 52.65 gms. MgCl« at 3.5% 55.36 gms. nt 25” HDti 5«.6Ci 
gms. at 50 . (Ban ttwl Mmciw. 1*1114 
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■^ni tiBiLiTY OF Basic Magnesium Chloride in Water at 25“. 

(Robinhon and Waggamaa, ujo^).) 

An excess of MgO was sliakcn with each of 20 MgCl, sohilions at 25” for six 
mOTths and the supernatant clear solutions and solid pha^s with adhering li(,uid. 
^alvzed The solutions were titratetl with 0.02 n HU for dissolved MgO 
Intent as Mk(OH),). The composition of the solid phase in each case was 
ascenained by plotting the analytical results on a triangular diagram. 


dii of 
Sat- Sol. 

1.0x9 
1.038 
1.056 
1.075 
I. XII 


Gms. p«r 100 Gms. 
5 at. Sol. 

Solid Phase. 

du of 
Sat. Sol. 

(irm. iKT too (inn. 
S;tt,Swl. 

Solifl Phane. 

MgClj. MgO. 
2.36 0.00008 
4.47 0.00028 
6.79 0.00048 
9.02 o.oooBo 
13.14 0.001x5 

Indefinite 
Solid Solution 

(1 

it 

I. X4t 

1 . t <)2 

I . 192 
X.245 

1.274 

I.32I 

MgCb. MgO. 

17-53 0.0024 
18.52 0.0025 
22.04 0.00245 
26.88 0,002$ 
29.80 0.0024 
34.22 0.0030 

2Mg().iic;i.sH,o 

<( 

it 

it 

a 

a 


Rquilibruim in thr Systrh Macjnrsiuh Chi,oride, Kagnesiuh 
O xiDi AND Water at 

imhJ 


Due to the formation of either cement or geln etiuiUbrium in reached 
very slowly. Continuous shaking for two monthn tn recRu red. U is also 
necessary to keep the solid phase reduced t«i a fine powder by repeatedly 
breaking up the lumps. In order to avoid equilibrium it is 

necessary to add a trace of finely ground m.ignesium cement which con¬ 
tains hydroxide and oxychloride. The Hgt> contained about CaO. h 
was prepared by heating magnesium carbonate (light 1 to MgO which 

has been heated to higher temperatures or “burnt*’ is very slow in at¬ 
taining equilibrium. Roth the filtered saturated ’dilutions .ind the 
solid phases were analysed. The identities of the latter were ascer¬ 
tained by extrapolation by the J^tnecke method, 

Qifi. KgClj, p«r BqIU CNc». H«Cl^ p«r mil 4 cw»». Hgfig n«r Saitd 
icx) g»8. »At. mu pn&s« 100 p»*« en*»« loo »«t. mi, 


2.12 

HglOIII, 

12 , 08 ' 

2.65 

M 


6.44 

If 

10.98 

8.61 

•I 

14*98 

10,52 

H 

17*'16 

10.89 

” ♦ Ul.U 

21*12 

10 . 62 * 

1 « 3.1 1 

24*21 

4 



Mgintii, 

26.59 1*3*11 

«» 

U.I4 '* 

1.4. n 

33*69 


14*77 


45.71 "♦HgCl..6H.O 

«« 

35.72 HgClg.dfi^O 


1.3.U “■MgCl^.lMgO.iilf^O. The authors consider that flobinson and 
Waggamans value for the triple point ♦ i.'l.u, ¥12.16*0% HgCl^, 

erroneous due "to their failure to recognise metasiable et|utlibfiuin. 

In a later paper, Bury md Davies, 1*13u give reHuit^i for the four 
component (reciprocal Salt pair) system Cd) ♦ at The 

authors discuss these results in their relation to the properties of 
magnesium oxychloride cements. 
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Equilibrium in Aqueous Solutions Containino Magnesium ("iiloiupi: 

AND Various Other Saits. 

Several exhaustive papers describing the hetereogenemis Bysleius encountered 
a the technical production of particular salts from oceanic salt deposits have 
ppeared in recent years. Among these should he mentioned th(»se of Janeckts 
917, 1918, Serowy, i 9 Qt 3 and Frowein and von Mtthlendahl, The experimenti 

f Serowy are a repetition with great care, and an extension of the fundamental 
^ork of Van’t Hoff, D’Ans and others. The compositions of the solutions saturated 
t regular intervals of temperature between and with all possibh* coinbin«'» 
ions of the solid phases, arc shown in tables and triangular diagrams. The rciidts 
re expressed in ion per cent of the constituents of the salts, Mg, K, IS a, (d and SC 
nd are also calculated to the molecular per cent and weigiit pt^r cent basii and 
y the aid of density determinations, which are also given, to grams per liter. The 
aper of Janecke gives an exhaustive treatment of etpulibria in hetereogenemw 
ystems. That of Frowein and von Mdhlendahl is conccrne<i partieularly with 
ouble ternary mixtures derived from Mg, Kg, Nag (NOgjg and (dg. 

100 gms. sat. solution of magnesium chloridi! in selenium oxychloride |8 e()<dgj 
ontain 4 - 9 f> gms. Mg Clg at *i 5 ^. * W»»*r, tteju. j 


Solubility of Mixtures of Magnesium (diLORiuK, Potassium ('hloridk 
AND OF Magnesium Potassium Chloride (Carnallite) in Water at 
Various Temperatures, 

(van't Hoff and Mmrhoffer, lyia.) 


t". 

Gms. per loo 
Gms.HjO. 

Solid Phaw. 

Kind id Pidnt tm Curve. 

- II.I 

MgCli. 

KCl. 

24.6 

Ice d-KCl 

Cryuhytlric uf K.( d 

- 33-6 

26 


“ 4-MgClj.xaH/) 

“ MgCh.ijIfiC) 

34-3 

22.7 

1.24 

“ -fKCl+MgCk.JtaHsO 

“ “ fICC 1 

- 21 

34.9 

2.03 CarnalliteFMgCk.uHjOhKCT 

Fornutiun Temp, td ('anmllite 

- 0 

35*5 

3.02 

d-KCl 

Ihiint on C'urvc 

25 

38.4 

4.76 


It (« 

5 P 

42 

6.17 

“ + “ 

“ “ (Uhli*. IVH.J 

61 .5 

42.6 

7.20 



154 -S 

65.5 

14.07 


4i *4 

167.5 

88.1 

17.26 


M. pt. of (!arnallitc 

25 

55-5 

0.83 

“ 4 -MgCl,. 6 H ,0 

Point on C'urvc 

50 

59.13 

0.50 



80 

65 

X .24 

« 4. 

It II 

115.7 

85.6 

1.66 

" + ** +MgCh. 4 WW> 

Trannitbn Point (Cafnallilt 

152-5 

105.7 

9*93 

“ +MgCl,.4H*G+K{‘l 

Uinicr Formation 'PerntL of 

176 

126.9 

16.97 MgCl*.4HtO-f MgC'la aHjO+KCI TniuHttbri Point 

186 

126.9 

26.1 

MgCla.aHtO+KCl 

Point on Curve 


Carnallite « MgKCh.GHaO. 


Cl 


Solubility of Mixtures of Magnesium Chloride and liTiiER Salts in 

Water at 25^ 

(LtJwenhera, *%4.) 


Mixture. 


Gms. Moli. i^er loo© Mok. H«(>. 


[gCl,.6H,0+MgS04.6H,0 

:ga.7H,0+MgS0..6H,0 

:gCl,.6H,0+MgCl,.KC1.6H,0 


104 Mg('Ii-f 14 MgSoT* 
7,1 “ +15 “ 

106 Cl,+ i K,+ ios Mg 


<im'> (icr Litrrol 

Ti. (‘l -f. 4,4 S<h " ' 

nj.J t'l f ij.< .S(». 
iti.y (*l f 0.4 K f 4,5,-,‘S<J, 


Results for all possible combinations of magncsiuin sulfate inti iHitassium 
ilonde and of magnesium chloride ami iKtuiHsium sullate are also given, 
too cc. anhydrous hydrazine dissolve 2 gms. MgCI,ai room temp. A lUsTulani 
)t. separates on standing. (Vivuh s.,.i 
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MAGNESIUM 

magnesiom chlohide 

Data for the System MgCl^ KCl + MgSO^ + 100“ are given 

by Campbell, Downes and Samis, I 93 't. 

Data for the System MgCl, + KCl + NaCl at temperatures above 100“ are 
given by Achoumow and Wassilijew, 193a. 

SotoBiLiTV or Macnisium CHLORin* in Aqiuoiis Solutions 
or Potassium Pirhanganat* at as®- 

(H*r& and Hl«&«nchal> iQm.) 

Cl«. Hola, par aat. aol* 

0.0 

O.IO 

♦0.16 0.52 


Solubility op Magnisium Chlo«i»» ik Aytf»oos Solutions 
OK Haohksiwm Nitrate and Vice Versa. 

(01tv«ria and >tiillare 


d.of Otna. |Nir lOQ gna. Bnltd 
sat. aat«^l. Kfiaaa 

aol. ^ HgClj, ME(NOjj)^' 

Results at is® 


fS.or 

Out. ptr IDO 

Solid 

aatv 

.^^1. _ _ 

Knai« 

min 





Results 

at as® (coa.) 

}, 384 

13.7 

27.1 

Hg6 

1.376 

8.72 

12.7 


1.382 

4*60 

36.8 

M 

1.187 

0.0 

41.9 

H 


Refiults 

at so® 



1*336 

35.0 

1*352 

33.5 

1.371 

29.9 

1.386 

27.7 

1.397 

26.1 

1.379 

a? 

0 

0 

1.373 

15.0 

1,372 

9*59 

1.373 

5*04 

1.377 

0.0 


i« 33 B 35*5 
1.353 33.1 

1.372 30.7 
1.386 28.6 
1.412 24*9 
1.392 18.3 


0.0 

M«a, 

. 6 H ,0 

4.29 

M 


S .24 

« 


13*2 

H 


14.9 

fi 

♦ Mgb 

19.5 

Hg 6 


24.2 

H 


29.9 

« 


34.4 



40.s 

W 



0.0 MgCI .6H^ 
4.06 *• 

8.25 " 

11.5 ” 

17.8 " Hg6 

22.7 %6 


1 . 34 S 

17.0 

1.172 

11.1 

1 .424 

26.4 

1.452 

21.0 

1.462 

31 .6 

1.441 

18,2 

1.425 

IJ.O 

l, 4 l 9 tTl 

9*75 


6.16 

1.415 

3*12 

I.4IS 

0.0 


0,0 HgCl .6H 0 

6.5 

15.5 

24 *4 

36.1 - ^ Mg6 

25.6 H|6 

32.7 

15.9 

19.1 

4 2*4 ** 

46.0 '* 


Results a! 25® 


Mg6 = 

The authors give siwilar reswlts for the Reci|:*rocAl Salt Fair MgCl^ ♦ 
NaNOj HgO at is®, 2S® SO®. 
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magnesium chloride 
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Solobility of Maghbsium Cmlorio* iw Aqobous Solotioms 
OF Magnesium Nitrat* and Vice Versa. 

(Slevercs and Kuller» 1931 .) 


d.of 

aau 


0 « 8 . per 100 

g|R 8 


aac. aol. 
yv- 


sol. Mg(N 0 J 


Solid 

Phase 


d.of 

aac. 

sol. 


Qia. oar 100 
gRS. sac. aol. 


I Mgfioj 




Solid 

Phase 


Results at 75® 


Results at no® 


1.360 

1.380 

1.390 


1.57S 


1.679 


1.461 

1.528 

1.581 


39.1 

34.6 

33*4 
28. 5 
24.3 
25.8 
23.0 

17.1 
13-1 

11.6 

4.9 

3.9 

1.8 
0.0 
0.0 

9.9 
9.0 

6.5 

7.0 

0.0 


0.0 

7.3 

9.4 

17.6 

28.2 

30.2 

37.5 

46.2 
54.0 

56.1 

63.1 

65.3 

67.8 

68.8 

50.6 

43.2 

48.0 

53.3 

57.7 

63.4 


MgC 1 .. 6 H 0 


MgCl 2 . 4 H ^0 

Mg(NOJ.aliO' 

,virj . ^ » 


Mg(N 0 j,),. 6 H ,0 


1.40 44.3 0.0 

— 43-95 3*65 

— 38.3 29.1 

— 23.1 41.7 

— 23.4 45-2 

— 33.3 46.0 

— 23.2 47-4 

.60 30.1 SO.B 

— 19.3 51-8 

Mg(N0 ) .2H*0 1.58 17.5 54.0 

16.3 56.9 

16.6 57.8 

16.0 57.8 

15.9 58.7 

14.9 58.5 
14.2 59.3 
15.0 61.0 

9.95 6 s *0 
0.0 73.5 


Mga..6HgO 

« I MgCl.. 4 H.O 
MgClj,. 4 Hj ^0 


♦ MgCl^.aH^O 

HgCl^.aH.O 


Cl 


MgtNO,!,.aH/) 

Mg(N 0 ,l,. 3 W ,(5 


The authors give similar results (or the Reciprocal Salt Pair 


,MgCl^ + NaNO, ♦ HjO at 7 S° 


EQuitiBRnm IN THs System Haonssiom Cmlosiue 
Magnesium Sulfate and Water at loo®. 

(Can^bell. DoMnea and teiia. l@ 3 <(.) 


Ctas. per 100 

ipa. sat. aol. 

. Solid 


HgSS^ ^ 

Phase 

42.40 

0.00 

MgC 1 .. 6 H ^0 

41.20 

1.08 

MgW, 

41.50 

1.23 

M 

40.25 

0.87 

M 

40.60 

0.60 

M 

33.16 

0.37 

W 

29.0 

0.99 

« 

37.6 

2.12 

M 


1 . per too 

0 na. aat<. 

sol. Ilolld 


"“**n Phist 

36.9 

3.81 

Mg'?)* 

37.35 

31.0 

3 .B 2 

3.30 

" * Mg!«l 

20.85 

9-05 


19.85 

8.65 

W 

13.50 

16 . 30 

W 

8.42 

21.30 

»» 

2.83 

29.50 

M 

0.0 

33 . 50 - 




These authors also give data (or the systems MgCl^ ♦ Hf»¥) * KCI ♦ 

K SO at 100“. 

Data for the System MgCl ♦ MgSO e NaCl *• Ha^SO at ti®, 5*, t5*l*» 
17.9®» 20.6®g 35®, 27%31®» 3S-5®» 49®» SS®» S7®» 59®» 6 l®, 64 ®, 71® 
and 83® are given by Kttpper, 1937. 
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Equilibrium in the System Magnesium Chloride, Magnesium Sulfate 

AND Water. 


Results of Kournalvow and Zemcuznyj, 1919, i9‘>.4 ; 
At 0 ^ At 25 ®. 


Mols. per JOOO mols, 

IlsO. 


Mols. per lOOU mols. 

11,0. 


MgCl^. 

MgSO,. 

Solid Pliase. 

U{CI,. 

MgSO*. 

Solid Phase. 

99*8 

0.0 

MgCis.eUsO 

104.9 

0.0 

MgClj.eHjO 

97-7 

3.4 

))+MgSO,.-II ,0 

100. i 

9.3 

» +->Il!SO,.llR,( 

84.0 

3.3 

MgS 04 . 7 Hi 0 

91.6 

9.0 

MgSOt.CHiO 

78. ‘X 

3.3 


80.1 

9 -*^* 

« 4 »MgS 04 . 7 H,( 

71.8 

3.5 

» 

68.3 

10.7 

MgSO*. 7 HsO 

64.1 

4.2 


60.4 

12.0 

» 

42.-8 

8.1 

» 

39.3 

19.0 

)) 

xS.i 

16.8 

» 

20.4 

3 i .4 

»> 

9-2 

27.6 

» 

17.2 

34.6 


0.0 

38.9 

)> 

8.0 

45.0 

» 



Resuhs of Takegaini, 1921, 

at 25 ‘*. 


Gius. per 

too gms. 


Gms. pet 

• 100 gms. 


8(11. 

sol. 


sat. 

sol. 


MgCl,. 

"’TJgsoT. 

Solid Pl»iS(‘. 

MfCl,. 


Solid Phase. 

35.86 

0.0 

MgCl,. 611^0 

28,72 

4.1.1 

MgS 04 .f)Hj 0 

34.80 

1.45 

)} 

28. •>. 1 

4 . 3 > 

>* 

33 .8q 

2.99 

» 

27.84 

4 ■ 219 


34.03 

2.96 

)) 4 -MgS 04 .UI ,0 

26.36 

4 • 9 " 


33.56 

2.81 

MgS 0 *. 4 H ,0 

26.06 

.5 . o>. 

» fMgS 0 ,. 7 Tlj( 

33.09 

2.82 

» 

23.53 

5.44 

MgSOv.71150 

32.97 

2.91 

MgS 04 . 5 na 0 

16.22 

10.14 

n 

32.48 

‘ 3.04 

» 

>4.77 

11.08 

» 

30.79 

3.87 

)> 

14.05 

10.68 

>1 

32.36 

3.85 

MgS-04.611^0 

10. 5 i 

14.02 

0 

32.14 

3.77 

)) 

9 - 4 ^ 

14 • 89 

)> 

31 .39 

3.75 

» 

5 .Si 

11). 63 

» 

30.91 

3.76 

)) 

1.62 

24.43 

» 

3 o.o 8 

3.80 

)) 

0.0 

•if). 68 

» 


In both cases constant agitation was employed and all necessary precautions for 
accuracy were observed. 


Solubility of Mixtures of Ammonium Chloride and Magnesium Chloride 
IN Water. (HHu and Marcus, *911.) 


t*. 


Gms. per xoo Gms. Sat. Soh 


MgCl,. 
3-5 21.41 
25 20.9s 

SO 20.84 


Solid Phase. 


NH4a. 

S.93 NH^Cl+MgCIj-eHtO 
8.78 
12.46 


f. 


Gms. per 100 Gms. Sat. Sol. 


MrCIj. 

35 34-43 
25 3S 41 
SO 36.92 


NH,a. 


Solid Phase. 


0.09 
c.is 
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SotoBiLiTY or Maonisiom Cblohib* ih Aqobohs Solutioks 
OF .\mmoniitm Chloride ahd Vice Versa. 

(Wosk.r&aa«nftkI. 1954.) 


Oms. per 100 


Solid 

P]aa«« 


Oha. p«r 100 y. »9.t, »al . 


Results at as® 


Results at 6 o° (con.) 


iioiiu 


3 S .7 

35*55 

28.05 

25.71 

23.88 

21.08 

12.36 

7.50 

0.0 


0.0 

0.08 

1.31 

3.0 

4.88 

8.69 

15.75 


MgCl.-GH^O 
" ^ 1.1.6 
1.1.6 


20.7 

18.5 

15.5 

8.4 

0.0 


NH4C1 


4. NH^Cl 


14.3 

15.^ 

18.6 

26.0 

35.6 


1.1.6 ^ nh/:i 

NH^Cl 


Results at 115^ 


Results at 60*^ 


37.9 

38.2 

35.9 

31.7 

27.8 

22.1 


20.45 




28.26 

If 

fl 5 *o 

0.0 



44*8 

0, 17 

60*" 


41.9 

0.54 



35.6 

n .29 

0.0 

MgCl-.6H.O 

26.7 

12.4 

0.15 

" ♦ 1.1.6 

21.2 

22,3 

0.49 

1.1.6 

19.0 

24.1 

1.2 


9.5 

34*2 

3.6 


4.2 

40.7 

11.8 

rt 

0.0 

46.5 


HgCl^.6K/) 


♦ 1.1.6 
1,1.6 


HH^CX 


NH^Cl 


1.1.6 = MgCl2.NH^Cl.6H^0. 

The author also made a long series of determinations t>y the freexing- 
point method (observing the temperature of the appearance of first 
crvstal) and from these results obtained the values for the KKilhermn 
at -10“, -30®, -35®. M ** invariant points of the system 

at other temperatures. 

Equilibrium in the System Magnesium CiiLOim>E, Hoiium Ciuoiunr, 
AND Water at (i« and at ^ 




( Kournakov «ml 

Z<nn«uy.nyj, 




Results at 0 ”. 


HesuUs 

it 

Molii. 


MoIm. 


ner 1000 mol«. H.O 


p»’r 1000 mol*. II, 0 


.--—mmifc--.-' 

» — 


. . . 


Mg 01 ,. 

aVa, 01,. 

Solid Phftst'. 



liidtd l*h««** 

99-8 

0.0 

MgCta.tHIsO 

lol-O 

0.0 


98.0 

1,7 

0 -t™ IN a Gl 

102 .5 

2. IS 

» t nh(;i 

75.0 

3.2 

NaCl 

95 . 0 

3.0 

NaCl 

49-1 

12.8 


79.2 

4.1 

W 

38.0 

20.0 

» 

68.5 

9.0 

,1 

18.95 

37.0 


48.4 

i 4 .'> 

tf 

0.0 

54.9 


40.6 

19. s 

l» 




26.7 

19. « 

rt 




16.0 

4 a.o 

SI 

Data for the Systems: 

o.o 

SS.S 

** 


MgCU 4 * 

Naa + Na,S 0 . at 

0* and at 50** 




MgCl 
are given 


. + NaCl ♦ Na* 9 t)* ♦ NaNO ♦ Mg (NO, I, at $0® 
By Leinbach and Pfeiffenoerger, ibap, lojo- 
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Equilibrium in the System Magnesium Chloride, Sodium Chloride 
AND Water at Different Temperatures. (Keitel, 1923.) 


Gras, per 100 gras. sal. .sol. Gras, per i»0 gras. sal. sol. 


f. 

MgGl,. 

NaCl. 

Solid Plia.se. 

t". 

MgGU. 

NaCl. 

Solid Phase. 

1 . 5 .. 

35.10 

0.0 

MgGl,. 6 H ,0 

55 ... 

8.29 

18.34 

NaCl 

i 5 .. 

2 . 3.84 

3.68 

NaCl 

. 55 ... 

7.37 

19.30 

» 

j 5 .. 

i 5 . 8 o 

10.07 

» 

55 ... 

0.0 

27.01 

» 

i 5 .. 

7.60 

18.95 

)) 

83 ... 

39.81 

0.0 

MgGI,.6HjO 

25 .. 

35.60 

0.0 

MgClj.6HiO 

83 ... 

38.80 

0.40 

»H-NaCl 

25 .. 

35.00 

0.97 

»-hNaCl 

83 ... 

34.89 

0.74 

NaCl 

2 . 5 .. 

30.87 

1.39 

NaCl 

83 ... 

3 o. 8 () 

2.28 

» 

25 .. 

24.28 

4.01 

)) 

83 ... 

2 . ‘ 2.5 I 

7-65 


2 . 5 .. 

9.68 

16.38 

w 

83 ... 

15 .37 

12.91 

» 

25 . . 

8.01 

17.74 

» 

83 ... 

7.83 

20.81 

» 

55 .. 

37.55 

0.0 

MgCU. 6 H ,0 

83 ... 

0.0 

27.60 

» 

55 .. 

37.51 

0.28 

»-+“Na Cl 

io 5 .. 

43.47 

0.0 

MgCla.GH.O 

55.. 

34.49 

0-97 

NaCl 

io 5 .. 

42.93 

0.09 

» 4 -NaCl 

55 ,. 

3 o. 8 o 

1.65 

» 

109.. 

31 .01 

2. () I 

NaCl 

55 .. 

2 . 5.05 

4 . 3*2 

» 

io 5 .. 

24.68 

7.2.2 

» 

55 .. 

23.59 

5.01 

)) 

io 5 .. 

0.0 

28.35 

1) 

55 .. 

16. t8 

10.74 

)) 






A solution of Bischofite (Mg Clj.G H2 0 ) served as the starting solution. The 
solutions were stirred constantly for not less than two hours. 

The following determinations at 25 ® are given by Takcgami, 1921. 


Gins. i»oi* 100 gms. sat. sol. 


Mg 1 : 1 ,. 

NaCl. 

Solid Phn.se. 

35.86 

0.0 

MgCls.GIIaO 

35.73 

0.21 

» 

35.68 

0.48 

»H~NaCl 

31.65 

1.12 

NaCl 

24.40 

4.TI 

» 

18.79 

oc 

0 

» 

9.15 

16.62 

» 

6.24 

* 9*77 

» 

0.5 

26.49 

» 


Equilibrium in the System Magnesium Chloride, Magnesium Sulfate, 
Sodium Chloride, Sodium Sulfate and Water at 105 ®. (Mayeda, 1020.) 


Mols. per 1000 moU. 


MgCl^. 

MgSO,. 

Na,Cl,. 

Na,SO... 

i33.o 


0.22,5 


139.5 


trace 


i38.5 

1.5 

- 


123.1 

•2.0*2 

- 

_ 


76.69 



- 

64.3i 


13.07 

- 

41.84 

.. 

32. *22 


49.88 


11.0 .5 

- 

.... 


5-1-99 

- 


57-99 

8 .o 54 

4.63*2 

- 

52.78 

7.382 

33.64 


*27.02 

10. 12 

55.40 

- 

9-978 

11.3 *2 


Solid FhoNe. 

NaCI 

MgCl,.NaC1.6H,0 
Mg Cl,. 6 Hj 0 -H Mg SO*. Hi 0 
MgSOt.HiO 

»-f-v.Na,SO*.v.MgSO,.5H,0 

SNajSOt.MgSOtH- » 

a “f" NaiSOt 

NajSOt 

» H-NaCl 

» -h » -t-SNajSOi.MgSOt 

NaCl + 3Na,SO*.MgSO*-h2Na,SOi.2MgSO*.5HiO 
NaCl aNa,S0*.2MgS0*.5H,0 + MgSO*. H,0 
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Equilibrium in the System Magnesium Chloiudk, Maoneshim Sulfate^ 
Sodium Chloride, Sodium Sulfate and Water at 0^^ and at 
( KournakolT im<l Zomcuzn^yj, UHO, U‘:J4 » 


t“. 
o.. 
o.. 
0 . , 
o.. 
0 . . 
o.. 
o.. 
25.. 
25.. 
25.. 
25.. 
25.. 
25.. 
25. . 
25. . 
25. . 
25.. 

25. . 

25. . 
25. . 
25. . 
25.. 
25.. 
25. . 
25.. 
25.. 
25. . 

25. , 

25.. 
25.. 
25.. 
25. . 
25.. 
25.. 
25.. 
25. . 
25.. 
25. . 
25.. 
25. . 
25. . 
25.. 
25.. 
25.. 

25. . 
25.. 

25. . 
25. . 
25. , 
25.. 


Mols. per lOOO luols HgO. 


MgCI,. 

MgSO^. 

Nn.jCla. 

Na,SOt. 


96.') 

3.9 

I.I 

0.0 


85.7 

2.9 

I.O 

0,0 


48.2 

6.0 

1 I.O 

0.0 

M .. 

25.2 

12.0 

25.3 

O.(’) 

MgSl >».7ll!»• tNii ,( 

23.7 

1 3.3 

19.2 

0.0 

Mf;S( V, .7II», Nii„S(),. I (.11 ...I > 

ii.o 

23.8 

9-7 

0.0 

1.1 *» 

0.0 

38.5 

0.0 

6.5 

11 li 

100.0 j(lOJ.8«) 

9 . 5 (:j. 7 Hi 

2.5 lO.‘i8i 

0.0 

MkCI. liHjO.MsSO, (Uiad .NiiCI 

- ( 103.9 

0.0 

0.0 

0.0 

.. .Niliil 

- (102.1) 

(BA) 

0.0 

0.0 


- ( 77 . 0 ) 

- (9.r»:ii 

0.0 

0.0 


77.7 ( 78 .B) 

9 . 8 if. 7 «' 

2.3 13.391 

0.0 

n 4. 11 

- ( 71 . 79 ) 

- ( 18 . 0 ) 

(I.T.OHi 

0.0 

.» *114*.. 

3 o *2 

15.1 

22.0 

0.0 

MmSO, . .1 , 11 

53.6 

i 3.8 

8.8 

0.0 


44-2 

17.0 

12.4 

0.0 

*1 

37.4 

16. i 

16.4 

0.0 

•1 11 

35.6 

16.2 

17.1 

0.0 

>1 .1 

24-2 

i 5.3 

26,(> 

0.0 

I, I . 4 ‘ *J 

17-6 

15.0 

3 1.9 

0,0 

1. .1 

i 3 .i 

I (>.o 

36.1 

0.0 

i» n 

4.1 

i 6 .<) 

43.6 

0.0 

•1 11 

3 o .2 

14.3 

21.0 

0.0 

»» »MgS(bC 7 ll,c> 7 , 

21.9 

22.2 

19.8 

0.0 

>1 It 

4.5 

38.6 

18,1 

0.0 

1* 11 

3.8 

39.8 

* 9*7 

0.0 

>1 t* 

0.0 

45.1 

14.2 

8.9 


0.0 

44.2 

8.2 

18.3 

1 * >1 

0.0 

45.3 (-n. 99 ) 

0.0 

2H.I 171 . 97 t 

*1 »» 

0.0 

16.0 

46.9 

2.0 3 

" ♦ NuCl ♦’NU'iSn^ 

O.o 

15.908.89 4 ().H(«. 7 'il 

2 , 5 < 1 .’J?«* 

H tt »« 

0.0 

15 .() 

39-7 

9*7 

M H 

0.0 

17.2(11.!.V) 

3 o .4 ( 33 .« 9 t 

16.6 03.071 

»» it H 

0.0 

- III.Ill 


[M.o! 

»• tl n I«t 4 ' 

0.0 

- [ 30 . 8 ) 

(lO.'iJ 

[ 37.31 

•• *• n 

0.0 

17,7 

28.5 

iH .6 


0.0 

18.I 

2.5.4 

20. 1 


0.0 

19.3 

22.6 

24.3 

•• »» 

0.0 

20.2 

20,8 

25.6 

•» %i 

0.0 

2 , 5.0 

n.H 

31.3 


0.0 

36 . 2 (: 17 .W) 

0.0 

35 . 8 ( 34 . 30 } 


0.0 

17.2 

3 o. I 

16.6 


0.0 

16.0 

46.8 

2.2 

»» ♦' u 

0.0 

0.0 

3 1.4 riO.O) 

26 . 9 *'i 7 .s} 


0.0 

5.7 

3 o .2 

23.1 

„ M. 

0.0 

12,1 

3 o. I 

19.8 

i» 

0.0 

0.0 

5 o.<) 09 .mi 

12.4 07 Ui 

NuCI . 

0.0 

8.1 

48 h 

7.0 


0.0 

4-7 

35.8 

21 .0 


0.0 

11.8 

4 i/n 

11.0 



Cl 


1.1.4 astrakanite, MgSO.^,Na.^S(J44 1 ’Ih* reiiilii In |iiiiriithr§i!t arr by 

Blasdale, 1920. ' 

Data for the systems composed of Magflesium md Sodium Chlcirlfte-i. 


Nitrates and Sulfates at 0®, xo®, and <0^ are Bivea fov 
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Mg MAGNESIUM 

MAONESIDU CHLORIDE 


Eq«ilibrihm in thk Systim Magnksiuh Chloride, Rubidium 
Chloride, Potassium Chloride and Water at 25“- 
(D'Ans and nuach, igs 7 .) 


Cl 


(ta. Mola, 

. par ICXK) 

8OC. HpO 

Mola. Rd per 

100 nola. Rb 


2 ? 


^ aat. aol. 

Solid Phi 

lon.o 

trace 

0.0 

— 

— 

49.2 

24*3 

0.0 

— 

— 

( 31 « 0 ) 

(38.0) 

1*3 

100 

— 

32.2 

36.7 

0.0 


— 

(72.0) 

0.0 

< 5.51 

0.0 

— 

57.3 

6.2 

7.9 

44.0 


50. a 

12.9 

10.2 

55.7 

— 

44.3 

29.7 

7.2 

81.s 

— 

41.5 

33«3 

5-7 

8 s.o 

— 

68.7 

0.4 

7.0 

4.8 

0.0 

72.3 

0.6 

5.9 

9.7 

17.2 

46.5 

19.7 

8.8 

69.2 

86.0 

34.0 

32.8 

8.5 

79.3 

54.1 

ilS*o 

27.4 

3.5 

89.0 

95.4 

50.3 

18.0 

9.4 

65.7 

83.4 

48.7 

18.2 

6.8 

72.3 

86.5 

46.6 

19*0 

6.3 

75.1 

90.2 

49*3 

21.9 

4.0 

86.3 

91.6 

1.1.^ 

; - Mgci, 

g.RbC 1 . 6 H 

gO (Rubidium Cam a] 


Solid 


Mgci^.eiigO 


1.1.6 


1.1.6 

t 


RbCl 


KCl -► KCl.MgC1..6H.O 
(K, Rb (K, Rb )CURgCi:61L0 


(K,Rb)Cl 

|K,Rb)Cl.MgC1.6H 0 

» * 

tK,Rb»Cl 

(K,Rb)Cl.M(!Clg.6H^O 


MAONESIOM CHLORIDE Methyl and Ethyl Alcoholates. 

Solubility or Magnesium Chloride Methyl Alcoiiolate in Methyl Alcohol. 

(Lloyd. BroMn, Olynvqm* Bonntl ana Jon« 8 » 19 ? 0 .) 


► 0 

Oha. MgClp par 

Solid 

t 

100 @«a. nJjOH 

Phaaa 

0 

15.5 

MgC 1 .. 6 CH- 0 H 

10 

15.7 

II ^ 

20 

16.0 

II 

30 

16.7 




(tea. M«Cly, par 

Solid 


100 ch^oh 

Phase 

40 

17.8 

MgCl^.6CH30H 

50 

19.0 

” 

60 

20 .U 

" 


Solubility or Magnesium Chloride Ethyl Alcoholate in Ethyl Alcohol. 

(Lloyd, Brown. Qlynwyn, Bormal and Jonta, 19m•) 



Qma. Mgpljp per 

Solid 

c 

100 pia. CjpjHjOH 

Phase 

0 

3.61 

MgC1..6Cj,H_0H 

10 

4.34 

II ‘ 

20 

5.60 

'* 

30 

7.40 


40 

10.00 

H 



Oka. M«Clj» per 

Solid 

V 

100 CgH^OH 

Phase 

SO 

12.80 

MgCl,. 6 C^H, 0 ll 

60 

15.89 

65 

17.20 

It 

70 

18.63 

If 
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Fusion-point data are given lor mixtures of: 

MgCL> MgSO (Janecke, 1912.) MgCl^PbCl^HMenge, J9n.» 

MnClg (Sandonnini, 1912. .1914.) " ” 

« ♦ NaCl (Scholich, 1920; Menge, 1911.) ’* (Sandonnini, 

” + KCl (Scholich, 1920.) I9i3» 

»• ^ NaCl •' '• " + TlCl (Korreng, iqih.I 

” ♦ ^nCl^ (Menge, igji.J 


MAGNESIUM CHLORATE Mg(ClC)a):j.6il2(). 

Solubility in Water. 

(Meusscr — Bcr. 35 i *4*6, *03.) 


s®. 

Gm^i. Mdls. 

Mg(aOa)2 Mg(aQ«)a ^Ud 

t®. 

Gens. 

Mg(C 10 ,)t 

Mdti. 

Mgcaoi^ 

SM. 

perxooGma. per xoo Phase. 

Sdiution. Mob. H| 0 . 

51.64 10.05 Mg(aO,)t.<SHtO 


per xooGm*. 

per 100 
Jdob.HaO. 

16.60 

PhAM. 

-18 

42 

Solution. 

63.82 

Mg(ao»)Mfr,o 

0 

53.27 10.73 

65-5 

69.12 

30 .08 

** 

18 

56.50 12.23 

39-5 

6$ 37 

17.76 

M«CC 10 ,) 3 . 3 lltO 

39 

60.23 14.25 

61.0 

69.46 

21 .40 

*» 

3 S 

63.65 16.48 

68 

70.69 

32 .69 

M 


93 

(73-71) 

(26.38) 



Sp. Gr. of saturated sol. at 4 * 18® 1.564. 
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MAGNESIUM Per CHLORATE Mg(Cl() 0 i.<)HaO 


Solubility of Hydbatep Magnesium PFiu:iii,onA't i; in VVatkb 
and op Anhydrous Magnesium Perchlohatp: in Otiikii Solvents at ^ 5**. 

(WUlfti'd mut Hmith, tditi. | 



// of 

d of 

Gran. 

Mf(t:iou, 


d of 

Mgit.HL-, 


per 100 fmH. 

f/ of 

pinr »w> goh 

SolVtMU. 

aolvciil. 

«at. aal. 

»at. 80 I. 

Holircnl Mil V tip! 

Mat sot 

sal n*4 

Water. 

- 

I. 47^0 

49-9® 

fjto IlutJ 1 alcohol, 0 . 7 t|H 1 

1 . 0 (kH| 

( 1.27 

Methyl alcohol... 

0.78705 

I . io 5 y 

34 . >4 

ActHoiic .,,. , 0,‘”864 

1 . 079 H 

lii.iiri 

Ethyl alcohol.... 

0.78515 

0.9518 

19.33 

Elhjrl arrialiv <>,H 94 >7 

1 . My 

41.49 

n Propyl alcohol, 
n Butyl alcohol.. 

0-7989 

0,8059 

1 . 1926 
1.1399 

42.33 
39.16 

Ethyl cstUcr* 0 . 7 oH| 

n,yt 0 t 

0 , 


MAOXESIUM Hexa Antipyrine Per CHLORATE CHg(COCjgH,,N^t^]tClO^),. 

100 gms. sat. soluiioQ of Magnesium Hexa Antipyrine Perchlorate in 
Water contain 7.69 gnu- CMg( 00 C,.H,,N,l^ 3 (a 0 ^ I, at 30 «. (Wilke, 
DOrfiirt and Schliephake, 1929.! 


UAaNXBIUM CHROMATE MgCr0f7H,O. 

100 grams HjO dissolve 73.3 grams MgCrO. at i 8 *, or 100 graini solution con¬ 
tain 42.0 grams. Sp. Gr. - 1422 . (Mjltu.»iKlfuftk, .*«,) 

MAONE8IXTM FOTA8SIHM CHROMATE Mg(:r 0 ,.K,Cr 0 ..aH, 0 . 

too grams H ,0 dissolve 28.2 grams at 20®, anti 34.3 grams at 60®, 
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UAGNESIUM FLUORIDE MgFj, 

SoLiiBiLiTT OP Magnesium Fluoride in Water. 


18 

0.076 

(conductivity method) 

(Kohl ransch, 1905.) 

27 

0.084 

M !♦ 

( •' 1908- ) 

25 

0.130 

(analytical method) 

(Carter, 1928,) 


SoLOBiLiii OP Hacnesiuh Fluoride in Aoueous Solutions 
OP Hydrochloric Acid. 

(TananMW and Tctiralachwiii, igrie.) 


Normality of 

On. Hols. Hg^ 

pH or 

Aq. HCl 

dlaaolvad par 11 tar 

«at. aol. 

0.01 

0.0036 

1.94 

0. 10 

0.0086 

1.15 

1.00 

0.0428 

0.25 


F. pt data for MgFj, NaF are given by Grube, 1927 and Jaisle, 1926. 


MAGNESIUM Hexa Antlpyrine Boro FLUORIDE I^g (BF^ 

loocc sat. solution of Magnesium Hexa antipyrine Boro fluoride in 
Water contain 6.6 gnis, fBF^ ij, at 30°. (Wilke» 

DOrfurt and Mu reck, 1929. ) 


Solubility of Magnbstum Silico Fluoride in Water. 




(jatlov and Plnaaysdajl. 

lose.) 


ftes 

. HgSir^ per 

Solid 

.0 

Qms. HgSir^ per 

Solid 

^ 100 

(gas. sat. sol. 

Phaaa 

t 

100 PNS. sat. sol. 

Phasa 

“0.9 

5*0 

Ice 

20 

( 1.2399•23.00(l) 

MgSiF,. 

“2.2 

10.0 

II 

40 

25.86 


- 3 .B 

15.0 


50 

28.54 

II 

“6.0 

19 .5 

'• 'P MgSiF.. 6 H -0 

57 

28.66 

It 

0 

20 .8$ 

MgSiF^.6H,6 

60 

30.74 

” 

•♦'20 

23-$3 

h” 





(i) Worthington and Haring, 1931. The figure in parentheses is 
density of sat. solution. 
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Solubility or MAeHtsioM Silico Flooribi ik Aqoboos 
Solutions of Silicoplooric Acid at ao®- 

(Jatlov and Plnaevaitaja* 1930.) 


Gtaa. per 100 aau sol. Solid 

' HgSlFg MgSlFg ' Phase 

0.0 23.53 MgASjF^.6H^0 

0.97 23.07 

1,96 21.84 

7.53 16.68 


naa. par 100 


aol- Solid 

' H,S1F^ 

MgSlfp 

Phaaa 

15.28 

8.68 

MgSiF,. 6 H ,0 

28.82 

2.94 

w ft 

3B.30 

1.68 


n6.18 

0.20 

n 


MAGNESIUM Ortho GERMANATE OeC 

Solubility in Water and in Aqueous Solutions at i^iVK { MulUu*, leas 

Urns. Mil 00 

Solvent. per Hhi rr ant ant 

Water... o.ooiti 

3 vols, lUO-f-'^voIs. Nn4()II. o.iun 

Aq. ...... o.oi3 


MAGNESIUM IODIDE MgIs.SHtO. 

Sor.UBILITY IN Water. (Mowchutkln, 1907.) 

The salt was prepared by the action of water upon magnesium iodide diethemte 
by which the <K‘trahydrate and not the hexahvtlrate is fornmh The 
crystals of this hydrate melt at 43-b®- The solubility deiefniinations were made 
l)y the synthetic method. 



(iim. i>rr too (Jtn«. Sat. Solution. 

___A_ 



Mgl,.6H.O 

« Mgl,. 


0 

76 

54.7 

MrIj.SHjO 

18 


59.7 Crf-1.909) 

CMYllutitt 

20 

81 

58-3 

It 

40 

88 

63 -4 

II 

43.Str.pt. qo.8 

654 

+MgIt. 6 H ,0 

43 

89.8 

64.7 

MgIs.6HiO 

80 

90.3 

6S 

<< 

120 

90. C) 

6$ 4 

<1 

160 

91.7 

66 

u 

200 

93-4 

67.2 

H 

2x5 

94-3 

67.9 

U 


I 


100 gms. sat. solution of Magnesium Iodide in Liquid Ammonia contain 
0.156 gm. Mgl^ at 0°. (Linhard and Stephan^ 1931» I9:i4.i 
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magnesium iodide ETHERATES, ALCOHOLATES, ACIDATES, etc. 

Solubilities Respectively in Ether, Alcohol and Acid Solvents at 
Various Temperatures. 

Boris N. Menschutkin. Monograph in the Russian Language entitled “On Etherates and Other Molec¬ 
ular Combinations of Magnesium Bromide and Iodide,” St. Petersburg, 1907, pp. 267 ■+■ XLVIII. 
Also published in “Memoirs of the St. Petersburg Polytechnic Institute,” vols. 1-7, 1904-07 and in 
condensed form in vols. 49-67 of the Zeit. anorg. Chem., 1906-09. 


Preparation of Material. The dietherate of magnesium iodide, Mgl2.2C4HioO, 
was prepared by the very gradual addition of iodine to a mixture of magnesium 
and dry ether. The reaction is not so violent as that which takes place during 
the preparation of the magnesium bromide dietherate (see p. 936 )* Two liquid 
layers are present at the end of the reaction and by slight cooling beautiful white 
needle-like crystals separate from the lower one. The growth of these crystals 
is also accompanied, as in the case of the magnesium bromide compound, by an 
evolution of ether droplets. Magnesium iodide dietherate is very hygroscopic, 
it is less stable than magnesium bromide dietherate, and becomes yellowish even 
after several hours, and brown after a day, owing probably to separation of 
I iodine. As in the case of the magnesium bromide compound it reacts with very 
many organic compounds as alcohols, acids, ketones, etc., with liberation of ether 
and formation of addition products. These latter constitute the material used 
for the following solubility studies. 


Method of Determination of Solubility. The synthetic (sealed tube) 
method of Alexejeff (Wied. Ann., 1885) was used almost exclusively. 


Explanation of Results. As is seen from the following table, the solubility 
increases much more rapidly with temperature than in the case of magnesium 
bromide dietherate, especially in the vicinity of the melting point of MgIa.2C4HiGO 
under its ethereal solution, which is at 23.6®. At this temperature there appears 
two layers, the lower one of which may be considered as a solution of ether in 
dietherate, and the upper one as a solution of the lower layer in ether. By in¬ 
crease of temperature a point is reached, at which both layers are miscible in all 
proportions (critical point). In the case of magnesium bromide dietherate no 
such critical point could be obtained. Both layers may be cooled below 23.6®, 
but only to about -h 15® since here spontaneous crystallization of the dietherate 
almost always occurs, and the temperature rises to 23.6®. The great tendency 
to crystallize is probably due to the difference between the' composition of the 
lower layer and of the saturated solution of the dietherate. .The determinations 
in the vicinity of the critical point were quite difficult to make on account of the 
considerable opalescence which occurred and also the formation of a white 
substance, the nature of which was not ascertained. The critical concentration, 
as determined by means of the law of straight averages of Cailletet and Mathias, 
was approximately 40.3 per cent MgIa.2(C2H6)aO; the temperature, 38.5°. At 
concentrations of MgIa.2C4HioO greater than 54 per cent, a single liquid is again 
formed and the solubility curve can be followed up to the melting point of the 
dietherate at 51®. 
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Solubility of Magnesium Iodide Dietherate in Ether at Different 
Temperatures. (Mcnschutkm, 1906.) 


t*. 

Gms. per loo Gms. 

Sat. Sol. 

Mols. Mgh.aCCslQsO 
per too Mob. 

Stdul Plmsr. 

ilgl,.a(C,H.)iO » Mgl,. 

Sat. Sol. 

Mgii.2((yif,)20 

S -4 

2.2 r. 4 S 

0-39 

II.8 

3-7 2.43 

0.66 


15.6 

5-3 346 

0.96 


18.1 

8.3 5-4 

i-SS 


20.4 

II-6 7-55 

2.24 


22.2^ 

17.3 H.28 

356 

i i 

23.6 

22 14.4 

4.67 

it 

Between these two concentrations of MgIs.2(CaHj)20 two liquid layers m‘iKirate 


(see below). 


23.6 

54-4 

35-5 

17.1 

25 

73 

47.6 

31-9 

30 

82.5 

54 

42.9 

35 

87 

57 

53-4 

40 

89.6 

58.6 

60.4 

45 

93-5 

61.2 

71.4 

51. S m. pt. 

100 

65.2 

100 


At 23,6® the saturated solution separates into two nquid layers which have 


the following composition at different teinfmratures. 

Gms. |>cr loo (Ims. 


f. 

Lower Layer. 
Mgra.2(CjH4)»0 «• Mgla. 

tJpixfr Lnver 
Mgh.aG^iy^O « 

MgL. 

imstalde 

15 

54-4 

35-5 

20.5 

13.4 

20 

54*4 

35-5 

21.S 

14.1 

stable 

25 

54*4 

35-5 

22.5 

14.7 

30 

54*4 

35-5 

23-5 

15-4 


35 

54*1 

35-3 

26 

17 

1 i 

36 

S3S 

34-9 

27 

17.7 

II 

37 

52.2 

34-2 

28.5 

18.7 

4l 

38 . 

38.5 cnt. temp. 

505 

40.3 

33-1 

26.3 

40.3 

71 

26.3 



MAGNESIITM IODIDE ALCOHOLATES and ANILmATE. 

Solubility of Each in the Respective Alcohols or Aniline. CMruK-Ewkwi 


Meli 

b 

X 

Mg 

Is.6CaH»OH 

Mgis. 

a\ihfsih 

MkIi.wch,) 

atTIOtl 

in Methyl Alcohol. 

in E 

thyl Alcohol. 

m Aniline. in DimethylC 

‘ar 



Gms. 


Gms. 


C*mH, 


c 



MgI,.6CHsOH 

t*. 

MiIt.6C:sH»0H 



Mih 

fiti 

ILL 

• • per zoo Gms. 


per xoo Gms. 


jmr *00 t»ms. 


(lIGIf mt tm 


Sat. Sol. 


sit. Jkti. 


Sat. !k»l. 


Gft« 


, S* 4 . 

0 

49.6 

0 

21.9 

0 

3*3 

10 


57 

I 

20 

52-6 

20 

33*3 

60 

3*9 

30 


60 


40 

SS -3 

40 

44*4 

xoo 

5 

50 


63 

J 

60 

$8.8 

60 

55*3 

130 

8.5 

70 


67 


So 

60.6 

So 

6s-S 

150 

n-s 

C)0 



2 

100 

633 

100 

74-7 

170 

38 

uo 


it 

3 

120 

66.2 

120 

82.7 

iBo 


120 


71:1 

4 

140 

69-5 

130 

87.2 

mt 

64.5 

130 


84 

8 

i(^ 

73 -a 

140 

9 . 3*3 

200 

65.9^ 

139 


i)L 

•7 

180 

77.1 

U 3 

06 

210 

67. 3 * 

U8t 

100 


20Q 

81.5 

146. 

st <co 

2 JO 

69.8* 






• Solid rnmm, MiI»^C*HfcNHt. f M. p%, | Tr. pi. 
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MAGNESIUM IODIDE COMPOUNDS. 

Solubility of Magnesium Iodide Compounds with Benzaldehyde, 
Acetone, Acetal, and Acetic Acid in Each of these Liquids. 

^(Mcnschutkin.) 


Mgl2.6C6H5COH 

Mgli.bCHaCOCHs 

Mgl2.2CH3CH- 

Mgla.bCHaCOOH 

in Benzaldehyde. 

in Acetone. 

(0C2H6)2 

in Acetal. 

in Acetic Acid- 


Gms. Mglo.- 


Gms. Mglo.- 


Gms. Mglj.* 


Gms. Mgla.- 


eCrHsCOH 


eCHsCOCHa 

.0 2CHsCH(OCjH5)2 

t“. 

6CH3COOH 

t. 

per 100 Gms. 


per 100 Gms. 


per 100 Gms. 


per 100 (ims. 


Sat. Sol. 


Sat. Sol. 


Sat. Sol. 


Sat. Sol. 

0 

3-2 

0 

4.9 

20 

015 

20 

0.6 

20 

3-8 

30 

6.7 

60 

0.45 

40 

2 

40 

S -3 

SO 

8-3 

77 

0.60 

60 

5 

60 

7-7 

60 

10.2 

(Between these two con¬ 

70 

9-5 

80 

II 

70 

15-2 

centrations the mix¬ 

80 

18.s 

100 

18.5 

80 

28.6 

ture separates into two 

95 

42 

no 

26.5 

85 

40 

liquid layers.) 

105 

54-5 

120 

40 

90 

59-2 

77 

92 

IIS 

65 

125 

53 

95 

80 

79 

93-7 

125 

73-8 

130 

74-5 

100 

925 

81 

95-5 

135 

85 

136 

94.2 

105 

985 

83 

97-3 

140 

94 . 

I39m.pt. 100 

106 

.5m.pt. 100 

86 m. pt 

100 

142 m.pt. 100 


On account of the properties of these molecular compounds, their great hygro- 
scopicity, etc., the solubility determinations are not strictly accurate in all cases. 


Solubility of Magnesium Iodide Compounds with Formic and Acetic Acid 
Esters in the Respective Esters. 

(Menschutkin.) 

Mgl2.6HCOOCaH5 Mgli.bCHsCOOCHa Mglo.bCHaCOOCsHs Mgla.bCHsCOOCjIlT 
in Ethyl Formate, in Methyl Acetate, in Ethyl Acetate. in Propyl Acetate. 


Gms. Mglj.- Gms. Mglj.- 

eHCOOCaHs to GCHsCOOCH, 
per loo Gms. ** ‘ per loo Gms. ** 
Sat. Sol. Sat. Sol. 


Gms. Mglj.- 
eCHsCOOCjHj 
per loo Gms. 
Sat. Sol. 


Gms. MgL.- 
eCHjCOOCjH, 
per loo Gms. 
Sat. Sol. 


0 

15.1 

0 

0.4 

10 

17-4 

60 

0.75 

20 

20.5 

90 

0.9 

30 

25 

TOO 

1.8 

40 

31.8 

103 

2-4 

50 

44 

(Two layers here.) 

60 

68 

103 

74.2 

70.5 m. 

pt.IOO 

no 

81.7 


120 98 

I 2 Im.pt. 100 


Mgl 2 . 6 CH,COO (iso) C 4 Hi 
in Isobutyl Acetate. 



Gms. Mgls.eCHj- 
COO (iso) C4H, 

0 

per xoo Gms. Sat. Sol. 

10 -5 

20 

13.6 

40 

17.6 

60 

24.9 

70 

33-7 

80 

52 

85 

89 

87.5 

m.pt. 100 


0 

3-2 

0 

41 

20 

4.8 

20 

5-4 

40 

8.6 

30 

6.5 

50 

13-7 

35 

7-8 

55 

21-5 

40 

19 

60 

38 

45 

46 

65 

635 

SO 

72-5 

70 

90-5 

55 

88.2 

75 

92.7 

60 

96 

78-5™ 

.pt. 100 

6 Sm.pt. 

100 


Mgla.CCHaCOO (iso) C^Hu 
in Isoamyl Acetate. 

Gms. Mglg.GCHj- 
t“. QOO (iso) CtHn 

per xoo Gms. Sat. Sol. 

o 7.7 

20 II .5 

40 20.9 

4 S 25.5 

5 ° 33-2 

SS 47-8 

57 5 63 

6om.pt. 100 
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MAGHESIUH Mg 


dlubility of Magnesium Iodide Compounds with Acexonitrile. At etamide 


Igh.eCHjCN 

. Acetonitrile. 

Gms. Mgls.- 
.o eCHaCNper 
• loo Gmt». 
Sat. Sol. 

O .^ 7.2 


AND URETHAN in THESE LIQUIDS, 

M^l3.6CH,CONMa 

m Acetamide. 

Gms. Mglj.- 

HolidPW, f 

Sat. Sol. 


(MetMkhulktii J 

Mgla.oN H,C(KH si U 

in U ret hail. 

Gms. MkIi.” 

6 NHj(‘<KK*,fL |,|y^ 

• j>er loo tims, 

Hat, S<»1 


82 m. pt. of acetamide 
70 28 CHiCONH, 

58 46.7 


4Qt», pl.ol ureihan 


‘ +MgI,.6CH,CO.VHt32’ 
hhUUlUVOSHf 40 


27.5 mhcooCfih 

45 

51.8 " 1 M*I. 

CC M«l...VH.< tXH ,U, 


I 77 t 100 “ 87t 100 

• Eutec. t m. pt. 

AGNESIXJM lODOMlRCUEATE MgI,. 2 HgI,. 7 H, 0 . 

The sat. solution in water at 17.8® has the comiK>Hition Mgli.i .29Hgli.i l.tEdliO 
d Sp. Gr. 2.92. tDwlwm. I 


GNESIUM lODATE Mg ( 10 ^^ 

SoumiEiTy OP MAunitsuTH Iodatr ih Watip. 
(Kill ana HoaAowUt. 1031 .) 


[he previous determinations of Mylius and Funk, ivoo. are 

be incomplete. 

Q d. Of Clua. par SoUa ^ a of fiMi* «i(10^1^ par mu 

mu aol. too is»a. aat. aol. Phan# aau aol, tOO #»a. pat. ml* Pna#» 

.36 1.026 3.18 Ice Mgio 40 i*o»90 10,51 H|ii 

.0 1.034 4.39 Mgio 50 UU 5 ii.oi 

.0 1.049 5 *87 '* 57 *S — f\*t 

,0 1.073 7.79* ** 70 ““ IP, 7 * 

, 3lr.pl. — — »» 4 - Hg 4 90 — 19 .f** 

tO 1.047 6 . 09 * Mg 4 60 — n.j HftICLl 

lO 1.060 6.68* Mg4 70 13.3 

0 1 . 06 s 7.39 " 80 — J(.„ 

1,073 8 .SS " 90 — n.n 

1,086 9,83 

' Metastable-, Mgio = Mg( 10 ^)^,. loH^O; Mgn = Hg(IOjj)|,.9H^O. 





Mxr MAGNESIUM 07 f> 

Souibility or Magkisium Iodat* ih AQuious .Solutions or 

MAQNBSIBH NiTAATl AND ViC* VbRSA. 

(Hlil «a«j 


a or a.a. par 100 km. »<- aol- 8®‘“> 

„o. aol. ^ '■o— 

Results at 5° 


a of ptp 100 tti. sou Solid- 

sfti, sol. '* Phast 

RenuliH all 35*^ <con,) 


10 


1.034 

0.0 

4.39 

1.053 

2.49 

3.93 

1.076 

S.45 

3.92 

1.105 

8.86 

4.03 

1. 140 

13.1^ 

4.26 

1. 184 

17.0 

4.55 

1.197 

18.52 

4.44 

1.244 

24.08 

3.95 

1.333 

34.21 

2.82 

1.368 

38.10 

2.39 

1.352 

39.02 

0.46 

1.347 

39.25 

0.0 


Results at aS® 


u 

.075 

0.0 

«.S5 

1, 

,089 

3.49 

7.3s 

1, 

p 116 

7.31 

6.66 

1 

,171 

14.60. 

6-66 


Mg 10 

H 

1.203 

iH.nS 

5. 14 

Mg 4 

1.26 1 

25.81 

4.20 

M 

H 

1.325 

33.50 

3 .35 

« 

♦» 

1 . 39B 

ni •m 

3.46 

"♦Hg6 

♦1 

I.3BO 

n i .60 

0.90 

Mg6 

" ♦ Mr. 

1.378 

42.03 

0.0 

" 

Hgu 

« 

at $0 

0 


^ Hg6 

3.115 

0.0 

12.05 

Hgu 

Hg6 

t. in 1 

7 . 29 

9.00 

ti 

« 

l. 186 

15.17 

7.11 

M 


1.253 

■ft 

5.58 



1.321 

32. 15 

4 * 36 

H 


1.368 

38. Bj 

3.57 


Hg 4 

— 

44 » 4 1 

1.13 

"♦Mg6 

n 


45.27 

1.52 

«86 



46.09 

0.0 

M 


Mg 4 = MgdOjij.uHjO: Mg 6 = Mg 0 ClO,l,. 6 H,O; Hgio = Mg(IO,l,.ioHjO 

SoufuriaXTY or HAOWiSii»H Io»ati ik Aohiou,^ Sotuticms 
or ^OtMM lOftAti ANI» Vict V % nsA . 

(Hiu sna rucu %m\*\ 


d.of 

(ta«. psricoipi 

1, SSI. sol. a Of 

o«s. r«*r 190 ^ 1 - *^ 10 ^ 







a&u sol. 

' HslOj, 


"V HiSS# sst. iol 


Results ai 

5® 


RomiUs 

4t 25® Icon.l 

1.038 

0.0 

4.37 

Hgio 1.119 

7.77 

4.76 


1.047 

1.45 

3*74 

** 1.103 

7.94 

2.99 


1.055 

2.53 

3.33 

” -s Has i.oBi 

8.30 

i.iB 


1.043 

2.68 

a. 19 

Mas 1.076 

B.57 

0.00 


1.028 

3.28 

0.0 

w 

ResolIS 

41 SO® 



Result.H at 

25 ® 

.... 

0.0 

11.97 

Mg4 

1.078 

0.0 

8.54 

Hgn - 

4.19 

9.95 


1.091 

1.113 

2.80 

6.16 

7.24 

6.05 

n tmm, 

WM. 

11.94 

11.97 

B. 4 1 

7.67 

MalOgJ^O 

1 .12$ 

7.49 

S.86 

" ♦ N. 10 ,.H^ ~ 

12.42 

4.9 3 

1.128 

7.66 

5.73* 

M* * MM. 

« I"— 

13.05 

1.73 


1.139 

8.79 

S.57* 

13.26 

3.05 


1.134 

8.74 

$•42* 

HalO, - 

I 3.27 

3.64 


1.121 

7.52 

5.40 


1 3.54 

1.55 


1.122 

7.50 

S »33 

» ® * MM. 

13.49 

0.00 


Mg4 

= «g(TO,l^.4HjO; Mgio = MgtI 0 ,J,.Jt»H, 0 ; N.s = 


rO 
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MAOHESIOM NITRITE Mg(NOgIj,.6«j,0 

SoLrtBiLiTY OK Magnesiok Nitsit* in Water Determined 
BY THE Synthetic Method. 

r»ir*»u. 193(1. 1937.) 



5 

(taa. 

Mg(N0j,)^ 

par 

Solid 

Oaa. Mg(N0J_ par 


Solid 

c 


100 

gna. aat. 

sol. 

Phaaa 

100 »«a, 

. aat. sol. 


Phaaa 

“ 3 - 

.25 


7.04 

Ice 


- 1.6s 

3^.75 

Mg 9 


-14. 

.03 


17.2s 

M 


-10.5 tr.pt. 

38.6 

" -f 

Mg6 

•“21. 

, i 5 Rutec. 23.2 

II ^ 

Mbo 

1^.36 

40.9 

Mg6 

-16. 

15 


24.4 

Mg 9 


25.6s 

47.0 

II 


-12e 

15 


26.6 

II 


29.5 ir.pt. 

52.0 

II ^ 

Mg 3 

- 2. 

15 


30.2s 

II 







Mg3 = Mg(N 0 ^)^. 3 H^ 0 ; Mg6 = Mg(NO^)Mg<) = Mg{HO^ )^,9HgO. 

At temperatures above the tr.pt. 29.5° hydrolysis of the salt occurs 
vfith rapid decomposition of the solution. 

IIAGNESIUII NITRATE Mg (NOj, 6 Hj, 0 . 

Solubility of Magnksium Nitrate in Water. 

(81«v«rta and PacftoLd. 19S^; C«(lng. Brandar, SUchcar ana Orlealngtr* ^ 

The closely agreeing results of the above investigators marie by the 
freezing-point and direct solubility methods,were plotted and the fol- 
levying values taken from the average curve. 


tO 

d.of Osia. 


par 

Solid 


aat. sol. 100 gna. aat. 

aol. 

Phaaa 

” 5.0 

1.092 

12.0 


Ice 

-10.0 

1 . 150 

18.5 


II 

-15.0 

1.202 

22.7 


II 

“■20 

1.238 

26.5 


fi 

-25 

1.268 

29.5 


II 

-30 

1.295 

31.5 


'* 

-34.1 

— 

33 . 4 * 


H 

-31.6 

1.302 

32.3 


" ^ Mgp 

-30 

— 

32 .5 



-25 

— 

33.7 


II 

-20 

— 

35.2 


n 

-iStr, 

.pt.*~ 

37.0 


" + Mg6 

-33 

— 

35 . 5 * 


Ug6 

-23 

— 

36.5* 


" 

- 8 

— 

37.5 


II 

•♦■ 1.0 

1.365 

38.5 


II 

IS 

1.379 

40.4 


II 

25 

1.388 

43 . 1 


'* 

35 

1 . 399 

43.2 


It 

no 

1.405 

M 4 . 1 


II 

so 

1.432 

45.8 


ft 

60 

1 . 44 S 

47.7 


It 

75 

1.454 

SO .3 


It 

80 

1.468 

51.5 


’* 

Mg 2 

= MglNO^)^ 

.2H^0; 

Mg 6 

= Mg(NOj, 

• ^ 

Metastable 





d.or Owa. MgrNOj^)^ par 8olld 
aac. aol. tOO apl. Phaat 


8S 1 

.484 

53.3 

Mg 6 

88 1 

.515 

55.5 


89 , 5 f»** 

pt.- 

58.0 

II 

88 

— 

60.0 

M 

85 

— 

61.5 

M 

80 

— 

63.2 


70 

— 

65.5 


60 


66.3 


55.6tr 

.pt. 

67.4 

” ^ Mga 

52.5 

—« 

68.0* 


40.5 

— 

69.0* 

II 

60 

— 

67.5 

tig2 

70 


68.5 

II 

80 

— 

69.5 

II 

100 

— 

71.7 

If 

120 

— 

75.4 

II 

135 

— 

77*0 

II 

129m.pl 


Bo.o 

11 

127 . 7 tr*P^« 

81.8 

" ♦ MglNty^ 

130 


82.0 

Mg(NO,)^ 

140 

— 

B2-4 


i6o 

— 

83.8 

M 

186 

— 

84.6 


.68^0; 

Mg 9 = 

MgtNO^)^. 
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Solubility or Magnesium Nitrate in Aqueous Solutions 
or Nitric Aciu at 35®. 

fKwlng and KUngar, 193 S.) 


Ons. par 100 
gma. sac. aol. 

Solid 

Oma. 

»fla. 

par too 

aat. aol. 

A . 

SoUd 

ORa. 

ipa. 

par too 

Solid 

NNO^ 

Mg(N 0 ^)g^ 

Phaaa 






PLaat 

0.0 

42.5 

Mg6 

56.7 

x6.5 

Mr6 

68 .n 

19.0 

Mg a 

12.6 

33*3 

It 

54-6 

20.2 

It 

77.0 

13.0 

H 

18.5 

28.6 

" 

40.9 

34.3 

It 

84.4 

9.4 

« 

28.1 

22. 1 

H 

39.6 

36.0 

« 

80.7 

6.2 

H 

36.7 

17.1 

M 

41.0 

36.7 

Mg a 

91.0 

4.7 

Mg(NOj 

45.4 

13*2 

H 

54.8 

27.6 

tt 

93.9 

3-8 

" 

55 *4 

11-5 


$ 8 .4 

an.2 

*t 

90.6 

0.2 

It 

Mg6 

- Mg(NOjj) 


Mg2 : 


,2H^0. 





Results for this system at 20** and for concentrations of HNOj, up to 
$9.38 percent are given by Malquori, 


NO 


MAGNESIUM NITRATE Mg( NO^ 

Solubility or Magnesium Nitrate in Aqueous Solutions 
OF Magnesium Sulfate an» Vice Versa at 0®. 

IBtflraOt and Bannath* lu^.) 


d 

.of Ota. par lOO 

Ipsa, aac, sol 

SoUd 

d 

of Ona* par tOO ^a. sau Ml. 

.%Ud 

aac 

sol.' 

MgSO^ 


Phaat 

aac 

Ml. 



Ptiaas 

1 . 

368 

0.0 

38 

• S8 

MN6 

1 

230 

6.4 J 

I? 

.82 

HS7 

1 

368 

0.99 

37 

.6s 


1. 

2t6 

uuHi 

10 

81 


1 . 

368 

1.38 

37 

.03( 1 

•• ♦ MS7 

l, 

2 14 

11.98 

9 

17 

t* 

1 . 

369 

1.48 

36 

.99 

.1 ti 

}. 

222 

16.58 

3 

94 

II 

1 . 

370 

x.s6 

37 

.04 

tt tt 

1 . 

224 

17.98 

2 

7 J 

H 

1 . 

372 

1.63 

36 

.8o(2i 

f •• 

1 . 

234 

19,70 

t, 


It 

1 . 

290 

2.52 

28 

.69 

MS7 

l* 

236 

20.82 

0 , 

.Q 

II 


(1) The solid phase contained n.99 gm. HgSO^ ♦ i|3.5 gm. 

per 100 gms. moist solid, * 

(2) The solid phase contained B.56 gw, HgSC)^ ♦ lifi.QO gm. 
per 100 gms. moist solid, 

MN 6 = Mg(N0j,)g.6Hj,0; MS 7 = MrvSO^.tH^O 
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MAGNESfUM Mg 


Solubility op Magnbsium Nitrate in Aqueous Solutions 
OP Magnesium Sulfate and Vice Versa at 25®. 
rBanrath, 1929 .) 


d. of 

Qns. per 100 

^8. aac. aol. Solid 

sac. sol. 

^ MkiSO^ 

MKfNOj,)j, 

1 Phase 

1.397 

0,0 

42.89 

MN6 

1.396 

0.99 

41.10 


1.399 

1.77 

40.65 


1.401 

2.28 

40.05 

»» 

1.403 

2.85 

39.79 

» MS7 

1.345 

3.90 

33.55 

MS7 


d.of 

Qas. psr too 


sol. Solid 

sac. sol. 

'' Mg ^ 

MgfNO,,)^ 

' Phaaa 

1.316 

5.50 

28.49 

MS7 

1.277 

10.00 

19.06 


1 .271 

15.90 

11.25 

M 

1. .171 

16.36 

10,71 

W 

1.280 

20,03 

6.68 

ft 

1.304 

26,68 

0.0 

rt 


MN6 = Mg(N0^)^.6Hg0; MS7 = MgSO^.711^0, 


Previous results at 25^, differing slightly from the above, are given by 
Jackman and Brovme, 1922. 

Additional determinations for the system at 25®» 

35°, 41®, 50°and 60° are given by SchrOder, 1929; Results at 74,6® by 
Schrdder, 1929a, 1929b; Results at 15**, 50® and 97® by Benrath, i928> 

1929; and Results at 99*5® by Benrath and Benrath, 1930. 

The above named investigators also give very complete data for equi¬ 
librium in the reciprocal salt pair. 


temperatures 


Hg(NO^) 

indicated’ above. 


MgSO^ several 


NO 


Solubility op Magnesium Nitrate in Aqueous Solutions 
OP Manganese Nitrate and Vice Versa at 20®. 

(HICaput, 1929 .) 


Owa. par 100 i|pe. Ptt. sol. Solid 

^ ' Phtui* 


p*r »at. tol. 8oUct 

'^hoTno")'” —X 


0.0 

43.68 

Mg(NO 1 6H,0 

2.88 

41 . 2 s 


7.15 

38.00 

II 

9.90 

37.15 

11 

12.41 

35.40 

II 

1B.8S 

31.60 

II 

31.30 

20.60 

If 

26.25 

29.92 

11 


27. no 29.0 MgS()..6H.O 

28.36 27 . 7 S 

29.15 26.50 '*-*• MnSD . sILO 

32.0 24.35 MnSO^.sH^O 

39.92 16.17 " 

44*30 10.05 ” 

49.76 6.15 ” 

56.81 0.0 





Mg MAGNESIUM q8o 

MAGNESIUM NITRATE 

Solubility op Magwesiuh Nxtrati ih Aquious Solutions 
OP Sodium Nitrate and Vice Virsa at 2s“. 

fJacJtmiin and Browe, 192P; B«nraiD» 19PB» t0?o; Slavtrw and Muller, 19^j 

The results of the above nwiert investigators were plotted aiid the 
foUowiog values read from the average curve. 


Qna. par tOO 

uma. sat. aoluLion Solid 

“lLj\ ____ 

Una. par lOO 

tolution 

Solid 


NaNOj 

V 


Phaaa 

42.5 

0,0 

Mg (NOj^l ,,. 611^0 

32.0 

12.S 

NaNO 

41.2 

2.0 

24.0 

20.0 

» 

40.2 

4.0 


16.0 

28.H 

» 

39.U 

6.0 

tl 

H.« 

3B.3 

M 

38.6 

8.0 

ft 

4 . 0 

4 3*2 

M 

38.2 

0*0 

•* N.INO, 

^ 0.0 

48.0 



vSimultankous Solubility op Maonbsium Nitrati and Nitrate 

IK Water at Several Temperatures. 



d. of 

fJna. par lOO 

att. aolutlon 


Holla 


aac. aol. 



-“n 


Phaaa 

0 

— 

35. 17 

6.59 



■ OllyO * N.»NO, 

15 

1.412 

36.62 

8.43 

tl) 

M 

H 

II 

I.4I4 

36.n 

7.7 

(3) 

H 

II 

25 

— 

iS.ai 

9. J2 

tl) 

H 

n 

" 

— 

38.01 

7.72 

t5) 

t» 

» 

II 

1.441 

37.99 

9.28 

fl) 

H 

•1 

II 

1.427 

37.8 

8.2 

t3) 

»t 

H 

50 

1.488 

42.40 

7.92 

ll) 

It 

M 

II 

1.463 

ui. 8 

8.9 

t2) 


H 

75 " 

1.521 

47.9 

8.6 

tu) 

t* 

ff 

II 

1.721 

66.4 

5.5 

(«) 

HgtNt\)^, 

, all ^ NiiNO, 

110 

— 

69.4 

10.3 

t4) 


»* 

(i) = Ben rath g 

1928. 1929; 0 

j) Sieverts 

And Hu Uer, 

, 19 uO t3) Jacltwaa 

and 

Brovme, 1922; 

: (4> Si everts 

and Muller, 

, 19 n ; t n) 

Schroder, 1910. 


MAGNESIUM Ammonium NITRATE Mg { KO^ )^. jNII^ NO^ . 

100 gms. dissolve 10 gms. MgiNO^l ^.ai fFcwcmy) 





magnesium Mg 
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magnesium Neodymium NITRATE 3Mg(N0j^)j,.3N<iiN0^ 

Solubility or Maghusium Neodymium Nitrate in Water and in 
Aqueous Solutions or Nitric Acid and or Magnesium Nitrate. 
rrrlena, 1930 .) 


Solubility in Water Solubility in A<iueous HNO^ and Hg(NO^)^ 


ana. ?Wg(N0jj)j.. 
t® JNc 1(N03)3.24H20 per 
100 


AQuaoua 
Sol vane 


otas. 

PNa(N0^)j,.24H^0 par 
IDD Eiaa. SAU Ml. 


0.4 

60.42 

0.6 

60.84 

4*4 

61.92 

14*2 

64.0 

17.0 

63.81 

27.2 

67.28 

40.6 

70.72 

48.8 

72.SO 

65.4 

77.64 

75*6 

81.07 

87.0 

84.35 

90.6 

86.89 


lO 9 .Om.pt. 100.00 


1,0 Normal 

UNO, 

0.6 

S 7.21 

n It 

n ^ 

14.4 

dr 1.49960.25 

ft •• 

II 

24 . 2 

63.06 

II H 

II 

77.2 

78.26 

2.2 Normal 

HHO, 

IS. 2 

54.49 

n ti 


SO .2 

63.14 

<.2 Normal 

UNO, 

14.8 

42.01 

•1 •• 

n 

24.8 

45.84 

H II 


74.0 

64.40 

11 . 2 sNormaI 

UNO 

14.8 

d= 1 . 3 S 7 5. ^>4 

M It 

ft II 

49. 0 

30.98 

If II 

•• 

78.0 

62.47 

0.7 Normal 

MglNO,), 

24.8 

59.23 

1.77 " 

II 

24.4 

50.31 

saturated •' 

24.2 

2.92 


magnesium nitrate Methyl and Ethyl Alcoholaies 
Solubility or Bach Respe 

(Lloyd, Browm. 01 
Results for Mg(NO^)g. 6 CI^ 0 H 


Solubility or Bach Respectively in Methyl and Ethyl Alcohol. 

(Lloyd, Brown, Olynwyn, Bonntll Md Jonas, 1926 .) 



100 

isns. CH^H 

pn» 9 « 

too 

10 


15.7 

Mg(N 0 ) .OCH^OH 

0 

1.47 

20 


17.3 

^ * H 

20 

3.07 

30 


20.9 

ft 

30 

5.39 

40 


23.3 

11 

40 

10.86 

SO 


26.9 

" 

50 

16.53 

60 


35.0 

« 

60 

24.23 





70 

34.02 





80 

32.63 

MAGNESIUM 

OXIDE 

MgO 




Results for Mg)^. 6 CyH^ 0 I 1 
Mg(NOj^)j^ ptr 


Solid 


Mg(ND3)^.6(yi^')H 




Solubility or Magnesium Oxide in Aqueous Solutions 
or Magnesium Chloride at 30®» 

(UUcana, 193 ?.) 


Magnesium oxide dissolves in aqueous MgCl^^ solutions with subsequent 
precipitation of a compound of the composition ^MgO.MgCl^. xlLO. The 
rate of the reaction is influenced by the previous heat ireaimeni of 
the MgO and the temperature at which the reaction occurs. The compound 
initially precipitated is transformed by continued contact with MgCd^ 
solutions of Sp. Gr. above 1,16, to a new compound, sMgf)'*MgClg.yRjgG, 
containing a different amount of water. The water content, x and y, 
of these compounds could not be determined. 

In previous studies of this system at 25**' and at Sb® by Maeda and 
Yannane, i928» the authors reported the composition of the compound 


NO 




Mg MAGNESIUM 982 

Solubility of Magnesium Oxide in Aqueous Solutions Containing 
Sodium Chloride and Sodium Hydroxide. 


Gms. NaCl 
per Liter. 

(MaiKret, 

Gms. MgO per liter Solution with Added: 

*■_ 

0.8 NaOH 
per liter. 

4.0NeO'h" 
per Liter. 

I2S 

0.07 

ooS 

140 

0.045 

.. • 


none 

noEe 


MAGNESIUM HYDROXIDE MgiOHh. 

Solubility of Magnesium Hydboxide in Watkb at 18 ^. 

A saturated solution prepared by agitating freshly ignited Mg O with conductivit 
water for 4 hours, taking greatest care to exehule COg, was found to conta' 
O.016 gm. Mg 0 per liter. This corresponds to 0.897 millimolg Mg 0 or Mg (0^1^ 
per liter. By conductometric measurements the iolubility was found^to b 
0.348 millimols per liter and by conductivity titration, 0,89 millimolg per Hte^ 
The value o.S! millimol, of Kohbranch is considered to be too low. ^ 

I Hemy and Kuhlmanii, 1924 .) 

According to Gjalbaek, ujuS, magnesium hydroxide exists in two well defined 
modifications of which the more easily soluble it the labil form and the more 
difficultly soluble is the stable form. The Itihil form k ohtiuneii hy precipitating 
magnesium salts with hasea, by hydration of magnesium oxide and by replacement 
OH between metallic magnesium and water. The stable magnesium hydroxide is 
formed from the labil. The change (recry«talli’/.iition) goes tjuiekly at high magne¬ 
sium concentrations and slower at lower concentrations. 

The following comparative resulti ar# reported. Temp. iH^>. 


Direct solubility determination.... 

Mg-e+ a NHi OH ^ Mg( OH h ^ 4 “ 'aNHj 
Conductivity method..,. 
Electrometric method...... 


Mlnimtitn 

S»»‘n|»UlO 

t , 9.10’*^ 
i I , 8^i, to- ^ i 
t. h.10 ^ 


^ Maximum 
S«lwhtllu (IftWn. 

6 . 5 . 10 - 4 

5 . 5 . 10 - 4 
4.6.iO’-4 

7.0. Hr 4 - 


More recent determinations gave o.oooaia ml, MgO per liter at 
29® (Busch, 1927) and o.oooa^ liter at 25^. 

Vhitby, 1933. author also gives results for the solobiliiy of 

Mg( 0 H)jg in aqueous solutions of KOH. KOI, KRr, Kl and ai as®. 


SOLOBILITT or MAOSISIOH IlmOIIBI III WATlIt AT MlO» TtKElSATUilS. 
(Trivtfi tun iff®. I 


Crystalline MglOlflj, was used and the determiaationt wtrt made in a 

copper flask or copper liaed aaiocla»e ai the higher pressorea. The 
dissolved magnesia was detemined by the electrometric method (hydrogen 
electrode) and also by direct titration using phenol red as indicator 
and operating in an atmosphere free of 00 . 


t® 

Oil. «oi. 

Nr liter ««t* ml. 

t® 

CM. Hoi. 

mr liter mu ml. 

18 

0.000168 

no 

0.000074 

35 

0,000169 

14a 

0.000043 

45 

Oe000150 

m 

0*000017 

70-75 

o.ooonS 


0*000011 

100 

0,00007a 

178 

0.00000 


The presence of NaCl and of Na SO increase the solubility. Thus 
*u solution of 1.0 gm. N4 SO per looce. the solubility of 

the Hg(OH) is o.oooajS gm. mols. per liter at no» and o.oooua gm. 
mols. at 160®. 
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Solubility of Magnesium Hydroxide in Aqueous Solutions of 
Ammonium Chloride and of Ammonium Nitrate at 29 . 

(Herz and Muhs*~”Z. anorg, Ch. 38, 140, '04.) 

Note. — Pure Mg(OH), was prepared and an excess shaken with 
solutions of ammonium chloride and of ammonium nitrate of different 
concentrations. 


^ ^ Add Required 

NH4Clorof NILNOa. NH4OH in as cc. 
(Normal.) ’ 


Normality of: 

' Mg(OH)a. NILCi. 


Grams (ler liter. 
'Mg(OIl)t NH4CL 


•7 

0.466 

0*35 

0.233 

0175 

0'35 

0.17s 


niAV/n lu as t 

(Normal) 

(NH4CI) 0-09835 0.156 0.388 4*55 20.86 

“ 0.1108 0.108 0.250 3.15 J3-39 

“ 0.09835 0.089 0.172 2.60 9.21 

“ 0.1108 0.0638 0.106 1.86 5 ’^7 

“ 0.1108 0.049 0.0771 1.43 4*^3 

(NH4NO8) O 1108 O . 0833 O . 1.834 (NH4NOi)2 .43 14* ^^9 

0.1108 0.04950.076 " X. 4 S ^-<^9 

Solubility op Maghisium Hydroxidi in Aqurous Solutions op 
Ammonia and Ammonium Chloridr at 18®. 

rmdhoi», 192 M.) 


on 


Paraffined flasks were used and 00 ^ carefully excluded. In order to 
approach equilibrium from both sides a part of the mixtures were prepared 
by adding NH and NH Cl to aqueous MgCl^ solution.^ and the other.s (la.st 
three in table) by adding an excess of carefully prepared Mg{OH)^ to 
NH^Cl solutions. The solutions were shaken from 2 to 8 day.s. Tne clear 
saturated solutions were analyzed for Mg, and 


(Ml. 

Mola. llt«r 


nw. 

MoU.^«r 11 ur 


'nHj, 


Mg ' 


Mg' 

0.0637 

0.0409 

0.0317 

0.0357 

0.0167 

0.0175 

0.0369 

0.0228 

0.0338 

0.1024 

0,0952 

0.0513 

0.0308 

0.0220 

0.0910 

0.0577 

0.0411 

O.OJH9 

0.0760 

0.0285 

0.0120 

0.0391 

0.0201 

0.0196 


MAGNESIUM PHOSPHATE MgHP()4.3il30. 

Solubility of Magnesium Phosphate in Aqueous Solutions of Phosphoric 

AciD^AT 25®. (CamtTon uni Bril, IW ) PO 

The mixtures were constantly agitate<l for two months and the clear solutioni 
analyzed for magne.sia and phosphoric acid. 


dja of 

CJmH. peT Liter. 

Solid Pha%. 

of 

(hm. |ver Liter 

Solid Pha*!®. 

Sat. Sol. 

MrO. 

rv)ft. 

Sal. Sol. 

.M« 0 . 

ly>a 


0.207 

0.486 

MgHPO^.jHsO 


109.5 

4,?<) 

MKHPO^.jHaO 


0.280 

0.732 

II 

1.470 

122.6 

4 qR 

4 » 


0.553 

1.917 

41 

. .. 

129.9 

S4<>-S 

II 


1.438 

4.8s 

44 


140 

584 


1.006 

2.23 

7.3s 

4 « 

^■595 

146.8 

t>J.< 

«« 

1.017 

4.73 

16.84 

<4 


147 .3 

615 0 

<4 

1.042 

11.19 


<< 

... 

150.3 

(.45 8 

«4 

i.o6q 

17.33 

61 .21 

41 

... 

155 S 

680 7 

il 

1,109 

26.09 

93.09 

<4 


Uk) 

700 

“ 'i-MfsirdFOa, xfi|G 

1.144 

37.40 

130.7 

<4 

1.626 

87.1 

779 6 


1.285 

75-5 

281.8 

44 

4 i 

t.644 

i’t >54 

77 I 
70.6 

8o<).6 

83s < 

ti 

MAaNESIITM 

(Hypo) 

PHOSPHATE MgaPtO®. 1 2H1O. 



One liter of water dissolv(*» o.o(>6 gm. hyfM^phosphate. iRift ) 

One liter of water diss^)lves 5 gins, magnesium hydrogen hyfK)phos|ihate, 

MgH2P20ft,4Ha0, 









Mg 


PO 


MAGNESIUM 98^ 

MAGNESIUM Ammonium PHOSPHATE MgNll PO .6H 0 and iH 0 . 

^ ^ l H'iU. 

Solubility in Water and Salt Solutions. 

(Uube, lyio.) 

The solutions were saturated in 7-16 liter flasks. The atirrer was introduced 
through a mercury sealed connection, in order to prevent loss of moisture or 
ammonia during the long i>eri(Kls required for saturation. (Jreat care was ex¬ 
ercised to eliminate errors of manipulat i m. Urge volumes of the s^iturated 
solutions were used for analysis. In the castes where equilibrium was approached 
from above (designated by *, in table below) the mixtures were heated to about 
90° for i hour, and then cooletl while being continually Htirred for 4 5 hours at 
50®, and then in a thermostat at 25® for the remaining jhtkkI shown. 



Solvent. 

t*. 

Time for 1 ^*“ io*> Sat St»I, 

Solid Phaw. 


Jmturattom. 

Mt. 

Nib. ■ 

Water 


25 ® 

69 hrs. 0 0H08 0.0965 


Mixed Hydratei 



25 

9 days 0,0867 0 o()g 2 


•• 

« 


25 

14 0 

*352 0 1553 

0 1301 

“ 

“ 


22.7 

17 hrs.*^ 0.1076 0,1084 

0.1040 

Moftohydrate 

a»NH«Cl 


25 

20 days 0 

5x29 0.3057 

... 

Mixed Hydrates 

■iwNH^a+iwNH, 

25.2 

16 hrs.*** 0 0249 0.02015 


Mcmahydrate 

0.3 Mol. MgCl* iier liter HjO 

25 

27 days 

. . 0 02Of 1 


Mixed Hydrates 

0.2 “ 

< “ “ 

25.2 

16 hrs.*^ 

0.0511 


Mimohydrate 

-i- Mol. (NH4 )jHP 0« per liter HsO 24 - 2$ 

3*3 

... 0 

mi) 


♦* 

Solubility of Ammonium Magnehium IhiospiiAXE in 

Severai, Solvents. 




(WcfiRvr, lyti.) 





Gmi, NH^MgPth <JmH. Salvent in; 


f 



AU' « 
NlbUI. 

Mittwr,’ «{1 Pc. 

Air 

It A* I. 10% 


Water. 

NHj (4 ntb 

Niun f 1 MiLri+a 



4 »i Hrt>. 

Nffj IKf 

100. NHj i>cr 100. 

0 

0.023 

o.no 

O.O^IO 

0.0087 

* ., 

. . . 

20 

0.052 

0.046 

o^tos 

0,0098 

0 

d 

0 

0 

d 

30 

. . . 

O.OS 4 

0. I 13 

0.0136 


* .. 

40 

0.036 

0.064 

0.071 

.. . 

. ,. 

SO 

0.030 

0.072 

o.o<)3 

0.0153 

.. . 

. . . 

60 

0.040 

0.085 

0.173 

0.0174 

0.0274 0.0731 

70 

0.016 

0.083 

0.X24 

O.OI7H 

.. . 

•., 

80 

0.019 

O.IOI 

0.191 

0,0145 

.,. 

. *, 


SOLUBILITT OF MaOBISIUM himHim PHOgJUlATI IK AQificnis 

Salt Solutions at About - 

(HftUnirorf *n<i itM.H 


An excess of MgNH PO . 6 H^ 0 , roaae fiwi was shaken At rom tempera¬ 

ture with each of tfte ialt solutions and from tlwe to time the content 
of phosphate was determined. Bituilibrium was reached after a short (?) 
time. The content of wagnesium awnoniom pbosphatt was deiermined by 
titration with 0.10 HCl using methyl orange m indicator. 


Cone, ot Aq. Sale aolueion 

wr m.r 

nm : is^j; 

•ikf.. Mlueion in a^etamis: 

In pia. per 100 cc 




0.625 

0.1067 

— 

0.1372 

0. 109a 

— 

0*1505 

1.25 

0. U 91 

o.i 186 

0.151a 

0 .1155 

O.IIUS 

0*3208 

2.50 

0.1459 

0.1376 

0.1774 

0 . iS8a 

0 .1876 

0.4688 

S»oo 

oassa 

0.1668 

0.1894 

0*3305 

0.3493 

0.7690 

7.50 

— 

0.1919 


0.3515 

— 

— 

10.00 

0.1635 

o.aoaa 

0.3482 

0. 373 $ 

0.1535 
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MAGNESIUM SULFITE MgS 03 . 6 H^O. 

Solubility of Magnesium Sulfite in Water. 

(H&gUaw, 19M.) 



ftaa. MgSO^ per 

Solid 

^ Ctee. HgaOj^ per 

Solid 


100 gne* 98 .L, sol 

. Phase 

^ 100 eAt. ^1* 

Phase 

0 

0.338 

MgSO,. 611,0 

6$ 0.720 

MgS0,.3H,0 

15 

0.497 

1 * 

75 0.664 

** 

25 

0.646 

II 

85 0.623 

H 

35 

40 

0.846 

II 

98 0.61s 

fl 

tr.pt. — 

" + MgSO -3!! 0 

45 1.116* 

MgS0,.6H,0 

42 

0.937 

HgS0,.3H,0“ 

55 1-465* 

^11 

46 

0.897 


57.5 1.688* 

** 

50 

0.844 


62.5 1.950* 

H 

55 

0.817 

Metasiable 


38 1.034* 

MgS0,.3H,0 


MAGNESIUM SULFATE NgSO^.7 H^O. 

Solubility of Magnesium Sulfate in Water- 


This system is complicated by the great range of temperature over 
which the hexa and pental?) hydrates exist in metastabXe equilibrium 
Of the large number of determinations which have been made, those of 
de Coppet, 1872 (ice curve); Cottrell et.al. 1701 (Eutectic); Kupper, 
1927; Schroder, 1929; Ting and McCabe, 1934; Robson, 1937; Froehlich, 
1929; and Smits, FUnse and Lovure-Kooymans, 1928 were plotted and the 
following values read from the average curve. 


Qns. 

.0 

HgSO^ per 

per Solid 


Oma. HgSO. per 

miia 

'' 100 gms. sac. sol. 

Phase 


100 iMs. sac. sol. Phase 

-2.5 

12.0 

Ice 

69 

tr.pt. 37.1 

^Hi) ^ MgSCi .Hi) 

-3.5 Euiec 

.17.0 (?) 

" ♦ MgS0,.7lL0 

70 

37.3* 

MgSO' 6fl/) 

-4.0 

19.0* 

" * MgSO f,H,0 
MgSO,. 711,0 

80 

tr.pl. 39.3* 

0 

i8.o (?) 

8$ 

40 . 2 * 

MgSO^.6(1^0^” 

0 

20.5* 

MgSO,. 611,0 

90 

41.3* 


10 

22.0 (?) 

Mgsn* 7ii;o 

95 

42 . 0 * 

« 

10 

23.6* 

MgS0’.6H:0 

100 

42.9* 

M 

20 

25.2 

mhso;.7ii;o 

85 

39.3* 

MgSC .5(or 4 ?)H 0 

20 

28.3* 

MgSO:. 611,0 

90 

39.6* 

M ’ r 

25 

26.7 

MgSO,. 711,0 

9$ 

40.0* 

M 

25 

27.6* 

HgS0..6H,0 

100 

40.5* 

t« 

30 

28.0 

MgS),. 711,0 

80 

35-8 

MgS0,.H,0 

30 

28.8* 

MgSO" 6H*0 

90 

34.6 

„ e r 

35 

29.3 

MgS0^.7H,0 

100 

33-5 


35 

30.0* 

Mg SO,. 611,0 

120 

30.0 


40 

30.8 

MgSO 711,0 

I4O 

24.0 

« 

40 

31.2* 

Mgso;.6iro 

160 

13-0 

n 

<5 '* 

4d tr.pl. 

50 

55 

33-3 

33.0 

33.4 

34.3 

MgSO,.7fi,0 
" + MgS0,.6H,0 
MgSO,. 611,0 

170 

180 

190 

200 

8.0 

5.0 

3.5 

1.5 

»* 

M 

60 

35.3 

If 

220 

0.8 

♦f 

65 

36.3 

I* 

240 

0.5 



SO 


Metastable 




Mg MAGNESIUM 

MAGNESIOM Oxy SULPATE MgSO^.3MgO,nH^O. 

(O«lyon, 

Aqueous solutions of HgSO^ containing more thiin <500 gms. per liter 
dissolve MgO with formation of the oxy sulfate, . ^MgO. The 

author studied the influence of the mode of preparation of the MgO, the 
concentration of and the temperature upon this reaction. The 

results show the amount of MgO dissolved under given conditions. Por 
example it was found that one liter of iin aqueous solution containing 
500 gms. MgSO^, dissolves /|.2 gms. MgO at 60®. 

MAGNESIUM SULFATE MgS 0 ^. 7 Hj, 0 . 

Solubility op Magkrsium Sulfate in Aausons Solutions 
OP Sulfuric Acii> at 12.6^. 

(HonttAaninl « 4 id {.osana, lunn.) 


d.of One. 

per ICX) 

j»8. aat. 

sol. solid 

a. of 

per 100 

aat. 

»0l Solid 

sat. sol.^ 



Fhaat 

aat. 90 l. f 


MgilO^ 

Phase 

1.2666 

0.0 

24.33 


1.4390 

33.74 

15.16 

1.1.3 

1.2729 

8.6ii 

19.2$ 

" 

1.4431 

40.94 

11.12 

*’♦1.3 

1.2861 


16.05 


1.4906 

53.01 

4.25 

1.3 

1.3267 

24.28 

12.23 

’•"•“MgSO^.H/) 

1.56BH 

59 . 10 

1.50 

”tl.l.3(T) 

1 • 3440 

27.20 

8.68 

Mgso .h;o 

1.6553 

66.49 

0.3B 

1.3 

1.3592 

28.9s 

11.92 

" + 1.1.3 

1 . 77 HO 

H.u 

0,21 

t1 

I.364X 

29.81 

12.37 

1.1.3 

1.8455 

98 .56 

f). 1 4 

M 


1.1.3 = MgSO^.flgSO^.BH^O; 1.3 = MgSO^. . 

Results for this system at 0®, iq® and 35.5*^ are given by Arditti, 
1933, i*' ^ diagram but without the numerical values. The 

author reported the solid pliases to be MgSO .71(^0, MgSO , iH 0 , 

MgSO^.H.SO^, 3MgS0^.3Hj,S0^ and .H^SO/ ' 

Solubility op Magnesium Sulpate in Aqueous Soluti<»n.s 
OF Magnesium Chi2»riue. 

{ProahUch, 19^.) 

The authors results were plotted and the following values taken from 
the average curves 


Results for Aqueous Solutions Ooiatnning: 



go i»«. MgCl per liter 

too pia. 

per liter 


Pii. 

per liter 

in each 

One. per 100 igfia. 

sat. Ml. 

per 100 gaa. eat. Ml. 

flei. 

per 100 »i 

.. »ftt. Ml. 

caae 





r. 



20 

21.0 

3.8 

l 4.0 

B .5 


5 .0 

24.0 

40 

25.5 

3.7 

21.0 

B.o 


10.0 

22.2 

60 

30.5 

3.6 

26.5 

7.7 


13.0 

21.3 

80 

34.0 

3.5 

30.5 

7.4 


14.5 

21.2 

100 

36.0 

3.4 

30.5 

?. 1 


7.5 

23.0 

120 

30.0 

3.4 

23.0 

7.1 


i.B 

24 » 0 




magnesium sulfate 


987 


MAGNESIUM Mg 


EQUILIBRIOM IH THB SYSTIK MACHBSIOM SlILFATB, Mahcahbsb 
vSULFATS AND WATMR. 

(BanratJn and BlanKanatain, IBTM.) 


ana. per 100 gma. aac. 

aol. Solid 

Ctaa. per 100 

ipui. mmt. aol 

Solid 


MgSO^ 

\ Phaae 

/ Mn§0^[ ~ 


‘ Phaae 

Results 

0 

0 


Results at 50® 


3.56 

18. 19 

MgS 0 ^. 7 Hj ,0 

2.24 

32.0 

MgS0^.6Hy0 

6.17 

17.68 


3 . 1 s 

31.3 

^ It 

10.66 

14.61 

*' 

8.43 

27.6 

n 

14*21 

12.77 

" 

12.40 

25 *^ 

H 

17.83 

11.0 

II 

13.04 

24.8 

M.C.Mm t Mg. 

23.1 

8.37 

M.C.Mg 7 Mn7 

13*33 

24.4 

MnSO^.H^O 

25.11 

6.91 

MnS0^.7Hp0 

i 6 .oo 

21.2 

»l 

29.25 

3*97 

" 

19.30 

17.08 

" 

32.0 

1.88 

" 

26.00 

10.46 

It 




30.70 

6.00 

II 

Results 

at 23^^ 


33.8 

2.36 

ft 


1.10 

25.4 

MgS0^.7fI*0 

Results 

at 90® 



1.83 

25.3 



M.C.Mgi 

E Mnl 

8.65 

21.16 

II 

0.30 

34.8 

14.27 

17.86 

n 

1.64 

33*6 

It 

a 

20.4 

14.50 

II 

3,41 

31.3 

M II 

H 

26.3 

11.88 

II 

5.72 

29*5 

II 

11 

28.1 

10.36 

n 

7 . $5 

27.2 

tl 

n 

28.5 

9.36 

M.C.Mg7 ♦ Mns 

10.55 

21.5 

II 

H 



M.C.Mg6 ♦ Mns 

13.68 

20.4 

It 

II 

30.0 

8.43 

MnSO..sH.O 

^ II 

17.86 

13.45 

H 

w 

33.7 

5.00 


20.1 

9.43 

H 

M 

35.2 

3.06 

" 

25.9 

2.39 


H 


37.7 1«04 

Mg7 = MgS 0 ,. 7 H«O; Mg6 = HgSO . 6 fL 0 ; Mgi = MgSO_.K^O. 

Mn7 = MnS0^.7H20; Mns = MnSO^.SH^O; Mni = MnSO^.H^O. 

The authors also give results for the temperatures 17.5^, 37^. 37®, 

45®, and 70® as well as the composition of the solid phases iwnd the 
values calculated to the Janecke x-m method of expressing the equilibrium. 


Equilibrium in the System Ammonium Suleate ^ Maunekium Sui.i'ATfc; ■ 1 Watkk, 

(Wtmlou. IBii. 


(•ms. p<^r KKl gmn. 

Ul. fOl. 


t-. 

MgSOi 

(NK«)2S04 

Solid I 4 j«ms 

3 o. 

0,00 

43.60 

(NlU),SO, 

3 o. 

0. 3 o 

4 • . 20 

(NH,l,S(»,.MxSO,,tlH ,0 

3 o. 

1.20 

26. 1 5 

>» 

3 o. 

7.30 

10.55 


3 f). 

16 53 

6 . 3 i 


3 o. 

27.60 

'A.tjS 

» 



Cimi, piY UMi 
•jHl. NOt. 


V, 

I^SOl 

Wii*)a804 

Solid Phmt 

60, 

0.0 

/iO.H 

f NIIHi 1^4 

60, 

4 cm 

26. ^ 7 


6u. 

1 1 . Q2 

14.27 

tt 

(>o. 

| 5 .<V| 

II Qt 

a 

60. 

76.85 

5.85 

0 

60 ♦ 

i 1.10 

l.ijH 

p 


sc 
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EQnlLIBRIOM IM TRK Systiim Maohisioh SttrAT*, Amkohiuh 
SULFAT l AKD WATB* AT SiVKKAL TBMPIRATOMS. 

(B«nr&U) and thlaMim* I93e.) 



Otoa. per 100 

me. asL aol. 

Solid 

^ (tea. par 100 ^|pia. a&t. aol 

Solid 

t® i 

' MgSO^ 



Fhafta 


«»S0^ 


Phaaa 

0 

42.77 

2.31 

Mg7 

♦ 1.1.( 

S 62.4 

34.64 

3.27 

1.1.6 ♦ Mg6 

25 

26 *44 

2.29 

tt 

♦ ” 

65 

0.73 

46.04 

”^(NH ) SO, 

H 

22. S5 

3.02 

1.1 

.6 

67.5 

36.7 

3.38 

"-►Mg6?Mgi ^ 

M 

12.0 

5.96 

It 


75.0 

1.74 

46.43 


H 

8.43 

7.83 

M 


96 

34.14 

5.17 

" + Mgi 

n 

3.02 

15.0 

tt 


tt 

29.33 

10.87 


It 

1.3 

23*32 

t* 


tt 

27.14 

12.28 

1.1.6 

n 

0.56 

31.94 

n 


t* 

24.26 

14.21 


It 

0.0 

43.22 

I* 


tt 

17.35 

19.08 

W 

45 

31.22 

3.0 

tt 

Hg7 

tt 

17.19 

21.36 

tt 

45*^ 

31.45 

2*96 

H 

+ Mg7 ^g6 - 

14.27 

24.94 

M 

46*2 

31.69 

2.89 

H 

^ Mg6 


8. 13 

36.35 

tl 

50 

32-13 

3.0 

tt 

tt 

H 

4.75 

46.73 



Mg 7 = MgS0..7HeO; Hg 6 = MgSO^.dHeO; Mgi = MgSO^-HgO; 
1 . 1.6 = Mg 90 ,.lNH,)^SO^. 611,0. 


MAONKSIOIl Anmoolum SULPATE Hg(NH^ l,(S 0 ^),.. 

Solubility of Ammonium Magnesium Sulfate in Water. 


t*. 

Gms. per 100 Gma. 

(Porkua, 1914) 

Solid Fhaae. 

t\ 

Gma. per 100 (irTwi. 

Solid Phaae. 

-0.34 

Sat. Sol. 

1.01 

Water. 

1.02 

Ice 

20 

Sat. Sol. 

1523 

Water. 

17.06 (NH,),Mg(SOj, 

— 0.80 

2.98 

3 07 

** 

25 

16.45 

19.69 


-1.23 

4.92 

5.17 

** 

30 

17.S4 

21.71 

** 

— 1.60 

6.56 

7.02 

H 

40 

20.51 

25.86 


— 2.02 

8.34 

9.10 

** 

SO 

23. iB 

30.17 

•* 

—2.34 Eutec 

. ... 


ke 4 -(NH 4 )tMg(SO*), 

60 

26.02 

35.17 

M 

0 

10.58 

11.83 

<NH4)MgS04 

So 

32. sB 

48.32 

M 

10 

I2.7.S 

14.61 

“ 

100 

39.66 

65-72 

U 

Equilisriom 

IK TRl 

System MAaKBSiuH Sulfate» 

Sodium 

Nitrate 

AMD Water. 


(acUrtkWrr, 103 O*.) 


The authors present the complete data as determined by himself and 
others tor the reciprocal salt pair Mg 30 ^ ^ 

form of diagrams shovring the fields of existance of the various 
components of the system at temperatures between o® and loo®- 

SOLXJBILITY OF MaONESIUM SuLFATE XN A<IUE 0 U» SOLUTIONS OF SoDIUM SuLFATE 

AT AND Vice Versa. (Tak^gmn'i, i«ai.| 


(jlms. per lOO gms . mi. wl. 0 »h. per 1M giiii. tut. kuL 


MgSOv 

" NejSO^. 

Solid ruaae. 

Ugss;.' 

NtiSO,. 

Scilld PbMe. 

26.68 

0.00 

MgS 04 . 7 H ,0 

16.14 

18. 16 

I . 1 .4 

23.77 

6.69 

» 

14.14 

20. 5 o 

» 

20.06 

10.80 

» 

r>. 63 

18.63 

w t-K%SO 4 . 10 H,O 

19.84 

26.54 


17.67 

18.16 

NttaSOi.ioHsiO 

21.60 

12.45 

» -t- 1 . 1.4 

io.tj 3 

19.17 

» 

19-46 

14.13 

1.1.4 

10.78 

18 ,85 

1^ 

18.28 

15.89 

» 

3.34 

20.88 

u 

16. 3 i 

18.22 


0.00 

21.54 

»» 

1.1.4 » Astf«lR:aniite» 

MgSO^.NtgBOviH.D. 
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SoLCBiuTV OP Magnesium Sulfate OcxAHyoRATE in Aqueous Solutions 
OF Sodium Sulfate at and at 30 ®. ( Takcgami* 1021 ( f , 5 



Results 

at 


Re.su Its 

at 3 (r. 


Gms. per lOO 

gnis..sal. sol. 


Gms. per lOO gms. sol. sol. 


Mg^SOv 

Noj SO4. 

Solid Phase, 

Mg SO,. 

N 4 , SO4. 

Solid Phase. 

26.68 

0.00 

MgSO^.BH.O 

29,00 

0.00 

MgSO^. 

BHtO 

25.48 

2.73 

» 

26.35 

3.96 



2 5.04 

3 .54 

» 

24.35 

8.43 

» 


24 .49 

5 .20 

» 

22.89 

u. Ho 

»» 


23.49 

7.50 

>) 

2 . 3.00 

la./ia 


■ 4 MrS 0 ,. 7 H,O 

22.32 

10.10 

» 

22.33 

i'!.7i 



21 27 

12.76 

» 

21 .92 

1 ',.47 

>) 


The tr. temp, of the 8 Hj 0 to 7 H, 

0 is at 45®.5 

-46°. 1 in 

sodium sulfate solutions 


of 7 to 9 per cent concentration. 


Solubility of Magkisiuh Sulfati ih Aqukous Solutiofs of Sodium 

SULFATB AND ViCl ViRSA AT SlVIRAL TimFIEATURBS. 

(B«arach, I9l»e.) 


d.of 

Oaa. par 100 

laa. ULt. aol 

Solid 

d.of 

Oha. par 100 jpo. a«c. aol 

. Solid 

•at. aol 

/ MgSO^ 

"V*®, 

Ptiaaa 

•«t. aol 



1 PhiJMi 


Results at 

IS® 



Results at 

50 ^^ 


1.294 

25.13 

0.0 

Mg 7 

1.901 

33.50 

0.0 

Mg6 

— 

24.92 

0.26 


1.410 

32.50 

1.96 

m 

1.291 

24.75 

0.75 


1.426 

31.60 

3 .95 

H 

1.292 

24.33 

1.68 

H 

1.428 

31.32 

4.74 

"♦1.1.4 

1.286 

23.81 

3.97 


1.414 

27.49 

7 .55 

1. 1.4 

1.301 

22.29 

7.88 

II 

1.380 

20.16 

13.86 

M 

— 

21.59 

10.93 

» 

1.374 

15.75 

18.62 

H 

1.319 

20.88 

11.72 

"•►Naio 

1.381 

11.98 

23.2s 

"*Na,SO^ 

1.271 

13.89 

9.92 

Naio 

1.364 

9.80 

24.77 


— 

8.09 

9.90 

11 

1.329 

3.52 

29*42 

« 

1.185 

3.63 

10.07 

n 

1.310 

0.0 

31.70 

« 

1.132 

1.21 

10.92 

II 





1.10< 

0.0 

11.72 

n 


Results at 

97 ® 



Results at 

25 ^ 


1.400 

35.60 

0.0 

Mg I 





1.401 

33.89 

2.01 

II 

1.304 

26.68 

0.0 

Mg 7 

1.422 

32.20 

« 5.55 

"♦ 1.1 

1.320 

25.66 

2.42 

II 

1.367 

27.95 

7*28 

1.1 ’ 

1.364 

23.53 

7.96 


1.308 

18.28 

14*83 

It 

1.389 

21.53 

12.47 

"♦■1.1.4 

1.328 

14*40 

19.15 

"♦1.3 

1.383 

18.33 

15.70 

1.1,4 

1.308 

12.42 

21.01 

1.3 

1.384 

15.90 

18.47 

’’-i-Naio 

1.298 

8.74 

24.30 


1.320 

10.89 

18.87 

Naio 

1.284 

5.88 

26.90 


1.276 

6.00 

20.42 

n 

1.280 

4.91 

37.49 

Ha.ar 

1.251 

3.73 

20.79 

II 

— 

2.47 

38.50 

n ^ 

1.210 

0.0 

21.75 

It 

1.237 

0.0 

29.85 

" 


Mg7 = MgSO^.YHgO; Mg6 = MgSO^.eHjjO; Mgi = MgS04.n|0; Haio = 
loHgO; 1,1.4 " Astrakanite, MgS 04 .Na^ 8 D 4 . 1,1 - Hg304.H%804; 1 .^ - 
Vanthoffite, MgSO^.3KagS0^. The author aliso gives results for the recip¬ 
rocal salt pair MgSD^ 4- NaglNO^Jj, 4 H^O at the above tawperamres. 




magnesium 990 

Equimbrium in the System Magnesium t 

at Various Temperatures, 


Gms. per lOO Iran, 
sat. sol. 


t*. 


"Na^. 

Solid l‘haHi‘ 

0 

0. . 

0. . 

(iO,63) 

io.o 

0.0 

0.0 

MgS()..;l!i 

0. . 

io.o 

4.3 

»(?) 

toll.O 

t>., 

io.o 

4,63 

0. . 

0. . 

(19.66) 
11,i5 

{3.9'4 

4.(19 

Na^SiU. *oH 


0. . 

9.65 

4.89 

»} 

IKlI.U 

,0 

ID. . 

10. . 

•io.9 

194 

7.46M«so,jn,o hNM,Hth 
7.4 NaiSOi.ioll 

10. . 

0.75 

8.3 



18.7. 

i5.7 

0.5 


18.7. 

i44 

3.4 

«■ 


18.7. 

*iO,6o 

i 1.48 


M* M,0 

18.7. 

io.57 

11.80 

») ^?<8,S0, 

18.7. 

15.70 

1 2.3o 

NssSOa. 10 H 

i<* 

18.7- 

n.So 

13.5o 

u 


18.7. 

8.92 

13.90 

W 


18.7. 

i4B 

14.68 

n 


•a 5,. 

(28.04) 

0.00 

MgSOi .7ll|n 


if).. 

22.6 

10.8 



. 

19.8 

16.9 

*> »^N«,HO. 

mil,If 

i').. 

2K15 

i3.o 

»«1.1. 

4 

i 5 .. 

(10.86) 

((4.54) 

M w 

-i.i.i 

i5.. 

16.6 

17.8 NisSOi.ioHtCh 

i5. . 
a5.. 

(15.88) 

0.25 

(18.52) 

21.2 

Na,SO..ioH 

»l 

l<> 


0.0 

(21.B7) 

n 


3o.. 

24 . 5 "> 

8.75 

M|?S0..7U, 

,0 

3o.. 

244 

9.27 

M 

.1.4 

:io.. 

23.25 

12,35 

H t 1 

3o.. 

15.8 

1B.6 

1 .4 


3o.. 

12.3 

23.25 


3o.. 

6.48 

26,08 

MsiSOiioll 


40.. 

28.0 

8.5 

^gso, 711,0. 

1.1 

40.. 

25.1 

9.6 

1.1.4 


40.. 

24. t 

10.8 

a 


40.. 

20.05 

13.8 

ti 


4 o.. 

15.35 

19.15 

*1 


4 o.. 

i3.i5 

22.S0 

,1 


4o. . 

12.2 

23.2 

»} 


<0.. 

n .6 

24.5 

♦NihSO, 

40., 

n.o 

2.4.7 



4o.. 

3.61 

30.7 

1* 


4o.. 

2.54 

30.70 

*» 



* ladiettes RutttWi 6<|wilibrltim. 

1 .1.4 s» Aslfikftniie MgSC)4.Na|S<U,.j 


urate, Sodium Sulfate and Water 

|.Af<‘hthi*Sd and tiido, ItW.) 

<Jm<s, jii*r 1W iiai. 


nat Mwl. 



%S0, 

Na,SO». 

I 

Solid Phase. ! 


32.8 

2 . 51 

MfiSO, 611,0 ; 

5 o. . 

31.1 

5.7 

» +i 1 4 > 

“»o. , 

1o,4S 

<L 1 5 

>■■.4 ; 

>0. . 

17.8 

9.7*1 

io, . 

1H.2 

t 6 .o 


Ml. . 

Hi.ti 

18.1 


Hi . . 

14.1 

2 1.8 


5 o, , 

13.7 

2 3,8 

•» l’Mi 80 ..»Na,S 0 , | 

I0. . 

12.7 

25.0 

*» ■■■HNa«S04 ^ 

io. . 

9-65 

26.85 

lSa 5 S 04 i 

io., 

*.6 

3 o,o 

1 : 

» J 

(itt. . 

14.5 

1.92 

MgS(\.6H,0 1 

60, . 

33.8 

3.55 

» 1 

60. . 

33 .H 

1.6 

1.1.4 i 

fk). . 

I0.0 

r ».5 

f io . . 

jil.t 

12,0 

.1 I 

60, , 

lH,2 

l 5.8 

l> i 

60, , 

1,4.0 

21 8 

»> 

60. . 

9-9 

2 4.85 

Na,SO* 

60, . 

li.o 5 

* 7.85 

II 

Ho. 

1H.4 

2.8 

MgS(\.njO t 

80. . 

:i 6.3 

4.9 

Mr.HO, Na,804.*/,n,0 

Ho. . 

I'i'ii 

6.35 

i> 

80. . 

2 4-<»h 

1 i.6 

D 

Ho. 

iH.i 

if.Hi 

M ' 

Hd. . 

16.4 

19.; 

« 

Ho, . 

t 5.4 

H ,4 


Ho, , 

14.7 

22 .** 

»» 

80. . 

14,55 

22 , 3 ^ 


Ho, , 

14.2 

22.2 » 

3lgSO^JNaiS04 f 

Ho. . 

| 3 .H» 

22.55 

M ' 

Ho. , 

t*i 9 

28.1 

.(?)+Ne,SO. 

Ho, , 

0.0 

30.4 

Mb, SO, ! 

100, 

4^.5 

0.0 

MrSO,.6H,0* ' 

too, . 

4 oii 

II.0 

MrS 0.!1,0 t 

too. , 

3 1.0 

6 .o-»«s8o 

HW». 

3 i.t 

li . 2 

»» 

fOO. . 

* 3 .* 

1 2.55 


MH». . 


i'.»,4 

aC!) m6S0..3X«,80, 

HHI, 

13.75 

20.f» 

MrSO.JNbjSO, 

too. 

13.7 

JO.S 

» 

HR*. . 

0,0 

29J 

Na,SO» 


The results iu ptrauihesei are l»y Kouriiakow awl 7 .eitiriir.«yi, 1919, ^ 9 * 4 - 
DetermiuatioM 0! the sutuhiUtiea of the single suits anti miicelkneoui determi¬ 
nations at other teropiralures were taken by the atilliort fns 11 the hteratw. 
They will he found under their respeeiivo heftilings in the pretent compimtion. 

Freemg-point data for mlxturei of maffitiitini iwlfate awl sulfurte acid are 
given by Kendall and Davison, 1912*1. 
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Equilibrium in thb System Magnesium Sulfate, Sodium Sulfate 
AND Water at Various Temperatures. 

(Bla-adale and Robson, 19?8.) 



0 

Gtas. per 100 gjaa. 

A 

0 

Solid 


^ (MS. per too ®»8, H «0 


Solid 




Rpcrj 



Phftne 


*• r 


Ha,,S0^ 


Phase 


0 


25.6 

s 

1 

Mg? 

Naio 

130 

2.3 

41.7 

Na SO, ^ 1 

• 3 

25 


32. 1 

19 

7 

Mg? 

tl. 1. 

4 

150 

1.4 

41.8 

M 


II 

30 

(F) 35*3 

18 

.2 

Mg? 


4 

175 

0.7 

41.7 

H 

2 / 5 ^Hg 

H 

25 


25.4 

27 

1 

Nai 


.4 

70 

50.4 

7.6 

1. u 

55 

(D 

A)5o.2 

8 

3 

Mg6 


4 

75 

49.2 

7.7 

II 



30 

(R 

19.1 

36 

1 

Na^ 

SO^^i 

.1. 

4 8s 

47.3 

8.0 

II 


II 

65 

(D 

' A)21,0 

36 

2 



n 

95 

43.6 

10.0 

II 



75 


20.0 

36 

2 


" 

II 

100 

41.8 

10. Q 

II 


1! 

86. 

5 

18.0 

36 

7 


" 

II 

130 

33.2 

16.4 

II 



90 

(D 

A) 17.7 

37 - 

5 


*• 

II 

148 

27.9 

18.1 

II 



67 


22. 1 

34 

4 

1 . 

3 

II 

180 

15.2 

18.5 

II 



67 


16.0 

37 

5 

Na^, 

S0^>1 

.3 

75 

23.4 

29.7 

II 

-»■ t 

• 5 

70 


15*0 

37. 

,8 



II 

85 

23.0 

28,5 

II 



75 


12.8 

38. 

.4 


” 

II 

95 

21.7 

28.0 

II 



76. 

5 

12.0 

38. 

.6 



II 

100 

21.0 

27.9 

If 



85 


9.3 

39. 

,2 



'* 

130 

19»0 

27.7 

It 



86. 

5 

8.8 

39 *. 

'4 


tl 

'* 

150 

17.3 

25.4 

M 


II 

95 


6.7 

40. 

.0 


II 

II 

180 

15*7 

23*2 

H 


n 

100 


5.8 

40. 

2 




210 

8.5 

19.5 

MgS) 


1 . ! 

( 

R) 

- Roozeboom, 

1887, 

1888; 

(1 

[)‘A) = 

• D’Ans, 

1915. 





ng7 ~ i • yOpUj ngo - rigov/ . on«v/, 1,1.4 

Asirakaaiie, MgSO .Na sSO .4I! 0 ; 1,3 ~ Vantof file, ngSO *.iNa,,sS0 ; 
1.1.2/5 = Lrtweite, MgSO^. . 2/5 fl^O. 


The authors give a diagram composed of the isotherms const 
from their own and other results. From this the composition of any 
stable solution in equilibrium with one or more solid phases c.w t'e 
found for any temperature between 0 and aio®. 

A similar presentation of all available^ determination!! upon thin 
system, calculated to both the weight percent and gram molecular 
basis, is given by Froelisch, 1929, 

Solubility of Mlxtures of Sooium Sulfatk and iMAt»NKsniM Sulfatr 
IN Water (Astrakanite) Na3MK(S04)a.4Hs0. 


(F0O5&clMx>in, ihJiy, iHHH.) 
Mols. per ?oo Grams jht 100 



MoR^HzO. 

(Jrams Hat >. 


MajSO^. 

Mg 5 () 4 . 

N;i2S<>4. 


22 

2.95 

4.70 

23'3 

31-4 

24*5 

3-45 

3.68 

27.2 

24.6 

30 

3-59 

3-59 

28.4 

24. r 

3S 

3-71 

3-71 

29.4 

24.8 

47 

3-6 

3-6 

28.4 

24 >r 

22 

2-95 

4.70 

23 -3 

3^'’4 

24-5 

3-45 

3 *^^2 

27.2 

24 • 2 

30 

4-5^ 

2 or 

36. r 

ro I 

35 

4-3 

2.76 

33 0 

18.44 

18.5 

3-4t 

4.27 

43*0 

4.'! 5 

22 

2.85 

4.63 

35-2 

48.9 

24-5 

2.68 

4.76 

3^*5 

50 3 

20 

2.2 

C . 7r 

2C .0 



SuM 

Plmie. 

AnirAkanuft 


Astrakanife f- 


Antra,ki,mif + MgSllw 
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Kquilibiittm in thb SfsiiM Masbisiun ^trATi, Sobiom Solfat* 

ABl) WATIi AT 63®. 

(8«toroa«r, 

At this temperature the three double salts asirakaaite, Mg 80 .Na SO 
4H 0 (1.1. uJ LbBeite, MgSO^.Na^SO^.a/sfl^O and Vanthoffite, ** 

MgS 0 ^• 3 ^^^ 50 ^^l. 3 » exist, and there are certain regions of wetastability 
Great care is required to reach equilibrium and periods of constant 
shaking from 143 to 1,800 hours were employed. 


d. of OM. ptr 100 

|wi* aaCx 

ml, aolld 

0. or 

flat, pmr lOO 

•Ml, sftt. 

•tl. Solid 

aat. aol.' 



mm% 

ml, ml 


Pimat 

1.4114 

35*13 

0.0 

HgSD^.eH^O 

1*1729 

30 '. 48 

11.90 

1» 1*4 

1.4182 

34.86 

1.04 

« 

1.3728 

19.94 

14.46 

n 

1*4365 

33*86 

3.55 

» 

1 • 1706 

19.08 

15.37 

II 

1*4377 

33.70 

3*98 

**71.1.2/5 

1.3651 

I4. 19 

30 . 6 s 


1.4212 

30.92 

5*48 

1.1.2/5 

1 . 3687 

13.14 

33.89 

” 7 Na ^80 

1.4092 

29.06 

6.90 


1.1697 

11,83 

31.40 

^ 2 4 

1*1 

1 . 404 S 

28. IS 

7.75 

^7 1. 1.4 

1.1651 

11.13 

31.91 

"^1.1.4 

1 * 3926 

25*44 

9.84 

1.1.3/5 

1.16 14 

13.15 

33.64 

1*3 

1.3725 

i6« 18 

19. 34 

n 

1 . 1642 

1 1.70 

21.11 

'vNa.SO, 

1*4120 

29*49 

6 . Bo 

1.1.4 

1.1615 

11.14 

31.68 

p 4 

Na.S0, 

1*4035 

27.89 

7.80 

** 

1.1695 

I3.IP9 

33.59 

1*3982 

26.81 

8.53 

n 

1.1419 

8.15 

35.41 

« * ♦ 

1.3868 

24.31 

10.57 

ft 

1.1315 

4.96 

37.59 

« 

1*3829 

23.53 

n*20 

H 

1 . 390B 

0.0 

10.70 

« 

1*3795 

22.86 

11.82 

n 






EQOitiMinN I. T«* 8r«T»N HAONMiim StoL.ATi Tkallion 



SOtFATB ABO WaTI* AT 

S.YB.AL TBNFMATO.BS. 





fStrata, 





ptr too ||M 

1. mu ooi 

. miu 


ptr 100 M, 

mu ml. 

ioua 


"Tl'iii"' 


p^m 



lUlMt 

0 

2.19 32.17 H |7 ♦ 1 , 1,6 

* 1 * 1 !i -66 1. 4 a 

40.5 

10,98 15.11 TL 

U ■:,A » 



17.6 


aOiS 


3.76 

1*36 

4.88 

s-n 

6,40 

3*59 

S*o6- 

6.86 

9.4a 

10*78 


7 *aa 

24*64 

17*53 

» 3.76 

12*0 

31.0 

10.05 
25 * U 
19.66 

15*63 


** ♦ *• 
H |7 •• 1 . 1.6 64.5 

1.1.6 ** 

w n 

- - T 1 » - 

ftg 7 •* 

*• 1.1.6 ** 

1 . 1.6 


100 




7.74 

«.70 

6.47 

12.22 

15*20 

15.01 

13.52 

9*41 

2#l*7 

21.6s 


1.7? 

1.92 
15.08 
l«*51 
3 » 6.98 
32*65 
18.40 
4.67 

10*14 MfSD J 0 

■ Vso 


Hg6 

" • 1.1.6 

1.1.6 

Ti,ao^ ^ 


ai.a 

lB.« 


Tl,SO^ 


1.1.6 = Mg{»^.Tl,S0^.6H,0; Hgd = MgSO^.ftH^O; Hj, r Mg«^.7H,0. 

Solubility of Maomehum StaiATK in Meteyl ano Kiiivt. AntmoLS 

Ciic I||U)IK tBf« 1 


Solvent. t*. 

Abs. CHiOH iS 

“ 17 

“ 3-4 


Per ioft tJ»». 

I.l8 gmi. 

41 ** 

29 ** 


Mmm* 

93 % Mtl^yl Ak. 
$0% ** 

Abs. mmu 


I* IVf I km. Mvwt. 

ii ii..7 mm. umkim 

J -4 4>1 

S *4 *' 
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MAGNESIUM 


MAGNESIUM SULFATE 

Solubility of Magkkshjm Sulfatb in Aqusoos Solutions of 
Ethyl Alcohol at 25° and at so®. 

(TarasA, 4 inlcow and Kaca, 1937 .) 

Results at 25° Results ai 50® 


OBis. par 100 ms. 

sac. sol. 

Solid 


Qns. par 

100 gma. sat. sol. 

Solid 



MgSO^ '' 

Phase 

Uppar^ Layer 

Lower Layer 

Phase 






MgSO^ ' 


MgSO^' 


0,0 


26.70 

MgS0..7H.0 No 

separation 

0.0 

33.44 

HgSO^-AHjO 

13* 20 


15.09 


It 

'* 

2.69 

32. 13 

it 

28.70 


4.84 


It 

M 

3.10 

31.10 

H 

39.72 


1.07 

n 

60.38 

0 . 32 

4. 10 

30.74 

" 

63.54 


O.O4 

it 

50.75 

1.02 

6.10 

26.78 

H 

71.61 


0.02 


4 1.76 

1.94 

7.64 

23.85 

ft 





39.11 

2.99 

10.41 

21.17 

rt 

At . 

50 a separation 

into 

34. 12 

5.11 

11,69 

19. i6 

n 

two liquid layers occurs be- 

32.26 

$.61 

13*95 

16.74 


tween 

3 and 65 

weight percent 

64.79 

0.1$ 

No separation 

1 ** 

ethyl 

alcohol. 









SOUTBItlTY OF AkHTDROOS MAGHRSUrM SOtFAT* IH 

Methyl Alcohol ahd ik Ethyl Alcohol. 

(Olbaon. Drlacoll and Jonts* 19F9.) 


KO 


Results for Methyl Alcohol 


atas. Hgao^ psr Solid 

100 ipa. CH-OH Phaaa 

O 


IS 

0.276 

MgS 0 .. 3 iCH_ 0 II 

25 

0.224 

' « ® 

35 

0 

00 

r. 

0 

H 

45 

0.153 

r» 

55 

0. 123 



Results tor Ethyl Alcohol 


.0 

Oka. HieSO^ par 

lloUd 

t 

100 

Phaaa 

15 

0.025 

Mgao, 

35 

0.020 

w 

55 

0.016 

M 


Solubility of Maghbsiuh SulfatI in Sbtkral Solybnys. 


Solvenc 


Qtaa. HgSo. par 

100 »aa. aal mU AuUvdflty 


19 95% Formic acid 

25 Pure Glycerol {d ^ = x.246) 

31*25 Aq. 46.5 Wt. Percent Cane 
Sugar Solution 


0.34 (Aschaa, 1933.) 

20.8 (Schnelloach and Rosin, 

1^29*I 


14.0 


(Kohler, 1897,) 






Mg MAGNESIUH j 

Solubility op Maonesiuh Siilpate ih hiimtnm StiLUTiONS or i 

Iso Propyl Alcohol at 2%^, I 

fOinniniia ana n»«n. j 

I 

The results locate^ the tunod.il curve of the systetn,including a | 

lie line,* , which shtmH the ttwipoHi ii<m t)f im liquid layers in { 

contact with each uthei\rwd the plait point, PP, at which the im 
liQuid layers bee time ht^mogentHiuH. / 


(tas. ptr lOO fB8. 

MU sol. 

‘)h»». i»«r 100 

. 

MU sol. 







JO. 10 

i.n r 

uu 10 

u ,80 

i 

f 

p.Bo 

a. 77 

o.cio 

Id.00 


jBaio 

ti . 20 

^. 10 

16.40 

1 

. 11,70 

n , 00 

^».0O 

19.40 

I 

:m.<} 

rr 

1.00 

33.SO* 

! 


The composition of the homtqjenetiuH mixture, Plait point PP, of ihe 
systetn MgSD^ ^ Tertiary Butyl Alcohol ♦ at was found by 
Ginnings, Herring and Webb, in\\ to be, 

percent MgSO^ 37. a percent ter. ♦ 60,5 percent HjjO 

The original results lor the remaining points on the binodal curve * 
are not given but only the values »»f consi»uits calculated from empiri- 
l;() cal equations. 

The bi nodal curve of the nystm Hg:iO^ ♦ Ally I Alcohol »■ H^O at 35® 
has been determined by Ginnings an*l [ieen^ lhat for the system 

MgSO f Pyridine e \\^() ,u has been detemined by CUnningH, Webb 
<ind Minohara, The authors do not give their experimenial 

re?sulis but only the? values of a serie-i of arbitrary constants cal- 
culatett fmm them by means of empirical equations. The results showed 
that allyl alcohol is more diffiruli to salt out ih*tn iso propyl or 
normal pnipyl alcohol. 


KqUILIBRItlM IK THi SISTSH HAaKtSItlW KtlLPATE, 1 I»»A AK» WAT«» AT 




OeiUyuoir* Lwsasiry* 

s »4 aniMrp. 

lU.’^.l 

f 

(teia. y«f 100 

Sit. Mi 

itoilu 

ciMi. p«r too ^s. Ml. ml 

. ttnUd 

^ MgSO^ 


' rnsst 



^ PhiM 

28,4 a 

0.0 

MC«,. 7 ( 1,0 

2 1 . 14 

46,04 

UK, 1 

28,16 

4.11 

rt ' 

20.79 

50 ,15 

ff 

28.00 

u,i 5 

M 

20,96 

5 1.09 

••eailNll.). 

28.32 

20.80 

^■^1,1,1 

21.08 

5 t. 39 


28,19 

22.84 

1 • 1.1 

17.6 1 

53 . »5 

« 

25.96 

37 • 36 

» 

14 . itt 

53.91 

IN 

25.16 

13,57 

” 

9. Jl 

54.79 

m 

21.84 

16.66 


4.47 

55-43 

H 

21.64 

41.00 

l» 

0.0 

57.00 

M ; 

Emu LIBRIUM 

IK THi 

StSTlH HaOKESIOH 

HoLrArit, 

JJtiTiAK AK& 

WATIt AT 25®. f 



cPalH&ftcti. Ties 



flB, Hols, 

p«f 1000 #)#, H,,o 

«4U# 


^ ■ 



f 

1.039 

0.0 


1 

1 

0* 0 

15.69 

Upper liquid 

layer j 

2.B54 

0.1704 

biwer liquid 

layer I 

0.0 

51.09 

MILCinrKIJL 

r f S 

i 

1 




MAGNESIUM 


QQ 5 

Data for the system magnesium sulfate, phenol, and water are by Fiin- 

raermans, 1907. 

Fusion-point data for mixtures of MgS()4 4 * KoS()4 are givt‘n !>> < dusberg, 
1906; Nacken, 1907a and Grahmann, 1913. Results for MgSCb b XusS()4 
are given by Nacken 1907b. 


MAGNESIUM Di THIONATE MgS, 0 e.(HI, 0 . 

Solubility of Magnesium Ditiiionatk in Wateh. 


t". I*". 

Gms. MgSaOc per 100 gms. sat. sol. U .()4 i'i. io 


( Baal. l**w*tl. 


33.91 r> . i j 


MAGNESIUM SELENATE MgSeO^ 6 H^ 0 . 

Solubility of Magmbsiuk wSklbnatk ih Water. 

(M«y©r and Aullch, lOPfi,) 


,0 

Qaa. MgSeO^ 

par Solid 

-0 

tins. HgUeO^ per 


too 91a, aat. 

sol. Phase 

t 

100 »ps. sat. aol, 

7 .S 

9.2 

Ice +• MgvSeO .tH^O 

25 

37.5 

0 

16.7 

MgSeO 7 H. 0 ' 

30 

3 t *2 

4.7 

31 » 2 * 

MgSeO' 6H-0 

40 

32.3 

7.5 

32.1* 

11 

40 

33 . 8 * 

8.0 

23.0 

" f MgSeO . 7 II 0 

50 

34.0 

20. 

27.2 

Mg SeO^. 611^0 

60 

3 S .8 

* Metastable 




The mixtures were shaken for periods of 

4 to 6 hours. 


Vhm§ 




Equilibrium in the System Magnesium Selenate, Ammonium 
Selrnate and Water at 

aawr#nc« and King, igw,) 


Qns. per 

100 gas. sst. 

sol. Solid 

a»a. per 100 

” 1 

. aat.. 

(MH^)2SeO 

^ MgSeO^ 

' Phase 


0.0 

36.60 

HgSe 0 ^. 6 H ,0 

20 . 24 

5 * 6 

1.25 

36.66 

*i 

26.20 

3.24 

2.26 

36.76 

” 1.1.6 

33.60 

1.55 

2.53 

36.08 

1.1.6 

36.40 

1.17 

5 .03 

27.60 

n 

40.50 

0.70 

9.73 

17.48 

n 

52.26 

0, 22 

16.60 

8.95 


55.15 

0.2 1 

1.1.6 = MgSe0«.(NH4)j,Se04.6113,0. 
The mixtures were shaken for at 

54.16 

least 12 hours. 

0.0 

Thi 




I, l.fj 


(Nl! 1 :M) 


♦uiihorn nivr* 


--I--- V*. A A. Cl, rrin,c 

and that of Meyer and Aulich, at 30®. 
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i)f TH® System HACKisit^M Silemati, 

SSLIKATI AND WATIR AT 35“. 

(iity«r iBCMi xullch, 


Sobium 


Qns. p«r too 

gBS. lat. sol. 

Solid 

' NAgSeO^ 

MgS*0^ ' 

PhA*« 

0.0 

27.5 MgSe 0 ^. 6 H ^0 

12.32 

20.20 


14.36 

19.90 


17.20 

18.30 


20. 11 

16.98 

H 


Om. n#r 100 1 

Mi. sat. iOL 

Solid 



Fhiii 

24.32 

14*36 

HgSeO^.eHgO 

28.76 

iS.i8(?i 

M 

31.22 

10.66 

«^Na.SeO,.: 

33.24 

8.22 

Ha.SeO -loH, 

36.4 

0.0 



The mixtures were shaken for periods of 34-36 hours. 

MAGNESIUM SIUCATB MgSiO,. 

Fusion-point data for mixtures of MijSiOi -f MnSiOj arc given by Lebedev 
(1911). Results for MgSiOj + N.iaSitb .in* given by Wallace (1909). 


KANQANESE Mn 


SOtHSILITY or Hanoansss in Mnrcory at 31)“. 

(Irvin Min iw.I 


An amalagam of i gm. Mn in joo gm;i» llg was ihniugh a sintered 

glass filter and the manganese in the weighed filtrate found to cor- 
respondto a solubility of o.ooi percent with *i« error of ml, A »le- 
termination by Tammann* Kollmann tind Hinnateer, joa?* by the idectro- 
metric method, gave o.oooa«i Hr per mo gm. Hg. 

BO MANGANESE BOEATE MiiH 4 ClU>i)i. 

Solubility in Water ANn in Aoueous Salt Solutions. 

(H&rtky iind R«ma«r J. <’h. bj, i.i?. *ui) 


Ornmi MnlLOiOa^f per Uirr In S*4yH*>n% ol, 


t®. 

H^ 4 - 

triCff 

NaiSO*. 

(o.a lim». 
per lirrr). 

■jk. 

C io «#m». 

|jrf UirrL 

KrtLl 
<i« Umi, 
|.irr Ulrr), 

V^Clt 
(■m limi. 
Irf l 4 lrr). 

14 

o «94 

1.7 


. . . 


18 

. . . 

... 

0 77 


2 .91 

40 

0.50 

0 .69 (51®) 0 65 


2.44 


. . . 

. , , 

0 36 

0 Ao' 

3.2s 

80 

o*o8 


012 

0.29 

* JS 


Br 


MANGANESE BEOMIDE MnBr,. 

S 01 ,UIIll.ITV IN WaTKB. 

CEi^rti, i%4) 


t®. 

Oiw, MnRr* 
mr 100 0ms. 
Sduttas. 

Sidid 

t®. 

Oms Mnllff 

per (oo «;wi. 

— 20 

52-3 

MnErt^HyO 

40 

63 8 

— 10 

S4a 

M 

50 

64 s 

0 

$6 0 

M 

9o 

M> \ 

10 

57-6 

*• 

70 

6« 0 

20 

S9S 

** 

80 

6q 3 

n 

60.2 


m 

69 3 

$0 

61 .1 


100 

b() s 


Mid 

Eh**. 

&falirt4H*0 


Meltr.iflfO 
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MANGANESE Mn 


MANGANESE ACETATE Mn(CHjCOO),./, 11 , 0 . 

100 gms. H, O dissolve 64-5 gms. Mn (CH, CO 0 ),./, 11 , 0 at 5 o; The determin¬ 
ation was made by adding w^tcr gradually to a weighed amount of the pure eompouna 
untill the last few remaining fragments of crystals just disappeared. 

(Cadonhtiid and Viniag, 1@24.) 

100 gws. Methyl Alcohol, sat, with anhydrous Mn Acetate, dissolve 
4.76 gms. MnlCHjOXlti at is* and 12.30 gm. at 66.2* (b.pi.). (Hensiuck, 

193 ^.1 


MANGANESE GLUCONATE Mn (CsHnOy)«. 

100 gms. sat. solution of manganese gluconate in water contain 16.8 
gms. MnlCgH^^O^lg at 25®. (May, Weisberg and Herrick, 1929.) 


MANGANESE BENZOATE Mn((:eH 5 G 00 ),. 2 Hs(). 


MANGANESE Cldor, Oxy, etc. BENZOATES. 

SoLuuiLiTY OF Each Skparately xn Wati'.h at ^0®. 


{ Ephraim aad Pli$t«r, 1925. ) 
Coiupound. Formula. 


auliMlrrnii* fmp»l. 

p«T t(K» <T. nud, 


Manganese Benzoate. 

» -4 Chlor Benzoate.. 

» ~4 >> 

» -4 Methoxy » 

n —4 Nitro » 


Mn(C6HsC()0)s«aHiO 

MnCCfiH^-Cl.COOh.vUiO 

Mn{(:,n4,on.G()()),.8ntO 

Mn(C6 a*, oca 3. Ci)0)t . :ui, u 

Mn(C6a*.NU5j.C()0).j.GaaO 


4.8i 
I, X 

3 .‘b 4 


CH 


MANGANESE CINNAMATE MnC, 8 au 04.2 a^O. 

100 cc. sat. sol. of manganese cinnamate in water contain 0/114 Mn Gp IIji 
at 20 ®. ( Ephrttim ind 1133 ,1 


100 gms. Hj ,0 dissolve 0.26 gm. at 26^. (DeJong, 1909.) 


MANGANESE FUMABATE MnCifliO^. 

100 gms. H2O dissolve 0.14 gm. MnC4Ha()4 at 3 o^. {W^lm md Oowii«, itas t 

MLANGANESE HELIANTHATE (Gh H,4N3SO..,y^.,j 11,0. 

1000 cc. HgO dissolve 0.06 gm. of the salt at f stark mui Oishn, mi. 1 





Mn MANGANESE 99^ 

MANGANESE Anihrarene, Beir/cat* ami Naphihaleiie SULFONATES. 
Solubility of Ka.c.ii Sebahatki.y in Wateb. 

(Kp^raim untl i^fiHlor, iy*i5, It3a«; Kphrwim md Srg*n\ itia.'v. p 

0ms, 

anhydrous cmpd. 

Cumpnaml Fuimuk. ptrlMec.sB.iol. 


Manganese 

Anthracene-- 

i-sulfou 

ale. 





.«iito 

7.0 

0.0477 

>» 

n 

A- 

9 




%n « 

Jt.HOs'i 

f.lIjO 

ao 

0.00574 

9 

Beir/.ene siilfomiit‘.. 




Mu 1 

s».HO»U 

•ai^o 

iB 

13.998' 

>t 

9 

M 






9 


7 X> 

16.348 

9 

>» 


• 





9 


3.1 

18.840 

>J 

9 


* 





9 



'>, 4 . 6 c )6 

9 

9 


. 





9 


54.5 

3 '^.. 3 i 5 

)» 

9 


«ulf 







B0.5 

4 ’ 1.924 

9 

Naphthalene 

I - 

ante 



Hi\ .i; 


ir,o 

17.0 

0.479 

» 

u « 






Un a; 


. fi IIjO 

jfi .5 

0.334 

9 

9 




, . . 



H 


7 .n 

0.384 

9 


II 






9 



o. 53 u 

9 

9 

u 






9 


45 

o.HiG 

9 


•' 






». 


5 b 

1.359 

9 








** 


70,5 

1.946 

9 

9 







9 


:4 

a.i 86 

9 








9 


i i 


9 


9 




. .. 




Hi.5 

3.859 

9 


5 

chlor 

1 Hulionatf. 


, 1 

1 ^ it,o 

VM» 

t >‘.743 


9 

Ii 

n%y 



• 

^ni\ 

,,U.:HO,'- 

, SlIjO 

*iO 

l. 3 t 0 

MANGANESE 0 ;^ 0 NATE 

MnCO,. 







One liter water dissolves 

5 -<* 59 - 

10 

mail. 

MnCOi 

- o.o <)5 Kill. 

at »* 5 ®. 











(Afeau &m Valk, 19a.) 


100 gms. of a iat. ii^lution of Mn in watm' at iH« ami in rnntnet with COg 
at a pressure of I litimwphere eontiun 0.0} giti. Mn ilC At 11 pri*?iHure of 56 atmo¬ 
spheres O.OHO gm. is tlissoiveil. iHanhnoI, 1924.) 


MANGANESE Campho CAHBONATt 

1000 cc. sat. solution of Haaganese Camplw CarhonAii* in H«tthyl Alcohol 
contain 10,5 |ws. MglCj^K^j^O.OnOl^ at 


COO 


1000 cc, sat, solution of Mjinganese Ca«phii narOoitaie in Ethyl Alcohol 
contain 0,36 gro. at i Pi con, 

MANGANESE.OXALATE nmi 

Somnn.iTY or Kac« or Titr HvniiAtr^ Si-trAtiAiri.v in Wateil 

1 1 hiimht'rliitii, Hiimr* «tt«l i 

Saturation was imnired by eoitilunl stirring in ii Ihrriimitiit. The irihydrate 
changes gradually to the diliydrato. Tin* error tlnn to this rhiinge wai very slight 
The results in parenthesci lire hy Chatterjee iind lihiir, i<r«i, 4 * 


Results for the lltitvdtale. 


Htiulti for llie Trihvdraie. 


MnC» 0 » P*T 

t*. iPiH IMS. iat. w). 


1' 

tiiu* l»»r 

twiwi »»i ii«»l 

0 , 0 .. o.ohjH 


UAI. 

il.fillfi 

6.3.. 0.0235 

9 

6/1. 

. «.o3HH 

12.H.. 0,0256 

.. 

t-a.H. 

, o.o47ti 

20.1.. 0.0285 


20.1 ., 


25.0., <ko3o8 


25.0., 

, . «. tililiij 

3o.3.. o,o33S 



Ii.<l7tk| 

3{). 0 ., 0 . 0369 * 037 :)! 



, . |f>.o7Ho) 


HnUd rimsf. 

Wn(:iO,. 3 H ,0 

ti 


ti 

») 

» 
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More recent detenninations gave the following results. 


t® 

liter sat. solution 

PH 1 U. 

Author! ty 

18 

0.2697 

MnCyO^.aH^O 

(Sc holder, 

1930.) 

25 

0.3087 

" 

(Money and 

Davies, 193a. 

18 

0.5368 

MnCgO^.sHyO 

(Scholder, 

1930.) 


MANGANESE OXALATE Mn(:u 04 . 2 H 20 . 

Solubility in Aqueous Solutions at 25®. 

(Hauser and Wirth, lyoy.) 


In Sulfuric AckI 
Solutions. 


In Oxalic Acid In Aninionium Oxalate 
Solutions. Solutions. 


Per 1000 Gms. Sat. .Sol. 

Per 1000 Gms. Sat. Sol. 

Mols. 

Gms. 

G. Mols. 

(Jms. 

(C 00 H) 2 . 

Mn(C(K))j. 

(NHd,(CXK))«. 

Mn(C(K))a. 

0 

0.312 

0,005 

0.3.58 

0.0125 

0 - 7 S 9 

0.025 

0.479 

0.025 

0.930 

0.050 

0,761 

0.050 

i .080 

0.125 

1.789 

0.125 

1.396 

0.245 

3-970 

0.25 

1.708 

0.245 

4.005 

0.49 

2.081 

0.281 

4.650 


Per 1000 Gms. Sat. Sol. 


Mormality 

Gms. 

Soliil Pbaiwe. 

HaS<L. 

MnCGOO),. 


0.025 

1.825 

MnCVn aHaO 

0.24 

8.850 


I 

25-915 

u 

2.389 

51.080 

u 

2.987 

60. I0<) Mn(V>* dljG f (U(K)H), 

3 952 

73.200 

•• 

4.500 

82.401 

H 


Results are also given for the solubility of Mn('a04.2Ha0 in uq. Htiluiions of 
H2SO4 containing also about 0,25 gin. mols. free oxalic acid |)er liter ul 25® 


Solubility of Manganise Oxalate ih Aqueous Salt SoLUTiona at as®. 

(Honey md Davit*. 1034.) 


Results for Aqueous Solutions of: 

Manganese Chloride Potassium Oxalate Sodium Oxalate 


te. Mols. 

psr IJlter sat. sol. 

Qis, Mols. psr liter sat. sol. 

0*4, Hols, psr 

^ur sat. 1 

■■ - 

' MnQg 


w. 

Mnc^04 ' 

^ 

0,0 

0.00$ 

0.05 

0.00216 

0.00 1672 

0.00 16 

0.0405 
0,1198 
0.1994 

0.002869 

0.006065 

0.009529 

0.0780(1 
0,1600 

0 .24 it 

0.004634 
0.007708 
0.01097 


co> 
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BIANaANlSE CHLORIDE MnCl,. 

Solubility in Water. 

(Etard; Dtwsoii aad Williams— Z. physik. Cbem. 31, 63* '09.) 


t \ 

Gr. d 
Soluticms. 

Gmmi MnQa per loo Grams 
Water. Scdutlcm. 

Mean.. MnOi Md 

100 Mois, HiO. 

— 30 


53-8 

35-0 


MnOi+HiO. 

— 10 

... 

58-7 

37-0 

. . . 

#« 

0 

... 

63 -4 

38.8 

. .. 

u 

-f 10 


68.1 

40-5 

.. . 

u 

20 


73-9 

42-5 



2S 

I.4991 

77.18 

43-55 

II .08 

a. 

30 

1.5049 

80.71 

44.68 

77-55 

M 

40 

7-5348 

88.59 

46.96 

13 .69 

- 

SO 

I -5744 

98.15 

49-53 

74-05 

*4 

57 -65 

1.6097 

105.4 

57 -33 

75.10 

«4 

60 

I.6108 

108.6 

52 06 

75-55 


70 

1.6134 

110.6 

52-52 

75-85 

80 


|I2.7 

53.98 

16.14 

•• 

90 


114.1 

53-2 

. . . 

14 

100 


iiS '3 

53-5 

* . • 

i. 

120 


n8.8 

54 3 

. . . 

•* 

X40 


119.5 

55-0 

. . , 

*4 


More recent results for the solabllity of MnCl, in Water, In fairly 
close agreement with the above, are given by Benrath, 19^4. 


One liter of water dissolves 87.0 grams MnCl,. One liter of sat HCl 
dissolves 19.0 grams MnCl, at 1 2 °. CW.tt, . compi. rmd. 92 , ’a,.) 

Equilibrium in the System Manoanehk Chlorioe, Potassium Chloride 
AND Water. 191^,) 


Gto 


pw i«x> C*mA. 
Sol. 


6 

6 

6 

2$.4 
28.4 
28.4 
28.4 


40.23 

35-94 

44.46 

43.28 

38.6s 


__ Mid Phaw. f. 

TccT 

... MnCUHiO 538 

9.41 •• s8 3 

2i.0(} KCt 63 ft 
... MnCWW) 63 ft 

8.66 ■' + 1 . 1.3 63.6 

13.79 ■■ +«.«.3+Ka 63.6 

2 O .91 KCI 63 6 
1.1.3 


t 5 ms. ptf losOmi, 
sii, Stil 


5 * 72 

SI 

49 OS 
44 05 
36.85 


Soliil Fhii«, 


KVl 


6.01 MaCl,.4Hi0+MnC*lj.iH|0+i.i.a 
M»Cts. 4 M|O+M«C*ls. 3 H |0 
. . . MnClji.sIliO 

6.67 ** +M.1 

11.40 i.M+MftCIs.iKd jIMI 
18-77 MftCts.aiCa.itI,t> f M«CI, 4 Ka 
3*-57 icn 

Mn( l..KC1.2H,(). 1.3.3 « MnCyKCl.sUjO 
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Solubility of A^xtures of Ammonium and Manganese Chlorides in 

Water at 25®. 

(Foote and Saxton, 19x4.) 

Gms. per 100 Gmn. Sat. Sol. 


Gms. pe r 100 Gms. Sat. Sol . 

MnClj. 


Solid Phase. 


NH^Cl. 


MnCla. 


23 -97 

7-97 


17.09 

18.76 

22.94 

9-65 


15-05 

22.44 

21.44 

12.31 

■ a mixed crystals 

13-17 

24.52 

l-l 

H 

00 

13-38 


9-15 

29.24 

20.10 

1S-19 


5-90 

34-78 

19.70 

19-75 

15-92] 

16.02 

a and fi mixed 
crystails 

3-77 

2.98 

39-48, 
43-71 1 

19.67 

15-47] 


2.94 

43-441 


SoUd Phase. 


$ mixed crystals or 
double »lt aNH40i. 
MnCIs.aHiO 


sNILCl.Mnt'lj.aH/) 
+Mnt'ls.aHaO 

a mixed crystals consist of NH4CI with varying amounts of Mn(n3.2HaO: 

/? mix^ crystals consist of the double salt 2NH4Cl.MnCl2.2H2O with excew of 
NH4CI. 

This case represents a very rare type of solid solution “in which a single salt 
and a double salt are each capable of taking up very considerable quantities of 
the other to form homogeneous mixed crystals.^ 

The System Ammonium CHLoniOE -f Mancanous Chlohide + Water at 

( Clendinnen luid lUvctt, 1921 . | 



Oms, per 

too gmn. 



(;m». per 

HH) xms. 


1 


sat. 

sol. 


d of 

sat. 

sol. 



d of 

- 

, „iii - 


... . ■ 




sat. sol. 

NIL Cl. 

Mn Cl,. 

Solid Pha^e. 

sat. sol. 

NH,Cl. 

MiiCl,. 

Solid 


1 . io 5 

33.52 

2.91 , 

1 

1.365 

10.52 

32 .Hu \ 



1.129 

31.93 

5.84 1 

Mixed crystala 

1 

7.55 

38.02 1 

Mixed 

r ry St ils 

I.I 83 

•29.50 

.0.16 1 

. Senes Ar 

i, 4 S 2 

5.44 

43,10 1 

Scrie 

% (HI 

1.192 

■27.81 

12.95 

) 

i. 543 

3,0 

17.20 \ 

1.200 

27.07 

> 3-79 

F and G 

1.575 

^•94 

49.33; 



1.210 

25.28 

1.5.91 

1 

1. 58 1 

2. 4 i 

5 u .'^2 

H and K 

1.239 

22. 5 i 

18.81 1 

f Mixed crystals 

1,583 

2.21 

>0.68 j 

Mixrtl 

ri'V 

I 267 

19.04 

22.42. 1 

1 Series GH 

1.592 

1.61 

. 16 

SericH Rl) 

I . 3 i 7 

14.33 

‘-‘ 7-74 , 


1.619 

0.91 

5 i .47 ! 

t 



Cl 


The solid phases lie on the line connecting the compoiilioiis of pure ammoiuuni 
chloride and the dihydrate of manganous chloride. The systein m of a icimcwhut 
uncommon type. There are three vary well-defined series of mixed eryptnls, 
namely, AF, GH, and KD with two gaps, FG and HK. The eornpostlion of the 
alleged compound 2 Nn4 CLMn Clj .2 Hj 0 is well within the second series GIL 
The authors also give a very complete series of determinations at 2^1®^ which supple- 
ment those of Foote and Saxton, published in 1914* 

In a later paper Clendinnen and Hivett, 1923, give rasiilti upon a critiriil iohition 
temperature for solids in the binary system ammonium chloride-manganous ehlorido 
dihydrate. Eight isotherms between and 60^ were studied and the results 
of the analyses of the solutions and wet solid phases are given. The percentage 
of ammonium- chloride in the solution and solid pliases were plotted and the 
isothermal distribution curves thus obtained. These show regions of homogineous 
single-phase mixed crystals and also a heterogeneous region. This latter wa» 
studied in considerable detail. 

More recent determinations on this system of 35® by Ben rath and 
Schackmann, 1935 » show that the product which separates frcwn the 
supersaturated mixturi^ doiifii not rmtkr.h 







Mn MANGANESE 1002 

MANGANESE CHL.OBIDE IVlnCIa- 

100 gms. sat. solution of mangauoao chloritlo in soleniUm o^cychloride (Se 0 Cl ) 
contain 0.l6 gm. Mu Cl^ (Wise, 1923* 

100 gms. pyridine dissolve 1 . 2 ^ gms. Mn Cl^ at and 1.06 gms. at 25 ^. 

* i Mailer, H.. 1924. j 

100 cc anhydrous hydrazine dissolve 13 gras. HnCl^^ at about 20®. 

W«iah and Brou«r»on. ion.) 

Fusion-point data are given for: 

MnClj, PbClg (vSandonnini, 1911, 191a.) 

" -»• SnClj, (Sandonnini, 1911; Sandonnini and Scarpa, 1911,) 

'• ZnClj, (Sandonnini, i9i2» 1914.) 

MANfOANESE Per CHLORATE Mn(ClO^ 1 ^. 6 H^ 0 . 

Solubility op Makgakbsb PepChloratb in Srvbral Solvents at About 20°. 

(Oiftnty 4nU M«nn, 


10 


The determinations were made by adding, at room temperature, succes¬ 
sive small amounts of solvent to a weighed amount of the salt until, 
upon vigorous shaking, the last trace of perchlorate just disappeared. 


Solvent 


(He. 

per 100 cc •olvent 


(Salvadori, 1912 .) 

Furfural (C.HgOCHO of d -j- = U1550) 90 

Ollosolve (Monoethyl ether of ethylene glycoBno 

MANGANESE Hexa Antipyrlne Per CHLORATE Mn(COC.^K,. (CIO 

IvJ I r r 0 Aw 

100 cc sat. solution of the salt in water contain 3.63 gra. 
Mn(COC^^n^^N^)^.(ClO^at ao®, (Wilke-D 5 rfurt and Schllephake, 1929.1 


MANGANESE FLUORIDE MnF^ (.nll^O?). 

Solubility op Mangahbsb Pluoriob in Water. 


t° 

Qfce, Hnfj^ per 100 ipe. eet. eol. 

Sol let fhiJ« 

20 


MnF^nH.O 

? 

40 

0.66 

60 

0,44 

? 

100 

0.48 

? 

25 

0.186 gm, per loocc sat. 

sol. (Carter, 


Solubility op Manganbsb FLooRini in Aquious Solutions op 
Hydrofluoric Acid at ao®. 

(inirt#«ftcner, finger end Htp. i^s.) 


Ctee. per 

100 ^a. eat. aol. 

solid 

^ HP 


Phaat 

5»a8 

2.88 

MnF^ 

17.05 

3.73 

n 

36.42 

0.72 

n 
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MANGANESE Hexa Antipyrine Boro ELOORIDE LMn(00C^QHj2Nj,)g](BP^ 

100 cc. sat. solution of Manganese Hexa Antipyrine Boro Fluoride in 
water contain $,4 gms. CMn(COC^ qH^BF^ ) ^ at 20°. 

(Wilke-Dorfurt and Mureck, 1929.) 


MANGANESE Ammonium FLUORIDE MnNH^Fj,j. 

100 gf^s. sat. solution of Manganese Ammonium Pluoride in Water.contain 
1.2 gm. MnNH^Fj at 30®. (Nuka, 1929,) 

MANGANESE Silico PLOOHIDE MnSiF,.6Hj,0. F 

100 gms. Hj,0 dissolve 140 gms. of the salt at 17.S®. of the 

solution = 1.448* (Stolba, 1883.I 

MANGANESE Pyridine etc. FLUORIDES. 

Solubility of Each Sbparatbly ik Ethyl Alcohol amd 
IK Acetic Acid at 30®- 

fOlsfton. 1930 .) 

An excess of each compound was shaJcen with the solvent and the 
saturated solution analyzed for manganese by reduction with SO and 
precipitating as manganese ammonium phosphate and weighing as the 
pyrophosphate. 

OmM. CUMpouna (7H^a of Cryst.) 

Conpound PUmuld *ojtutt<m in: 

Manganese: 

Pyridine Tetra Fluoride C-lf-NHMnP .H 0 0.739 3.936 

Quinoline " " C H^NHMnP . 3 fi 0 i.s 6 o H..n56 

Tetra methyl ammonium " (CHj|)^NMnF^. 3 fipO 0.289 4.326 

Ethylene di amine pent a" (NH^) j»H^MnF,,. 0.003 0.103 

Guanidine tetra " CNH(NHj;)^H MnF..3n^6 0.029 0.449 

" penta •• CCNHlNH^ )pHJ/nF^ 0.013 0.051 

MANGANESE IODIDE I 

100 gms. Liquid Ammonia dissolve 0.03 gm* Mnl^ at 0®. (Hunt and 
Boncyk, 1933,) 

MANGANESE Mercuric IODIDE 3MnI^,sH^Ij^.2oH^0. 

A saturated solution of the salt in water at 17® has the composi¬ 
tion 1.4 MnI^.f^^Ip.io.23H^0 and density 2.98. (Duboin, 1906.J 

MANGANESE Ammonium MOLYBDATE Mn^(Mo^O^)j,.S(NH^)^MoO^. 

100 gms. HpO dissolve 0.98 gms. of the salt at 17®. (Struve, 1854.) 
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MANGANESE NITRATE Mn(N 03 )j. 

Solubility in Water. 




(Punk 

— Wiss. Abh. p. t. 

Rcichanstall 3, 438, 

'00.) 



Gms* 

Mols. 



Gms. 

Mols. 



Mn(NO,)a 

MnCNCWi 

Solid 

t*. 

MnCNGs), 

MnCNG,), 

Solid 

f . 

per 100 
CTms. Sol. 

per too 
mSs.H] 0 . 

Phase. 


per xoo 
(5ms. Sd. 

per xoo 
M0IS.H3O. 

Phase. 

-29 

42.29 

7-37 

Mix(NOiDa.6HaO. 

18 

57-33 

13 s 

Mn(N03)a.6HA 

—26 

43*^5 

7-63 

44 

as 

62.37 

16.7 

“ 

— 21 

44 30 

8.0 

•i 

27 

65.66 

19.2 

Mn(N03)a.3Ha0. 

— 16 

4 S S* 

8.4 

M 

29 

66.99 

20.4 

“ 

~ S 

48.88 

9.61 

44 

30 

67.38 

20.7 

u 

0 

50-49 

10.2 

44 

34 

71-31 

24.9 

(« 

+II 

54 - 5 ° 

12.0 

44 

35-5 

76.82 

33 3 

M 


Sp. Gr. of solution saturated at i8® 1.624. 

The Eutec is at -36® and 40.5 gms. Mn(NOa)3 per 100 g:ni8. Sat. Sol, 


100 gms. sat, solution of Mn<N0g)g.6Hjp0 in water contaiR 56.81 gms. 
Mg{N 0 j)g at 20®. (di Capua, 1939.) 


BiANGANESE OXIDE MnO. 

Fusion-point data for mixtures of manganese oxide and silicic acid are given by 
Doernickel, 1907. 


MANGANESE HYDROXIDE Mn(OH),. 

One liter HiO dissolves 2.15.xo”* gms. mols. Mn(0H)j at 18®. 

(Sackur and FritJEraann, 1909.) 

One liter H4O dissolves 2.xo.io'^ gms. mols. Mn(OHs) at iH®. (Tamm, 19x0.) 
The determination of S. 8 c F. was made by the neutralization method of Kuster, 
that is, by determining the conductivity^ minimum on adding Ba(OH)t to MnSOi 
)H solution and calculating the Mn(0H)i remaining in solution. 


Solubility of Manganese Hydroxide in Aqueous Solutions of 
Organic Salts. 

(Tumm, 19x0.) 

(25 cc. of the neutral salt solution 4- 25 cc. of aqueous suspension of Mn(0H)i 
were shaken different lengths of time. Temp, not stated.) 

100 cc. sat. solution in i n sodium tartrate solution contain 0.052 gm. MnsOi. 
100 cc. sat. solution in i n .sodium malate solution contain 0.032 gm. MnjOi. 
100 cc. sat. solution in i n sodium citrate solution contain 0.095 gm, Mn^O*. 


MANGANESE HYDROXIDE MnO (OH;,. 

One liter ordinary distilled water containing a little C0« dissolves 0,000.0 gm. 
Mn 0 (OH), at about 22®. I Almkvbt, I9i8.) 


BiANGANESE (Hypo) PHOSPHITE Mn(PH,02)iH,0. 

100 gms. H,0 dissolve 15.15 gms. salt at 25®, and i6.6 gins, at b. pt. (U. S. P.) 
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Eqoilibriitm IK TH* Systkm Makgakisi Phosphate, Phosphoric 
Acid akd Water. 

(Orube aad St«sch«. 10£7.) 


Results at 25® 


Results at 55 ® 


Homtllty of 

(Hia. per 

100 gas. 

Solid 

Nomslltjr of 

(Ris. per 

100 gpui. Solid 

Aq. H-PO 

eat. solution 

Plisse 

AQ. HjPO^ 

SSL. m 

^tlon Ptosse 

0 4 

ftolvenc 


Mn3(P0^)j 

> 

solvent 



1.0 

2.61 

1.36 

Mn (PO ) 

2 3.0 

8.92 

7.14 

2.0 

5.23 

3.72 

^ It 

4.5 

13.35 

10.50 

2.98 

7.60 

5.37 

n 

6.0 

16.75 

14.16 

3 ‘ 5 a 

8.56 

5.88 

MnHPO^ 

9.0 

21.67 

18.10 

6.09 

14.02 

10.36 

n 

12.0 

27.30 

24.50 MnHPO 

9.00 

19.98 

13.74 

n 

13.5 

31.30 

27.13 

9.29 

21.07 

14.59 


15.0 

33.4^ 

28.70 *’ 

n.oo 

25.32 

17.33 


18.0 

36.00 

30.90 '• 

15*25 

28.02 

19.55 

H^LMn(PC 

>4)3^ D 21.0 

41.40 

24.60 H;„Mn(POA 1 

17.96 

29.90 

17.21 

H , 

•3R2O 27.0 

57.30 

13.30 ” .3nr() 

20.95 

42.78 

11.07 

'* 

36.0 

69.00 

7.70 

24.07 

49.76 

8.43 

11 

45.0 

83.30 

7.30 

29.42 

56.29 

6.07 

If 



1 

34.78 

64.51 

3.97 

II 




39.93 

74.62 

2.46 

II 




44.79 

82.05 

2.38 

” 




50.00 

85.95 

0.0 

PO4 





MANGANESE Ammonium PHOSPHATE MnNH^PO^. 


1000 cc. sat. solution of Manganese Ammonium Phosphate in Water 
contain 0.00042 gw. MnNH^PO^.(? temp.) (Breuner, 1920, 1922*) 


SOLUBILITT OF MAKGAKESE AMMOKIUM PHOSPHATE IK SeFERAL SOLVEKTS. 


(Wenger, ii)u.) 

Grm. NH4MnP04 i>cr too (Jma. Solvent in; 


t*. 






Water. 



Mixture of 1 Pt. NK. 
{d »o.96) +4 HfO. 

0 


0.021 

0.002 

0.0x16 

20 

0 

0.020 

0,02$ 

0.0122 

30 


0.023 

O.OJ 4 

O.OXlS 

40 

0 

0.021 

0,039 

50 


0 

d 

0 035 

0.0132 

60 

0 

0.027 

0.038 

0.0194 

70 

0.005 

0.028 

0.041 

0.0X91 

80 

0,007 

0-033 

0.04s 

0.0197 


MANGANESE SULFIDE MnS. 

One liter sat. solution in water contains 71.6,10”^ mols. MnS » 0.00623 
per liter at iS® by conductivity inethtKl. (Wdgel, 1907: we Bruner mid Ztwmliki', ) 


s 


Purified manganese sulfide was agitated in 0.01 nH|S04 containing iI|S for 
10 hours at 20'’. The determination was repeated after another period of 10 hour*. 
The sat. solution contained 0.4B74 gm. Mn S, corresponding to 5 , 6 .10 ^ gm. moli. 
MnS, per 1000 cc. «ii 4 Bithr, tfiil.« 
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Attention is called by Kolthoff, 1931# to the incorrectness of the 
results of Weigel. From a critical study of the available determina¬ 
tions of the solubility of metal sulfides in water, it is concluded 
that these results are of doubtful value, and it is recommended that 
the relation between the solubility and the hydrogen ion and hydrogen 
sulfide concentrations be expressed as the reaction constant. 

MANGANESE SULFATE MnSO,. 

Solubility in Water. 

(Courcll —J. Physic. Ch. 4. ’01; Richards and Kraprie — Am. Ch. J. 26, 77. ’ox. The results 
of Linebarger —Am. Ch. J. 15, aaSi '93* were shown to be incorrect by Cottrell, and this conclusion 
was confirmed by K. and F.) 


t®. 

Grams MnS04 per 
100 Gms. 

Solid Phase. 

t*>. 

Grams MnS04 per 
yoo.Gms. 

Solid Phase 

10 

Water. 

47.96 

Solution.* 

32.40 

MnS04.7Ha0 

16 

Waii-r. 

63.94 

Solution.' 

38-99 

MnS044Ht0 

0 

53 23 

34-73 


18.5 

64 

19 

39.10 

“ 

5 

56.24 

3 S -99 

4i 

25 

65 

32 

39-53 

*' 

9 

59 33 

37-24 


30 

66 

44 

39-93 

4 

12 

61.77 

38.19 

** 

39*9 

68 

81 

40.77 

*• 

14-3 

63 -93 

39.00 

U 

49-9 

72 

^3 

42 .08 


5 

58 .06 

36.69 

MnS04.5HjO 

41.4 

60 

87 

37-84 

MaS04-H20 

9 

59 19 

37 -r8 


SO 

SB 

17 

36.76 

** 

IS 

61.08 

37.-91 


60 

ss 

0 

35-49 


25 

64.78 

■ 39-31 

V 

70 

S2 

0 

34.22 

•« 

30 

67.76 

40.38 

44 

80 

48 

0 

32-43 

•1 

35 S 

71.61 

41.74 

44 

90 

42 

5 

29.83 

4$ 





100 

34 

.0 

24.24 

n 


More recent very careful determinations of the Solubility of Manganese 
Sulfate in Water by Krepelka and Rejha, 1933, following values, 
differing in certain details from the above. 


. om, mao^ 

per Solid 


CWs. hfnSO^ p«r 

Solid 

100 ana. sac. 

sol. Phast 


100 pM. sac. sol. Phase 

- 5 23.3 

-10 31.3 

Ice 

« 

20 

23.5 

39.r 

tr.pt. 39 . 4 * 

MnS0^.4H»0 
'* 4- MnSO, 

-11.4 B^uteC32.2 

• " + MnS 04 . 7 H ,0 

30 

39.7* 


- 5 33«4 

MnS 0 .. 7 H ,0 

3 S 

40.3* 

ff 

0 34*6 


45 

41.4* 

M 

-►5 36.1 


10 

40.6* 

HaS 0 ^.H ,0 

8.6tr.pt.37,2 

" ♦ MbS 0 ,. 5 H ,0 

20 

39.7* 

tl 

10 37.8* 


25 

39.2 

M 

5 36.8* 

MnSO^.SlLO 

30 

38.6 

H 

15 ll« 4772 ) 38.0 


40 

37.5 

n 

20(1.4866)38.6 

tl 

SO 

36.3 

M 

24.s 39.3 

” MnSO^.fl.O 
« ^ MnSO^itR.O 

60 

34.9 

H 

25(1.4993)39.4* 

70 

38.2 

M 

30 40.4* 

n 4 « 

80 

31.3 

If 

35 41. 5 * 

H 

90 

29.0 

U 

as 38.8* 

MnS 0 ^. 4 Hg 0 

100-7 

b. pt. 26.1 

« 


• Metastable. ^ 

The figures in parentheses are densities of the saturated solutions, 
determined by FlOttmann, 1928* 
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manganese sulfate 

Solubility of Makganisi Sulfatk in Aquboos Solutions 
OP Sulfuric Acid at 12.6®. 

(MontMi&rani and Loaana, 19SB.) 


d.or 

Qaa, par 100 

3a. aau 

aol. Solid 

d.of 

Qaa. par 100 


. aol. Solid 

sac. aol. 

' H, 80 , 


' Phaaa 

aac. aoX. 


rtoSO^ 

Pftaaa 

1.4817 

0.0 

36.98 

MnSO..sHgO 

1.3782 

47.64 

2.10 

MnS 0 ^,H^ 04 liS 0 ^ 

1.4312 

10.06 

29.65 

MnS0^.4H.0 

1.4640 

52.21 

0.61 

KftSO. 

1.4181 

17.45 

24.93 

n ^ ^ 

1.4618 

67.42 

0.41 

MnSO^.H^O^.H^O 

1.3862 

23.82 

18.07 


1.6579 

75.76 

0.01 

M 

1.3628 

32.21 

8.03 

‘vMn so. .11^01,7748 

85.52 

0.11 


1.3561 

40.51 

4.20 

MnSO^.H^O 

1.8442 

99.12 

0.05 

MnSO^. 3(5,0 


Solubility ok Manganese Sulfate in Aqueous Solutions of 
Ammonium Sulfate at 25° and 50® and Vice Versa. 

(Schreinemakera, 1909.) 


Results at 25'’. 

Gms. per 100 Gms. 

Sat. Sol. Solid Phase. 

Results at 50 

Gms. i>cr 100 C»ms. 

Sat. Sol. 

0 

Solid Phase. 

ianS04. 

39‘3 

(NH 4 ) 2 S 04 

0 

MnSO^.sHjO 

MnS 04 . 

36.26 

(NH«),S04. 

0 

M»S04.Hj0 

3S.49 

3*64 

“ +B4 

35-35 

2.9s 

“ -f Bs,* 

33*44 

4.91 

D, 

30.57 

5.14 

B «4 

22.06 

9.65 

u 1 

16.86 

17.62 

'* 

9.02 

20.36 

u 

6.92 

35 * 9 H 

H 

2.91 

37*42 

“ 

6.29 

3 Q* 73 t 

U 

1.75 

42.58 

“ +(NH 4 ) 2 S 04 

5-70 

43,24 

+(NH4)sSp4 

1.77 

43*24 

(NID,S04 

3-49 

44.02 


0 

43*4 


0 

45.7 



De - MnS 04 .(NH 4 ) 2 S 04 . 6 IIa 0 . D^.i « (MnS 0 i)a(NH 4 )tS 04 . 


Solubility of Manganbsb Sulfatb in Aqubous SoLuriONa 
OF Ammonium Sulfatb and Vicb Vbrsa at 0®. 

(Caven and Johnacon* I9rr») 


Qm. Mola. 

perJLOOO Hjp 

Solid 

Oa. Kola, par 1000 

ipa. 

aoUd 



Phaaa 

^ 


Phaaa 

0.0 

3.533 

MnS 0 ^. 7 Hj ,0 

1.864 

0.377 

u 1 . 6 

0.168 

3.623 


3.551 

0, 167 

” 

0.251 

3.665 

" 1.1.6 

3.993 

0. 138 

p 

0.260 

3.565 

1.1.6 

5.135 

0 . 07 S 

!♦ 

0.531 

1.868 

fi 

5 .aa 9 

o.oBi 

" + 1NHJ,S0^ 

1.069 

0.769 

M 

5 . 35 <t 

0f0l7 


1.315 

0.531 


5.337 

0,0 

11 - ' 


1 .1.6 = HnS0^.(NH^)^SO^.6H^O. 
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Solubility op Manganesi Sulfate in Aqueous Solutions 
OF Ammonium Sulfate and Vice Versa. 

(Btnracii, 1931*.) 


arna* per 100 aol. Solid (Mm, pt 100 po. mc, »ol. Solid 


(KH^l^SO^ 


Mnso^ 

— \ 

Phase ' 




Phase 

Results 

at 

12 . 5 “ 



Results 

at 40 ® (con. 1 


3.17 


36.9 

MnSO. 

• SHjO ♦ 1.1.6 

29.7 

7.99 

1.1.6 


3.24 


34.91 

1.1.6 


40.75 

4.26 

w 


21.23 


3.29 

II 


41.81 

3.80 


(NHJ^SO^ 

41.75 


1.2 

»» * 

(NH^),S 0 , 









Results 

at 100® 



Results 

at 

40® 



3.45 

as. 96 

MnSO . 

H *0 + 2 .J 

1.76 


37.39 

MnSO 

4-"*0 

3.91 

23.81 

2.1 


4.84 


35.23 

2.1 

5.49 

18.47 

II 


7.6 


31.32 

II 


10.62 

10.04 

II 


10.33 


28.61 



25.35 

5.15 

It 


17.8 


17.89 

1.1. 

6 

39.19 

2.83 

II 


19.98 


14.77 

II 


SO. 15 

1.66 

" 4 - 

(NIIJ^SO, 


1.1.6 = MnS0^.(NH^)gS0^,6Hjj0; 2.1 = 2MnS0^. (NH^ )j,S0^. 

MANGANESE Ammonium SULFATE MnSO^. (NHJ^S 0 ^. 6 Hg 0 . 

100 cc Water dissolve 37.2 gms. MnSO^. (NH^), at 25®. (Locke, 1901.) 
100 cc sat. solution of manganese ammonium suLiate in water contain 
38.28 gms, MnSO^. (NH^)jjS 0^.6H20 at 7®. (Bertisch, 1936.) 


Solubility of Manganese Sulfate in Aqueous Solutions of Sodium 
Sulfate at 35® and Vice Versa. 

(Schreincnmkers and Provije, 


Gms. per xoo Gms. 
hat.^ Sol. 

Solid Phase. 

MnS 04 . 

39-45 

N%S 04 . ■ 

0 

MnS 04 .H 80 

33-92 

5-23 


33 - o 6 

7-97 

“ +(MnS04)«.(Na«S04)i 

32.92 

7.42 

(1 «< 

31-05 

9.20 

(MnS 04 )..(Na,S 04 )w 

27.67 

10.76 


22.14 

14.28 

*4 

14.58 

20.01 

** 


Cms. per loo Gms. 
^t. Sol. 


MnS04. 

Na,S 04 . 

13.96 

21.91 

12 . 19 

22 . 49 ' 

10.45 

23-41 

7-43 

26 . 58 

5-69 

29.31 

5 .II 

30.52 

2.96 

31.33 

0 • 

33 . 


Data for the solubility of mix crystals of manganese and 
o® and 39® are given by Sahmen, 1905-06. 


Solid Phase. 


(MnS 04 )«.(Na|S 04 ),<» 

*• fMnSO^lNaaSOdi 
MnS 04 -(NaS 04 )i 


4 ;NaaS 04 


zinc sulfates between 
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mangahese sulfate 

SOLITBILIIT OF MAHGAHBSK SOtFAI* I« AQOBOHS WLOTrOFS 
OF SODIOM SOLFAT* AND ViC* Vt* 8 A AT 0 . 

(Cav«n and johnaton, 1980.) 

,>■ HOX.. p.r 1000 «... Soua .V ; 

, 0.0 MnS 0 .. 7 ll.O 1.650 0.445 N»^SO 

1 : 1 ^ 0.158 " " 0-897 0.383 

^424 0.509 " 0-389 

3.413 0.566 " 4 NajSO^.ioHgO 0.354 0.369 

3.8 i 8 0.530 Na,S0^.ioH,0 0.0 0.331 

Solubility of Mancanisi Solfati in Aqubods Solutions 
OF SODIUK SULFATB AND ViCB VbBSA AT 35 AND AT 35 . 
(Cavan and johnaton, 19«)0.) 


Results at 35 


tea. par 100 

/ F 585 T 


pa. aat. aol. 

jiirso: ' 


MnSO^.aHjO 

n 

" ^ 1 . 1.3 
1 . 1.3 


Results ai 35” 


tea. par 100 gf^a. aaU aol. 


MhaSO^. W^O 


” Na.SO .ioHj,0 
Na^SO^. loHpU 


NagSD^ 


Na^SO^ 


1 .1.3 ~ MnSO^.NajpjSO^.sHjjO 

The above results at 35 " « confirm the existance of the double 

salts. MnS 0 ,. 3 Na,S 0 , and oMnSO,. ioNa,SO Kovlouslly r^rted by 
Schreinemakers an§ Provije, 1913. or of nnSO^.NagSO^.aH^O. 
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Solubility of Manganisk Solfati in Aqueous Solutions 
OF Sodium Sulfate at Several Temperatures. 


0 

Qb8 . par 100 ffla. aac. soli Solid ^ 

Oms. par 100 

aat. 

aol. Solid 


^ Naj^SO^ 

MnSO^ 

Phaae 


JtoSO^ 

Phaaa 

11 

7 .S 2 

33.50 

MnS04.5H2Oi.i.2 50 

9.95 

29.25 

1.1.2 

ft 

10.45 

29.0 

Naj5S04.ioH2(K ” 

12.45 

24.89 

It 




1.1.2 " 

13.59 

22.42 


2 S 

28.64 

8.62* 

1.3 ” 

16.42 

18.33 

If 

30 

27.64 

6.40 

•’♦Na.SO..ioHgO ” 

17.17 

17.53 

'’"■1.3 

41 

7.52 

32.28 

MnSO :H^0 -»-i.i.2 ’• 

18.62 

14.91 

1.3 

II 

18.09 

17.13 

1.3 •*“ 1.1.2 ” 

20.78 

11.59 

" 

ft 

24.73 

7 .43 

It n 

23.04 

7.84 

If 

It 

34.38 

2.50 

" Na.SO. 

25.99 

S.16 

ft 

50 

0.0 

37.3 

MnSO^.H^O 

27.76 

3.09 

It 

H 

4.70 

33.22 

tr * It 

30.2 

2.68 

" + Na.,SO, 

" 

7.09 

31.60 

II ti 

31.8 

0.0 

Na^SO^ 

It 

8.57 

30.95 

II 




1 . 

,1,2- MnSO^ 

• Na^SO^ 

.2H^0; 1.3 = MnSO^. 

sNa^SO^. 




The author considers that Caven and Johnston, i928» failed to find 
the 1,3 salt on account of the slowness with which'Jis formed in the 
vicinity of its transformation points. 


Solubility of Manganese Sulfate in Aqueous Solutions 
OF Sodium Sulfate at 97®. 

(B«ar&Ui and Bmr»cn, i ^ pQ .) 


d.of 

Qaa. par 100 

Jffc Ml. 

aol. Solid 

d.or 

Qaa. par 100 

ye. aat. 

aol. Solid 

aat. aol. 

' Na^SO^ 

MnSO^ 

' Phaaa 

aac. aol. 

/ Ha^ao^ 

MnW"”” 

Phaaa 

1.216 

0.0 

28.49 

MnSO . 


1.304 

14.89 

18.54 

1.3 

1.244 

2.16 

26.48 

It ^ 


1.263 

15.93 

14.77 

It 

1.275 

4.91 

24.60 

ii 


1.249 

16.87 

12.48 

It 

— 

11.42 

22.84 

It 


1.241 

17.90 

10*42 

It 

— 

11.94 

22.81 

»' 4. 

1.1. 

21.216 

19.43 

6.79 

It 

1.326 

12.64 

22.09 

II ^ 

H 

1.215 

23.53 

2.58 

•1 

1.317 

13.13 

21.41 

1.1.2 


— 

25.38 

1.41 

n 

1.339 

13.70 

20.49 

H ' 


1.230 

29.54 

0.69 


1.339 

14.72 

19.25 

»< 

1.3 

1.337 

29.85 

0.0 

K, 

Na^SO^ 


1.1.2 = MnS0^.NagS0^.2Hg0; 1.3 - MnSO^.BNa^^SO^. 
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Solubility of Manganbsb Sulfati in Aqueous Solutions 
OF Rubidium Sulfate and Vice Versa. 
fBenratij, 1931a.) 


.0 

Gtaa. par 100 

gna. sat. 

aol. Solid 


(laa. par 100 

g^a. aat. 

SOI. Solid 

c 

' RbgS 04 

n 

PJtiaaa 

t 


MnSO^ 

" Phaaa 

0 

4.8 

33.4 

MnS 04 , 7 H 20 4 - 1 . 1.5 

55 

3.58 

29.0 

2 . 1 

II 

8.95 

9.3 

1 . 1.6 

H 

5.77 

20.56 

11 

II 

10.83 

6.33 

II 

II 

10.55 

11.60 


11 

26.51 

1.69 

" 4 . Rb so. 

. 1 * 

23.95 

5.72 

•1 

25 

3.3 

37.5 

MnSO . H 0 -f 1 . 1.6 

ft 

30.75 

4.08 

H 

II 

10.67 

26.93 

1 . 1.6 

75 

2.97 

30.8 


II 

32.73 

3.77 

“ ^ RbgS 04 



^ SI 

2 

II 

33*47 

3.03 

II + II 

II 

2 . 8 i 

29 . 2 s 

2.1 

^0 

5.50 

32.05 

2.1 

” 

9.61 

7.59 

II 

II 

6.17 

24.02 

11 

II 

26.48 

2.31 

II 


13.21 

14.8 

II 

II 

45.56 

2.12 

If 

II 

25.34 

7.72 

11 

100 

2.26 

22.65 

w 

II 

33.49 

5.11 


" 

9.09 

3.91 

M 

60 

39.75 

3.17 

II 

20.74 

1.76 

II 






31.96 

1.34 

M 


1.1.6 = MnS0^.RbgS0^.6Hj,0; 2.1 = 2MnS0^.Rbj,S0^. 

Solubility of Manganese Sulfate in Aqueous Solutions 
OF Thorium vSulfate and Vice Versa at 30’. 

(Cavan, losj?,) 


as. per 100 igaa. H^O 

_A— -1 

Solid 

Oma. par 


Solid 


rtnSo^ 1 

Phaae 



PLaaa 

0.0 

66*41 

MnSO^.sHgO 

7.91 

13.79 

1 . 1.7 * Th(SOj,. 8 H.O 

0.135 

65.67 

“ 4 - 1,1,7 

8.66 

17.68* 

ThlSO,l,.8H.O* * 

0.50 

54*59 

1 . 1.7 

8.23 

15.49* 

1.38 

45.27 

'* 

7.75 

13.54 

n 

1.87 

36.78 

II 

d.64 

9-33 

H 

3.11 

29.75 

II 

4.69 

4.54 

If 

5.82 

19.86 

If 

3.94 

2.93 

If 

5.65 

16.94 

M 

3.03 

1*41 

ft 




2. 14 

0.0 

ff 

• “ 

Metastable 





1.1.7 ~ MnSO^.Th(SO^ )^.7H 0 . This double salt forms very slowly 
ind could only be obtaiaed by preparing a hot concentrated solution 
)f thorium and manganese solfates and stirring this for a long 
)eriod at 30®. It cannot be recrystalUxed from 
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Solubility of Hahganbsi Sulfatb in Aqueous Solutions 
OF Thallium Sulfate. 

fBenrath, lasia.) 


^0 

Qas. per 100 

g^s. sat. 

sol. 

Solid 

-0 

Qns. per 100 

^s. sat. 

sol. Solid 

t 


Mnao^ 


Phase 

t 


Mnao^ 

Phase 

0 

3.26 

34.4 

MnSO.. 

7 HgCM-l. 1. 

6 40 

3.62 

36.78 

MnSO^.HgO^.. 

II 

9.8s 

3.88 


4 . *• 

H 

5.43 

27.92 

2.1 

8 

6,0 

14.2 

II* ^ 


II 

13.05 

21.85 

••'^Tl.SO, 

25 

3.2 

38.6 

MnSO., 

5 ^ 20 ^ 2.1 

66 

2.06 

34.57 

MnSO^HgO^. 

30 

2.52 

38.42 

MnSO.. 

” 

II 

5.84 

20.24 

2.1 

II 

7.39 

28.91 

2.1 


II 

7.65 

15.01 

II 

II 

9.32 

31.21* 

‘1.1.6 


M 

11.81 

9.07 


II 

11.08 

27.14 

2.1 ♦ 

TISO^ 

It 

14.75 

8.85 

"♦T1,S0^ 

50 

2.83 

35.41 

MnSO.. 

ilgO^Li 

It 

12.80 

7.23 

Tl^SO* ^ 

n 

4.58 

30.14 

2.1 


100 

2.33 

24.17 

MnSO/ll^O: 

II 

9.07 

.22.45 

II 


It 

4.75 

7.56 

2 . 1 

II 

13.38 

13.77 

"♦Tl 

SO 

It 

7.25 

4.29 

N 

II 

11.37 

8.50 

T1 SO 


” 

16.06 

2.49 


It 

10, 08 

4.38 



II 

17.28 

2.14 

" + 


1.1,6 = MnS0^.TljSO^.6n^O; 2.1 = aMnSO^.Tl^SO^. 


Equilibrium in the System Manganese Sulfate, Zinc 
Sulfate an© Water at 35®. 

(BanraUi and Blanaanataln, iBSia.) 

The results are expressed iu the Janecke System iu terms of the gm. 
mols. HgO to dissolve 1.0 gm. mol. anhydrous salt mixture containing 
the reported percentage of MnSO^. Results for the isotherms 0®, 20® 1 
23®, 27.2®, 30®, 3S®» 45® and 60® are given. Both the saturated 
solutions and moist solids were analyzed and the composition of the 
solid phase deduced from the results. The solid phases of mixed 
crystals over considerable regions and the limiting percentage of 
the constituents in these are shown. The following values at 35® are 
typical of the entire series. 


P«rc«nc MnSO^ In 
1 «oI. diaaolvad 
Mlc alxQira 


Hols. HgO to 

dlSSQlVS 1 MOl. 

salt Bixeurs 


Crxstslllnt 

Phsss 


Psrosnt Mii80^ In Mols. H^O to 
■ol. dlssolvsd dlssolvs 1 *oi.CryatslUni 
salt Blxturs salt «lxtur« ***'®** 


100.0 

93*6 (98.1) 

81.6 
70 

59.6 

49.9 

43.3 < 6 l.o) 


13.53 MnSO^.HgO 41.8 

13.2 (1.0) " 38.0 

12.5 ” 37.8 (15.0) 

12.1 ” 34,0 

11,63 "■♦•MnSO .sH 0 22.2 (5.5) 

11.5 MnSO^.sItgO 15.9 

11.3 (5.0) ” 5.69 

0.0 


11.5 MnSO^.SH.O 

11.4 ”^ZnSO : 6 HgO 

12.0(6.01 ZnSO^. 6n^0 

11.8 ” 

i 2 . 4 ( 7 .o)ZnSD^. 7 HgO 

12.9 ” 

13.3 

13. 5 


MnSO 


The figures in parentheses are the limiting values respectively for 


MnSO^.SlIgO, ZnSO . 6 HgO and ZnSO .711 0 in the mixed crystals 
composing the moist solid phases. 
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Solubility of Manganese Sulfate in Aqueous Ethyl Alcohol. 

(Schreinemakers, 1909; Schreinemakers anti Deuse, 1912.) 


Gms. per 100 

Results at 25®. 

Gms. Sat, 

Results at 50®. 

Gms. per roo Gms. Sat. Sol. 

Solid Phase. 

" CjHsOH. 

UnSOi . 


CjHjOH. 

MnS 04 . 


0 

39-3 

MnS 04 .sH ,0 

0 

36. 26 

MnS 04 ,Hj 0 , 

6.81 

33-72 

“ 

6.67 

28.12 


liquid layers separate here 


i6.02 

ts.rs 


53.09 

1.23 

it 

22.63 

12.S 4 


57.39 

0.56 

it 

36.47 

4.12 


76.70 

0 

MnS 04 .H ,0 





Composition of the liquid layers. 
Water rich Layer. CaHiOH rich Layer. 


The following reciprocally saturated meta¬ 
stable solutions were obtained at 50®. 

Water rich Layer. CaH^OH rich lAyer. 


%CaHfiOH. %MnS04. 

6.81 33.72* 

8.48 31.31 

15.02 22.61 


%C,H,OH. %MnSt).. 

53.09 1.23* 

49.76 1.83 

32.75 8.01 


C,H.O«. Vi MnSO;. 

5.68 34.95 

7.69 30-90 

8.70 29.20 

11.85 24.84 


%c;,H,()H. SMn.Sl>„ 

53.64 0.97 

45-83 2.19 

41-03 3-” 

35->5 5-05 


These liquids in contact with MnSO^.sHaO. 


Similar data are also given for 30® and for 35®, Both stable and metastable 
liquid pairs were obtained at these intermediate temperatures. 

Additional data for this system are also given by Cuno, 190B. 


Solubility of Manganese Sulfate in Aqueous Ethyl Alcohol (con.). 

Composition of the conjugated liquids in contact with excess of solid salt. 



CjHiOH rich Layer. 

A<iuco«s rich I^ycr. 

Solid Phase. 

% . 

% c,h,oh. 

% MnSOi. 


% MnSO;. 

10 

37.06 

5*44 

*3-78 

25.25 

MnSOi-sHtO 

IS 

44.56 

2.79 

9-3$ 

29.79 

17 

47.11 

2.22 

8-53 

30.88 


21 

53* 55 

1.10 

6.10 

35.05 

<4 

25 

53.09 

1.23 

6.B1 

33.72 

<1 

30 

45-20 

2.49 

8.69 

30. X5 

MnS04.M/> 

31 

43.90 

2,74 

8.47 

30.10 

li 

35 

41.71 

3.44 

9-24 

28,61: 

<4 

37 

38.26 

4.84 

IX.03 

26 47 

(4 

41 

34.01 

5.86 

XX.93 

24.97 

it 

42 

32.37 

6,89 

X3.S7 

23.09 

41 

43 

31.42 

8.51 

X4.33 

32.ox 

41 


Data for the solubility of manganese sulfate and potassium iodate in methyl 
alcohol are given by Karplus, 1907. 


Solubility of Manganese Sulfate in Aqueous Ethyl and I^rofyl 
Alcohol Solutions at 20®, 

(Lincbargcr, 189a; SncU, 1898.) 


Cone, of Alcohol 

Gms. MnS04 

per 100 Gms. Aq. 

Cone, of Alcohol MnSO,loo tlm^ A.|. 

in Wt. per cent. 

Ethyl Ale. 

Propyl Ak.' 

in Wt. per cent, 

• 34 

9 -S ‘ 

6 

44 3-3 4-0 

36 

7.2 

4.6 

48 2.2 1.4 

38 

5-8 

3-5 

52 1-4 i-i 

40 

4-7 

2.8 



100 cc. anhydrous hydrazine dissolve about x gm. Mn!¥)4 at room temp. 

‘CWrbh And BrflNdewon, 


SO 
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100 gtns- sal. solution of Manganese Sulfate in Gycol contain 0,5 gm, 
MnSO^. (de Connick, 190$>) 

Solubility of Anhydrous Makgamess Sulfate in Methyl 
AHD Ethyl Alcohols. 

(Olbaon. Driscoll Jon#*, 19»,) 

Results for Methyl Alcohol Results for Ethyl Alcohol 



Om. Mn 80 ^ p#r 

Solid 


o*«. n«r 

Solid 


100 »»*. CHj^H 

PhUM 

v 

100 i**. JtjOH 

Ph& 8 « 

15 

0 

0 

MnSO. 

15 

0 

0 

MnSO. 

2S 

0.114 

n 

35 

0.014 

n 

35 

0.064 

n 

35 

0.021 

” 

45 

0.043 





55 

0.029 






Equilibrium im the System Mahgamese Sulfate, Urethan 
AMD Water at 35 ®. 

(paiiucb, i9«, iw.> 

0*. Hoi*. 

p«r 1000 »■*. K«0 

Solid 

' Hnso^ 


PH*** 

4.306 

0.0 

Mn SO .?fl.D 

4*108 

0.228 

MnSOf.?H.O ^ NH.OOOC.H^ 

0.007 

52.16 

Upper liquid layer 

3*817 

0.317 

!.ower Liquid layer 

0.0 

53*07 

NH^ODDCj,Hj^ 


Pusion-point data for mixtures of MnSD^ KjgSO^ and MoSO^ Naj.SO^ 
are given by Calcaqui and Maroita, 10in* 


MANGAOTSE Potassium VANADATE MnKVWuJHiO. 

100 gms. HiO dissolve 1.7 gms. siilt at 18”. {Ra«!an. iSEg.) 


MOLYBOEROM Ho 


Solubility of Holy»dihum tn HiicuBY. 

(inrjR wa it»,) 

An amalgam containing approximately o,a g«. of Mo per aoo gms. of 
Hg was prepared by electrolysis and allowed to stand two days. This 
was filtered and the molybdenum in the filtrate found to be less than 
0.00002 percent. 
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MOLYBDENTJM TEIOXIDE (Molybdic acid dihydrate) Mo0.i.2HaO. 


t". 

i8 

23 

30 

40 

48 

SO. 

54 


Solubility in Water. 

Gms?. M0O3 ncr tooo Gms. 


(Rosenheim and Bertheim, 190J.) 

Gms. MoO.t 1000 Gms. 


Sat. Solution. 

1.06s 
1.822 
2.570 
4 -541 
5.980 

6.431 

7.283 


HjO. 

I .066 
1.856 
2.638 
4.761 
6.360 

6.873 

7-855 


59 

60 
66 
70 
74-4 
75 
79 


Sat. Solution. 
10.II7 
10.760 

14-730 

17.048 
17.290 
17.300 
17.400 


n .258 
12.057 
17.274 
20.550 
20.904 
20.920 
21.064 


When a solution of the dihydrate is held at 40-50®, considerable amoiirtts of crys¬ 
tals, designated by the authors as <x molybdic acid monohydrate, separate. They 
differ from the molybdic acid monohydrate obtained by direct conversion of the 
dihydrate at 70®, in being better crystals and in yielding solutions which can be 
filtered. 

Solubility of a Molybdic Acid Monohydrate in Water. 

(Rosenheim and Davidsohn, 1903.) 



Gms. M0O3 per 1000 Gms. 

t®. 

Gms. MoOi jK-r 100© (Jm 

t“. 

Sat. Solution. 

HaO. 

^ -- 

Sat. Solution. 

11,0. 

14.8 

2 .II 2 

2.II7 

45 

3.648 

3,661 

24.6 

2.612 

2.619 

52 

4.167 

4.184 

30-3 

2.964 

2.973 

60 

4.665 

4,685 

36.8 

3.284 

3-295 

70 

4-213 

4-231 

42 

3-434 

3-446 

80 

5-185 

5.212 


Solubility of Molybdic Acid Dihvdratb in Aq. Ammonium Salt 
Solutions. (R. and i)., 190.3.) 

( Jm.s, M0O3 100© Gmi. 


t". 

29,6 

31-5 

41.8 

49-7 


Solvent. 

10% (NH4)2SOi 
10% NH4HS04 


Sat. Solution. 

18.91 

26.79 

33.22 

36 32 


Solvent. 

IQ. 27 

27-53 

34-36 


Fusion-point data for M0O3 + NaaMoO* are given by Groschuff (1908), 

Experiments upon the formation of complexes in the system MoO 
HjgO are reported by Nowosselowa, 1931, 

NITROGEN Nj. 

Solubility in Water. 

(Winkler — Ber. 24, 3606, 'px; Braun 


Z. phynik. Chem. 33, 73a, *00; Bidir and Bock — Wkd. Ana 

44. 3181 ’P*.) 



“ CoelBdent of Al^sorptlon ** 

.... 


S<,luhmty ■' I)'. 


0 

0.0235* 

o.o 239 t 

...? 

0 . 0233 * 

0.00239* 

5 

0.0208 

0.0215 

0.0217 

0.0206 

0.00259 

10 

0.0186 

0.0196 

0.0200 

0.0183 

0.00230 

15 

0.0168 

0 0179 

0.0179 

0.0165 

0 00208- 

20 

0.0154 

0.0164 

0.0162 

0.0151 

0 00IH9 

25 

0.0143 

0.0150 

0.0143 

0.0x39 

0.00174 

30 

0.0134 

0.0138 


0.0128 

0 .00161 

35 

0 0125 

0.0127 


o.oiiS 

O.TOX48 

40 

O.OII8 

O.OII8 


o.oxio 

0 cx>ij9 

50 

0.0109 

0.0106 


0.0096 

0 00121 

60 

0.0102 

0.0100 


0 .0082 

0 00105 

80 

0,0096 



0 -005I: 

0. cxioCm) 

loo 

00095 

0,0100 


0.0000 

O.OOCM) 
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/ 9 = Absorption Coefficient tBunsea) i.e. the volume of gas (reduced 
to 0° and 760 BHw Hg pressure) absorbed by i volume of the solvent 
when the pressure of the gas itself, minus the vapor tension of the 
solvent, amounts to 760 mm. 

Solubility i.e. the volume of gas (reduced to 0 and 76^) which 
is absorbed by one volume of the liquid when the barometer indicates 
760 mm. pressure. 

f = The weight of gas in grams which is taken up by 100 f«s. of the 
pure solvent at the indicated temperature and total pressure (that is, 
the partial pressure of the gas plus the vapor pressure of the liquid* 
at the absorption temperature) of 760 wa. 


Single determinations of the ioUdnliiy <»f fuiriijcrn in water remirtiHl hy HiJfner 
(1906-07), Bohr {1910), Midler (1911 i.i) am! v«m H.immei (1915),' are, on 
the average, about 2-3 units in tht* fourth plate higher than the alHJve figures 
of Winkler for the absorption ro«»ffirtent fl, f>rtu'ker ant! Moitn C1910), give an 
extensive review of the literature and premmt rei*wft?t whic h, they mate, are in very 
satisfactory apeemtnt with previous determinatitmit. A eritieal review of the 
N literature of the solubility 01 nitrogen in water and in water is given liy 
Coste (IQ17). 

Data for the solubility of the nitrogen t»f air in water are given bv Fox (1909a). 
The oxygen was removed from air and the soluhiliiy of the rntidual N 4 
argon was determined. After making etifrtsiion ftir the urgon. the following 
formula for the solubility of pure nitrr^rn in water was dr«|yeefl. 

1000 X coef. of aim/I » 23.90B «« 0,529^# 4 - 0.0091 oh I* ”” fi . 

Data for the solubility of nitri^en in w.rer at iwessures up to 10 atmospheres 
are given by Caiisuto (1913). The soliibiliiy was found to inrrcase at a som^ 
what dower rate than proporiional to the iiretsurt. 


The solubility of N* i» water at I® terms of the Bm^m ab¬ 
sorption cofiflciett was found by Orcuit asd Geevtri, 

i93fi» be o,ois9» Tltst auibori made use of the Slykt-Neill, 
1924» sanometrlc nq^araius lAich it based uptis iht prlaciplt of ei- 
tractittg the gas frm the sAturattd solvent «d *it**arli| Its pressure. 
By means of a special technique and method of calcttlail«| the correc¬ 
tion for uiicxtr«ted gas, this btcomes a simple method of determining 
the solubility of any gas Is any liquid withosi m# aid of previously 
determined omstasts. 
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NITROGEN 

Solubility op Nitrogim in Water at 2$® and at Pressures up 
TO 200* Atmospheres. 

(Frollcta, T«uch, Hogan and Paar, 1931.) 

The determinations were made by shaking water and nitrogen at various 
pressures in a steel cylinder maintained at 2^ and, after attainment of 
eauilibrium, withdrawing a sample of the saturated solution over mercury, 
in one of three burets so designed that the volumes could be measured 
with the same degree of accuracy at any ratio of gas to liguid. The 
results are given only in the form of a diagram from which the following 


approximate values were read. 

cc N- (MMurcdi 


cc N^ (Aessured 

Pressure 

sc and 1 Aososphere) 

Pressure Aoeoephere) 

In ACAOspheres 

per l.O cc HpO 

in Ataospheres 

per 1,0 cc Hjpp 

20 

0.27 

100 

1.40 

40 

0.55 

140 

1*95 

60 

0.82 

i8o 

2*50 

80 

1.10 

200 

2.80 

SOLUBILITY 

OP Nitrogen in Water at 25®, 50®, 75®. 
Pressures up to 1000 Atmospheres. 

(Wel)>e, Osddy end Heine jr., 1932 1933.) 

AND 100 ® AND UNDEl 


The apparatus consisted of two steel cylinders respectively of looo cc 
and 300 cc capacity. They were filled with water to three fourths capacity 
and Nj, bubbled through at the desired temperature and pressure. Equilib¬ 
rium was approached from pressures above and below that for the pariic^ular 
determination, and gas bubbled through at the final pressure for three 
hours and the saturated solutions allowed to stand 2-14 hours before 
samples were removed for analysis. The nitrogen was 99,9% pure, the im¬ 
purities being argon and a trace of oxygen. 


Ng Pressure 

cc N|> {reduced 

to 0® ond 7eo«ik 

dissolved UP 

l.O S». M*0 411 

in AtAospheres 


8OO 


.d "' \ 

WO® 

25 

0.348 

0.273 

0.254 

0.266 

50 

0.674 

0.533 

0.494 

0.516 

100 

1.264 

1.0X1 

0.946 

0*986 

200 

2.257 

1.830 

1.733 

1.822 

300 

3 *061 

2.534 

2.413 

2.546 

500 

4 . 44 t 

3*720 

3.583 

3.799 

800 

6.134 

5.221 

5.06a 

5.365 

1000 

7.15 

6.123 

$.934 

6.250 


The results show that it is not possible to predict with certainty 
the solubility of nitrogen in water at high pressures from determina¬ 
tions made at low pressures. 
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Solubility op Nitrogen in Water at o® to and at Pressuris prom 
100 to 300 Atmospheres. 

fOoodi»«n and Krw. 10?XJ 

The saturated solutions were prepared by stirring in a solubility 
pipet by means of a magnetic stirrer, mixtures of water and nitrogen 
maintained at the desired pressures. The s.wplc wa.s removed through 
a needle valve at the bottom of the solubility vessel .ind separated 
into its gaseous and liquid constituents by means of a cooled trap. 


CO N; (rvuuoM to 0” wa aiMo^v«a Uy t 8» . una.r pr««»urt ot: 



^ 100 At»oii>h®r@8 

iP 5 AuiaaRh«r«8 

fOO At»o8(ai«r@» 

5 © A» 08 ph«r^^ 

0 

1.46 

1.76 

3.10 

3.62 

35 

1.07 

1.44 

3.76 

1-25 

50 

1.003 

1.24 

3.49 

2.99 

80 

0.934 

1.15 

3.37 

2.86 

100 

0.954 

1.17 

3.35 

2.91 

144 

1.035 

1.10 

3.68 

1‘45 

169 

1.08 

I . S2 

3.39 

3.Si 


Solubility op Nitrogen in Water 

AT SO® TO 240® 

anu at 


Pressures 

PROM 100 TO 100 

Atmospheres. 



fSftddlngtoft ««a 10M.) 

It is pointed out that a quantiiAiive Holuiion of th^ problefn requires 
density measurements of both the liquid and vapor phase in these systems 
at high temperatures and pressures, as well m a knowledge of the com¬ 
pressibility coefficient of the liquid. The highly perfected apparatus 
permitted saturation of the water with \ at the denire^l ttwperatures 
^ and pressures and subsequent removal of samples of the liquid and gas 
phases for analysis. 


Liquid Phase 


(tas 



cc /rcKiuctU 10 C 

0 

a»a. H |,0 

R«r nUr 
p 4 aai 



Dtnalty of 

t® 

^ & 

and 760 MI) U) 1 

aaturat* l.o H^O 

Oma. R*r X.Q m* 

(T"' g A ■ ' U" 

V ? i»*. ptr Uur 


Results at 100 

Atmospheres Pressure 




6 s 

0.981 

50 

0.1236 

0.O0U8 

0*9988 

— 

80 

0.777 

So 

0.3817 

0.00401 

0.9960 

94.2 

12$ 

1.198 

100 

0*6474 

0.00726 

0.«)9 27 

88.0 

180 

1.644 

150 

2.710 

0.0141 

0.9659 

76,B 

2X0 

i. 8 i 7 

190 

s.BSo 

o.oSaB 

0.9172 

68.5(210® > 

24O 

2.027 

230 

13.300 

0.1958 

0.8042 

67.7 


Results at 300 Atmospheres Pressure 




SO 

1.806 

50 

0.1461 

0*00085 

0.9993 

196,8 

80 

1.748 

85 

o.si 16 

0.00^)0 

0.9971 

176.7(80®) 

100 

1*825 

150 

.2*960 

0.0301 

0.9797 

145.8 

150 

2. 172 

190 

T.SSO 

0.0564 

0 . 94 16 

I12*6(»0®1 

200 

3*287 

225 

14.840 

0. u8o 

0.8820 

132 . 0 ( 240 ®) 

24O 

4*3*78 







Results at 300 

Atmospheres Pressure 



273.1 

$0 

2.572' 

SO 

0. 1975 

0.00071 

0.9991 

70 

2.425 

75 

0.4607 

o.iki:i62 

0.9974 

356.3(70 ) 

105 

2.596 

100 

0*9126 

0.00372 

0.9961 

317.3 

135 

3.128 

ns 

S.450 

0.00629 

0.9917 

235.0 

16s 

3.905 

I 4 S 

1.240 

0.0155 

0.9815 

312 , 1 ( 140 ®! 

230 

6.062 

16s 

5.120 

0.0259 

0.97 III 

198.it 170 ®! 



230 

16.400 

0.0913 

fl.*Kl 67 

171 * 0 ( 340 ^' 


Calculated results for the ctwpresstbility factorri of itie g<L‘i phase 

are also given. 
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SotOBiiiiT OF Nithogbk ih Wati« AT i8“ AH* Unsik V«*t Hich Pkxssdiis. 
fBMSet tad Do(t«. 1936.) 


The apparatus permitted the gradual introduction of the liquid by 
bubbling until the desired pressure was attained. The gas was then 
allowed to remain in contact with the liquid at constant pressure 
until two succeeding determinations after a sufficient interval of 
time showed no further change. This period was approximately 8o 
hours. The difference between the present results and those of 
Wiebe and co-workers is considered probably due to small quantities 
of oil carried in during compression of the gas. The Ng was of 99.7% 
purity and previously compressed to looo Kgs. per sq. cm. in four 
stages. Above about 3000 Kgs. pressure the solubility diminished. 

Pr«t«irt in cc Kg (reduced Preeaure in cc Ng (reduced 

Kga. per to 0^ end 760 mi) ICga. per to o*’ end 760*^) 

aq. cn. per Ico.HgO aq. cm. per Ico.HgO 


.500 4.3 
1000 6.1 
2000 6.9 


3000 

4000 

4500 


7.0 

6 .U 

6,0 


flTROGEH (Atmospheric) AIR 

Solubility in Water. 

(Winkler — Bcr. 34, 1409, 'or, sec also Peterson and Sondern Ber. aa, 1439, 





cc.* of almtisrihcric O and N per Uter erf: 

f. 

B . 


Dist. HaO (at 760 mm.). 
Oxygen. Nitrogen. 

.Sea Water (at 760 mm.). 
Oxygen. Nitrogen. ^ 

0 

0.0288I 

0.02864 

10.19 

18.45 

7-77 

14.85 

s 

•02543 

.02521 

8.91 

16,30 

6-93 

13-32 

10 

.02264 

.02237 

7.87 

14*50 

6.29 

12 .06 

IS 

.02045 

.02011 

7.04 

13.07 

5-70 

11.05 

20 

.01869 

.01826 

6-35 

II .91 


10.25 

25 

.01724 

.01671 

5-75 

10.96 

... 

9.62 

30 

01606 

•01539 

5-24 

10.15 



40 

.01418 

.CI315 

4.48 

8.67 



so 

.01297 

,01140 

3-85 

7*55 



60 

.01216 

.00978 

3-28 

6.50 



80 

.01126 

.00600 

1.97 

4 03 



100 

.01105 

.00000 

0.00 

0.00 




B - “ Coefficient of Absorption,” i.e., the amount of gas dissolved 
by the liquid when the pressure of the gas itself without the tension 
Df the liquid amounts to 760 mm. 

B' - ” Solubility,” i.e., the amount of gas, reduced to o® and 760 
mm., which is absorbed by one volume of the liquid when the barometer 
indicates 760 mm. pressure. 

Reduced to o® and 760 mm. 


Solubility of Air in Aqueous Sulphuric Acid at i8® and 760 mm. 

(Tower — Z. amirg. ('h. 50, 38^. ''06 ) 


^t. % H2SO4 98 90 80 70 60 50 

Solubility Coef. 0.0173 0.0069 0.0069 0.0055 0.0059 0.0076 


Solvent. 

Alcohol (95 
Petroleum 
Benzene . 


Solubility of Am m Alcohol, etc. 

(Robinct, 1864.) 

1%) • . 14.1 Oil of Lavender. . . . 6.9 

.6.8 Oil of Turpentine . . . 34.2 

.140 


N 
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Solubility of MiTBoiiKN in Sfa Watub. 

Before using the s;unple (>f wni w.urr lt»r llu' .stiluinlity tiermisinatiiins it waa 
found necessary to add ack!, otlierwise the (‘(h ecmld lUit he builecl out or the 
precipitation of neutral carlionates prt‘vt‘nti‘(|. l*he very hiiuiII anunint of acid 
was titrated back, using j>henolphthaleine as iniiieat<»r. 

The results are in terms of numl>er ui cc. of nitrogen (containing argon) ab¬ 
sorbed by 1000 cc. of sea water from a free dry atinosfihere of y(m mm, pressure" 

The calculated formula expressing the solubility is: 


1000 u « 1B.630 - 0.43041 I tLtK)7453/» (i.ckkk> 549/3 

— Cl (0.217a - 0.007tH7 l t' 0.<HHMH|52 fl ). 


Parts Chlorine 
per 1000. 

r-o®. 

4' 


w 


1 ^ 

f*. 

il'C, 



r. 

38 L 

0 

1S.64 

17. 

02 

t 5 > 

63 

14 

45 

*3 

-45 

1 J, 

•SO 

11 

,86 

n.25 

4 

17.74 

16. 

27 

14. 

oH 

t 3 - 

,88 

1 i 

04 

I i , 

•ts 

11 . 

46 

10.89 

8 

i6.c)o 

CV 

St 

14. 

3 -" 

t 3 - 

,30 

I J . 

44 

I t 

,70 

1 1 

07 

to.52 

12 

16 03 

14. 

75 

t.C 

66 

1 2 , 

, 7 2 

11 

03 

I I , 

, 25 

10 

67 

10. 16 

16 

iS.iH 

14 


t 3 


1 2. 


11 

73 

to 

8i 

10. 

t 

0.80 

20 

H- 3 t 

K 3 . 

27 

12, 

34 

11 

57 

10 

t)2 

10 

3 f> 

0. 

H? 

0.44 


A recalculation of P'ox’s tleterminations to parts fwr fnillicut, with correction 
for vapor pressure, is publisheii !>y Wltipple aitil Whipple (1911). 


Solubility of Nitkookk in AluT'Ous s<n vi‘Uiss of Stajimic Acid 


Normality 

Results at 21^ 
oI Absomtlon t*oef. 

(B«hr, soiw) 
Nurnmhiv 

\lnori« C»»r! 

Resnitsat io^ U'hrkjnff. looc.) 

fVr :'rnt tKlwakl St)luhilifv 

Aq. H»SC 

»4. fi (Bunsen). 

At|. Il-iSo, 

t Bun >cnf 

IljM h. 

Ks{»rrs»<itm 

0 

0.0156 

24.8 

0 0048 

0 

0 01537 

4.9 

0.0091 

29.6 

0.0051 

35 82 

0.00H447 

8.9 

0.0072 

34*3 

0 OlOO 

6t 6i 

0.006144 

10.7 

0.0066 

3 S.H* 

0 0129 

95 6 

0 01672 

20.3 

0.0049 

* »» 




For definitions of Absorption t‘oef, iBunst*n) and Solulnlirv l\x|)ressum (()st- 

wald), see p. 1186 . 


Solubility of Nitroofn in Aouian^s Salt Htg.uTioNs. 


(Bmuit i 

Cotfficknl «f Ah»»r{at«»it »4 X in Bt^riufn Chl«»fiilr Xnhitkiiw 


m m 

13.82 Per cent 

11.^1 Per rent. F IVt rrnl. 

3.87 iVr rrnl, 

■' ..“■"% 

j, l,t J’rr rent. 

5 

0,0127 

0.0137 

0 OlfJO 

0.0180 

0,0183 

10 

0.0117 

0.0125 

0 ot47 

0 0166 

0 oi68 

15 

0.0104 

0,0114 

0 0132 

0 0148 

0.0150 

20 

0.0092 

O.CKK2H 

0 0118 

0 0132 

0,013s 

25 

0.0078 

O.OOS6 

0 0104 

0,0114 

0.0119 

t", 

Coefficient of AlHoriitiim of S in rhloridr «f‘ 


*1.73 Per cent. 

8j 4 Percent. 6..4 Per rrnL 

j 11 I'rr i rnl. 

«»•/ iVf rent. 

5 

0.0X02 

0.,0I27 

0.0138 

0 01 "t) 

0 0300 

10 

0.0093 

0.0113 

0 01 a6 

0 0164 

0 0185 

IS 

0.0081 

0,0101 

0 0113 

0 0147 

0 0164 

20 

0.0066 

0,0087 

© 009H 

0.0131 

0.0148 

25 

0.0047 

0.007 5 

0 0083 

0 OUJ 

0.0130 


Solubility of 

MlTltm,i8N IN Aixoiiol. 





iBuiiftn.) 





o“. 

10®. 

15 ^ 

20®. 24®. 

Vols. N 

* dissolved 





by 1 Vol Alcohol 

0.126.1 

0.1244 0.1218 

0,1214 0. 

,1304 0.119S 


* At mm. 
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Solubility of Atmospheric Nitrogen and Oxygen in Aqueous 
Ammonium Chloride Solutions. ( Cosic anU Aiuln'ws, ) 

In attempting to explain the unexpected results of Mac Arthur (./. Phys, ('hem,, 
!0, 495, 1916) upon the solubility of atmospheric air in ammonium chloride solutions, 
he authors found tliat the trouble was with the method of analysis. N(‘\v d(*t«‘r»- 
ninations were made as follows. 

Solutions of ammonium chlorid(‘ in distilled water were subj(‘cted to a Htr(‘am 
if air for some hours and then examined (i) by the WinkltT manganous process 
nd (a) by the Winkler gasometric process {Z. aiial. (Item,, 40 , 1901) in whicli 

he oxygen and nitrogen dissolved in the wat<u' are <‘volved by a curr<*ut of 
enerated in the water from calcit(i by moans of hydro<diloric acid, Tln^ following 
esults were obtaiiuul : 


Dl.ssolvod gasrs lu vr. |>(M’ IIot 


Molar cone. 
ofthcXn^Cl 
.solution, 

t® of 

saturation 
with air. 

(Jasomotrlc process 

Mtro^cn “C Ar/ton. Ovjkcu. 

.Manjtanons prtjccss 
OwKcn. 

0.5 

•.>.0 

lO.t;.') 

.5.4H 

.5./|b (18 hl'S.) 

1.0 

20 

10.29 

5.08 


T .0 

>9 

1 0.1 5 

5.70 

*>.(> (20 hrs.) 

*2.0 

22 

7*79 

3.9^^ 

I.() { over night. 


Although highest accuracy is not clainutd for th(‘ resuhs th<\v showj that the 
olubility of air in aqueous ammonium chloride is very dilbu'cnt from that given 
y Mac Arthur. They also demoustralt^. the inapplicability (d‘ the manganouH 
rocess in presence of largo amounts of ammonium sails. 


N 


Extensive data upon the rate of solution of atmospheric nitrogem and oxygen 
n water are given in a series of pap<u's by Adency and BockcT, njttV-iqoo, 1919, 
: 9 ao and 19'^'^* tmdhods of oKperinnmting consistcil in inclosing n 

arge bubble of air, of known volume, in a narrow tube containing deaerated water, 
ind allowing the bubble to pass up througli tlic water rcp«‘atcdly uutill sat.uration 
vas reached. From the iigures givcm it is possible to culculalt^ the rate of solution 
or any condition of area exposed, depth, or <lcgr<M‘ of saturation. 

A critical examination of the available data upon the Solubility of 
Nitrogen in pure water and in sea water has been made by Coatep 19^7* 

[t is concluded that "When proper allowances have been made for the 
if feet of argon in the solubility of atmospheric nitrogen, consider¬ 
able uncertainty exists as to the absorption coefficients of both this 
nixed gas and pure nitrogen in distilled Water. A similar uncertainty 
ixists in the case of sea water. 


Solubility of Nitrogen in Mixitirls of Ethyl Alcohol and Water 

AT 25^ 

(jOTt, 1901.) 

Results in terms of the Ostwald solubility expression, sec p, 


Vol. % HtO in 

\'ul. % Alcohol In 

DinHolvetl 

Mixtui^. 

Mixture. 

N (/,*}. 

100 

0 

0.01:634 

80 

20 

0.01536 

67 

33 

0.01719 

0 

100 Alcohol) 

0.1432 


nitrogen p A TT 

Solubility of Nitrogen in Aqueous Propionic Acid and Urea 
Solutions. 

(Braun.) 


t“. 

11.22 iM:r cent.- 

9.54 per cent. 

6,07 per cent. 

4.08 i;>er cent. 

.^ 

3.82 i>er cent. 

5 

0.0195 

0.0204 

0.0208 

0.0210 

0.0209 

10 

0.0178 

0.0182 

0.0186 

O.OIQ 2 

O.OI91 

IS 

0.0IS9 

0.0163 

0.0164 

0.0169 

0.0167 

20 

0.0146 

0.0147 

0.0148 

0.0x54 

0.015s 

25 

0.0130 

0.0134 

0.0134 

0.0137 

0.0137 


Cocniclcnt of Al>8orption of N in CO(NHs)3 Solutions of: 


f. 

15-65 per cent. 

11,9 per cent. 

.. 

9.42 per cent. 

6.90 per cent. 

5.15 t>er cent. 

2.28 per cent! 

s 

0.017s 

0.0179 

0.0190 

0.0198 

0.0197 

0.0199 

10 

0.0162 

0.0167 

0.0176 

0,0183 

0.0x82 

0.0184 

15 

0.0x50 

0.0149 

0.0x58 

0.0x65 

0.0x65 

0.0x71 

20 

0.0140 

0.0139 

0.0146 

0.0x51 

0.0x51 

o.oiss 

2.5 

0.0X30 

0.0130 

0.0133 

0.0137 

0.0x3s 

0.0x39 


Solubility of Nitrogen in Aqueous Solutions of Chloral Hydrate at 15“. 
Results by Mailer, C (1912-13.) Results by von Hammel (1915). 


Gms. 



Gms. 



CC 1 ,.CH^H), 
per xoo Gins. 

Aq. 

Sol. 

Absorp. Coef. 

IS*. 

CCijCHtOHh 

per 100 Gms. 

Ate. Coef. 
/ 5 at IS*. 

Solubility /» 
(OstwaW)? 

Aq. Sol. * 



Aq. Sol, 


0.01796 

0 

X 

0.0170 

0 

0.0x70 

iS-8 

1.0738 

0.0x58 

15 

0.0x52 

0.0160 

28.2 

I.1422 

0.01422 

26.1 

O.OX4X 

0,0149 

37 - 2 S 

1.1946 

0.01300 

37-6 

0.0x23 

0.0130 

47 

1.2535 

0,01275 

48.9 

0.0x15 

O.OI 2 I 

56.52 

1.3225 

0.01245 

61.3 

o.ox14 

0 .0X20 

71-5 

X.44I 

0.01420 

70.9 

0.013X 

O.OI3S 

78.8 

1-503 

0.01492 

79 -X 

0.0x56 

0.0165 


Solubility of Nitrogen in Aqueous Solutions of Glycerol. 
Results of Mailer, C. Results of von Hammel Results of Drucker 
(1912-13). 


Gms. 

« 
100 Gms. 
Aq. Sol. 

25 

42.2 

SI-S 

58 

80.25 

90 

95 


du of Aq. 

^1. 


Abi. Coef, 


^ (ms)- 

Gmi. 

» 

xoo Gm$. 

Aq. Sol. 


Ate. Cmt 

IS*. 


and Moles (1910). 

Gmn. 

Solubility In 

CHOHper ((),twald)" 


100 Gmn. 
Aq. Sol. 
0 
x6 

29.7 

48. Q 

74. S 

84 .1 


O 

X .0392 

1.0744 

I.X 263 
I.X03K 
I.2213 


0.0x56 

0.0x03 

0.0067 

0,0052 

0.0025 

0.0024 


1.061 0.01266 15.7 0.01400 

1.108 0.00976 29.9 0.0x087 

1.133 0.00759 46.6 0.00840 

I.I5I 0.00703 57.6 0.00698 

1.212 0.00530 67.1 0.00635 

1.240 0.00583 77 0.00527 

1.249 0.007x6 ^.5 0.00536 

99.2< 0.00524 

Solubility of N2 in pure isobutyric acid of dn " 0.9481, Im (Ostwald) * 0.1651. 

(Drucker anti Moles, 1910.) 

Solubility of N2 in aq. 37.5% iiobutyric acid of dsi - 0.9985, /» (Ostwald) 

0.0396. (Uruckerami Moles, iqio.) 

Solubility of Na in aq. 37.5% isobutyric acid of * 0.9985, 4 t (Ostwald) 

0.0384. (Drucker ind Mole#, igio.) 
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Solubility of Nitrogen in Aqueous Solutions of Several C'omi’uunds. 

(Htirner, 07 -) 

('one. of Aq. Solution. 


Aq. Solution of: 


(a Aminopropionic Add) 
(Aminoacetic Acid) 


Normality. 

Gms. iK‘r Litfr. 

r. 

20,18 

Am. i ttri p, 

I 

180 

O.OI 21 S 

0.5 

00 

20,21 

0,01380 

0.2$ 

45 

20 ,2 

0.01480 

I 

Hq 

20 H) 

0.01 213 

I 

75 

20. 16 

0.0121 a 

I 

150 

20. a I 

o.oi203 

I 

180 

20.25 

0 01221 

I 

122 

20.25 

0 01311 

X 

60 

20.18 

0 01477 

X 

50 

30.22 

0 0147$ 


Glucose 


Alanine 
Glycocol 
Aribinose 
Levulose 
Erythritol 
Urea 

Acetamide 

Solubility of Nitrogen in Aqueous Solutions of ('anb Sikjar at 15' 

(Muller, 191 i.i.) 

Gms. ('«H 3 t.On 

•T too (»fW. 


Gms.CisHgaOti 
per 100 Gms. 
Aq. Solution. 

11.38 

20 

29.9.S 


did of 
Aq. Sol. 

1.050 
1.082 
1.128 


Ab^. Ctief. $ 
at 15®. 

0.01480 

0.01280 

0.01053 


per 10 
Aq. Solution. 
30.12 

47.80 

48. s? 


At of 
A<i ?^»l, 


129 
2 20 
223 


Abi. $ 
a! n*. 


o.oscxp 
0.007 85 
O. OO'^OO 


Data for the solubility of nitropfcn in defibrinated ox^jUmwI itntl nx imdrr 

pressures varying 760™ 1400 nun. f Ig art* giveni !>y Miull.iy and (*rright#m uoso ith 
Data for the solubility of nitrogen in litjuid oxygen are given by hrdman and 
Bedford (1904) and Stock (1904.) 

Solubility op Nitrogen in Serum» Flahma anu HAi;\itH4i.oiiiN Sot.t^ , 


SolVfMll. 

t". 

tU*. N, |H'r 
liH>sulvtnil, 


Water. 

. •><> 

1. d» 1 

f StwLLwii, 11137 . i 

Plasma proteims, .serit^s 1 .., 

. '>0 

1 , >I<iH 


U H 9 . . . 


1 . ’»I fib 


Haemoglobin solutions. 

7.1» 

1. f 113 


Blood Plasma. 

. 

i .7 

1 OTtfii’ii if33, 

)) . 

. 3H 

1 . / 

M ffulfil ll«4ir, IPi’k 

Whole Blood. 

I ^ 

i.b 


)) . 

. :m 

i. I 

,, 

Blood Corpuscles. 

. r’t 

1 . 1 


)> . 

. 38 

1.0 



100 cc. rubber diaeolve ’b 5 ec, nitrogen (rednred to ami tnin.l at 1'lir 

dissolved gas was pumped out with a Tiipler pump anti miquuireti over itiprrury, 

i Witublp (*ti4 Ftii%», if SI 


SOLOBILITY or Nit*oo«h lk Plaska, Iloob tTC, AT t8*. 

(Van Slyiw, Dillon ma HnrptrlAj imu mUtm iiw fan flyiMt, mm»\ 


Solvtnt 

«c iMir 

% ce •ol¥«ac. 1 jpi. 

cc Hj* t#r 

#f 

Water 

0.01372 

o.oijSi 

0.155 Mol. Aq. Nayd 

0.01330 

0.0133ft 

Plasma 

0*117 

o.oiat 

Cells 

0.01^6 

0.0300 

Blood (20 Vol.$ 0 . c&gt. 

) 0.0130 

0.0158 

Ilaeraoglobltt ^ 

0.017 t 


reduced to 0® and 760^; t is ccH^ dissolved by 
Haemoglobin when the gas tension Is 760R11. 

1 
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Solubility op Nitrogen in Water and in Whole Blood at 38 ^^ 

AND under Pressures up to 6 Atmospheres. 

. (Hawitins, and ShllUnsu 19Sfl.) 

Calves and dogs blood oxalated to o.03% was either used immediately 
or after being kept at until next day. The Van Slyke and Neill 
(1920) manometric apparatus was used and the determinations made upon 
5CC samples. 

Results for Water Results for Blood 


Nj, Pressure 

Ng content 

Abs. Ooef.«£, 

Hg Pressure 

Ng content 

Abs. Coef.ot. 

Abs. Coef .04 

In Km Hg 

of HgO 

cc Ng per 

in Mn Kg 

of Blood 

cc Nj, per 

cc Mg per ®a. 

Vol. percent 

cc solution 


Vol. percent 

cc solution 

HgO in Blood 

714 

1.21 

0.01281 

715 

1.31 

0.01 38 

0,0171 

i486 

2.55 

0.01300 

1481 

2.68 

0.0136 

0.0169 

2980 

4.97 

0.01361 

3071 

5.S 3 

0.0136 

0,0169 

4592 

7.67 

0.01270 

4508 

8.04 

0. 0134 

0.0166 


- the Bunsen Absorption Coefficient is the cc of (r«^duced to o'* 
and 760 mm) which are dissolved by icc of the saturated solution at a 
pressure of 76oinm Hg. 

9 samples of blood were used varying in 0^ capacity from to 

20.14 Vol. percent. The above results are for the sample having 30.14 
capacity. The abs. coef. varied from 0.0138 to 0.014B for dogs* blood 
and 0.013s to 0.0140 for ox blood. 

The Solubility of Nitrogen in Water and in aqueous suspensions of 
blood lipoids was determined by Grollman, 1929^ with results showing 
that the lipoids increase the solubility of the nitrogen. 

Determinations of the Solubility of Nitrogen in Axobacter Cells are 
given by Lineweaver, 1938. 


Solubility of Nitrogen in Methyl Alc:ohol Solutions of INnAssniM 
Iodide and of Urea. 

(U^vi, 1901.) 

Solvent, Solubility of N (in terms of LheOstwakiScjlubiliiy Expression/), 


Gras. KI or of Urea At r. M i%*. fit rf . 

per 100 Urns. 5 —j-rTr— 


per too Gms. 
CHsOH Solution. 

of Solvent. 

6. ’ 

dii of Solvent. 

^ 

t)f NulvrtU. 


0 (^pureCHaOH) 

0.8080 

0.2154 

0.7980 

0.1923 

0.7937 

0. 1649 

2.152 Kl 

0.8171 

0.2028 

O.H07O 

0.1802 

0.Ho 19 

0.1524 

3-053 “ 

0.8249 

0.1966 

0.8015 

0.1756 

o.Htoi 

0.1466 

10.939 “ 

0.8930 

0.1676 

0.8841 

0.1464 

0 . HiHo l 

0.1258 

2.738 Urea 

0.8148 

0. 2030 

0.8050 

0,1823 

0.7997 

0.1561 

4.841 “ 

0.8231 

0.1951 

0,8122 

0,1750 

0, HoHo 

0.1491 

7.377 “ 

0.8350 

0.187H 

0.8241 

0.1690 

0. H11)3 

0.1444 


Solubility of Nitrogen in Ethyl Ether. 

(4 Itn .loff, lyu.) 

Results in terms of the OstwaUI expression see p. 1186,4 ”*-0.2580, /« •»-0.2561. 
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nitrogen 


Solubility of Nitroc;hn 


IN Skvkkal Solvents at lo " ano 

(Just.) 


25 ®. 


Solvent. 

kh - 

^ao* 

ater 

0.01634 

0.01705 

iiiline 

0.03074 

0.02092 

arbon Disulfide 

0.05860 

0.05200 

itro Benzene 

0.06255 

0 . 0 (X )82 

enzene 

O.H 59 

0.III4 

cetic Acid 

0.1190 

0,1172 

ylenc 

0.1217 

0.1x85 

myl Alcohol 

0.1225 

0.1208 


S»>lvcnt. ‘i*i- 

Toluene o.t 2 SS 

Chloroform o. 154^ 

Methyl Alcohol 0.1415 

Ethyl Alcohol o. 145*^ 

Acetone o. 14^)0 

Amyl Acetate o. 154 ^ 

Ethyl Acetate 0,1727 

Isobutyl Acetate 0.1754 


o.11H6 
o,liHa 
o S54H 
o.140c 

o. 15^4 
o. I ^ I i 
o 1678 
o 1701 


SomBiLiTY OF Nitrogen in Several Solvents at Different Tehferat.-res. 

(llorlutl, l9?5i; HorUU, 195?.) 


Results for: 

Carbon Tetrachloride 
1 


-19‘7 

0.1256 

0 

0.1403 

20 

0.1$72 

25 

0.162 

40.1 

0,1754 

60*1 

0.1953 


Acetone 


-78.1 

0.0967 

-60.3 

0.loBi 

“40.75 

0.1211 

-20,2 

0.1376 

0 

0.1S53 

20 

0.1747 

25 

0.179 

40.1 

0.1946 


Ethyl Ether 



1 


1 

“ 77.7 

0 . 20 SS 

7. 1 

0.106 1 

-60.6 

0.2144 

20 

0* 1163 

-41.1 

0 .2386 

as 

0,1 ao 

-20.S 

0 .J 4 S 2 

40 

0, rw 

0 

0.267 a 

60 

0, IS 7 S 

20 

0,3870 



as 

0. 



Methyl Acetate 

Chlartibenienf 


1 


1 

-78.7 

0.0900 

“ 19.7 

0,069^ 

-6o. i 

0.1033 

“ 19.7 

0 ,?l 77 fl 

“40.6 

0. 1190 

0,0 

0. II8M1 

“20. 3 

0. ns 3 

20 # 0 

0. 0994 

0.0 

0.ISSl 

as 

0. I0J 

20 

0, 1748 

40. 1 

0. 11 16 

as 

0,179 

60. OS 

0 . 13 S 9 

40. 1 

0.I 9 S 7 

80.1 

0.1 


1 = Ostwald Solubility Expreiisioii which in the rAlio of the ¥olw«r 
(v) of gas absorbed at any pressure and temperature, to the foluwe tfi 
of the absorbing Uauid, that is I = The solubilliy I in iherefnrf 
the volume of gas dissolved by unit volume of the solvent at ihe imfiera- 
ture of the experiment. 
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Soi.BBii.iTY or Nitrogkn in Ssvkraj, Solvents at 25“ and under 

PRBSS0R»S UP TO i8o ATMOSPHERES* 

(Frollch* Touch. Hogan and Paar, losi.) 

The determinations were made by shaking the solvents and nitrogen at 
various pressures in a steel cylinder maintained at 25* and, after at¬ 
tainment of e<iuilibrium, withdrawing a sample of the saturated solution 
under mercury in one of three burets, so designed that the volumes 
could be measured with the same degree of accuracy at any ratio of gas 
to liq.uid. The results are given only in the form of a diagram from 
which the following approximate values were rea<l. 


Prosaure in 

cc Ng 

(aeaaureu at PS® and 1 j^taoaphere) per 

l.O cc liquid In: 

Acnoapharaa 

^ Butane 

Carbon Tetra 

lao Propanol 

Ethanol 

Heavy 

Oia ^ 



Chloride, CCl^ 

CHj^CHOHCHj^ 


Nfaph tha 

oil 

20 

10,6 

3.0 

2.5 

2.0 

2.1 

2.0 

40 

22.0 

6.25 

5.0 

4 .25 

4 .S 

4.5 

60 

32.8 

9.3 

7.5 

6.25 

6.3 

6.3 

80 

44«0 

12.5 

10.0 

8.1 

8.1 

8.1 

100 

55.0 

15.6 

12.5 

10.2 

10.0 

9.8 

120 

62.5 

18.75 

15.0 

12.0 

11.5 

n.2 

140 

76.0 

22.0 

17.5 

13.75 

13.0 

12.75 

160 

88.0 

— 

20.0 

15 .5 

— 

— 

180 

99.0 

— 

— 


— 

— 


The heavy naphtha had a sp. gr. of 0,8003 and vapor pressure of Bomm 
at 25®. The gas oil had a sp. gr. of 0.8310 and vapor pressure of 2mm 
at 25®. 

Data for the Solubility of Nitrogen in Normal Heptane at and 

under 100.9 atmospheres pressure are given by Roomer, Johnson and 
Piercey, 1938. 


Solubility of Nitrogen in Petroleum, ('oeffictent of Absorption at 
10® « 0.135, at 20® » 0.117. 

(GmewMz and VVaUisx, 1887.) 


The Coefficient of Absorption of Nitrogen in American Mineral Oil 
(d - 0,868 at 27 I viscosity (sayboli ~ 38s At loo® F. ; congealing point 
- 37®) was found by Kubie, i927(BBing the Van Slyke and Neil, 192a, 
apparatus) to be 

0,071 ccNjg{reduced to 0® and 760mm) per i.occ oil at 22®. 
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Solubility of Nitsogkk in Liquid Ammonia at as® and from 

25 TO 1000 Atmospheres Pressure. 

(W|@b€i and TTMaarna. 10 S 4 .) 

Liguid ammonia and Nitrogen were shaken together at given 
i a steel cylinder of 1400CC. capacity. The sample rtwived for analysi?i 
IS received in a vessel immersed in litpiid air» and subsetiuenily aaalyied 
r appropriate methods. The vapor pressure of liquid ammonia at 
5 9,895s atmospheres. 


Dal Preaaire 

cc N^f&t 0° vaowi) 

Togkl Pressure 

cc 0 ® 

Atnosphares 

dissolved per 1.0 m* 

in Acaaspneres 

per 1,0 im. 

25 

2.22 

400 

17,03 

50 

S.73 

600 


100 

12, O4 

800 

51 . so 

200 

22.48 

1000 

54. 


Results for the system Nitrogen 4 * Hydrogen ♦ Ammonia ♦ Ammonia 

iquid) at temperatures from “22.5 to '♦•ig.?® a«d pressures fnmi 50 to 
00 atmospheres are given by Larson and Black, 1925. A discussion of 
ese and similar results for other systems, in the concept that solu" 
lity effect is a change in activity of one component resulting from 
e presence of the other component, is given by ('apples, 1929. 


wSOLlTBILITY OP NXTROGIK IN Lti^tfrO SUtPUR IhOXinR. 
fDonu and r«rg3Ji»<Mi, lasn.) 

The determinations were made in an apparatus which permitir«i measure 
jnts in the static system and in a circulating system. In atiditum 
le authors have calculated extrapolated values which are considered 
> be probably as reliable as the experimental determinaturns. 


ccN^fat 0^ ana vaoew*) diiMwdvmi in 1.0 gi. »f m* 



r 

iBtSDlc Experliaenu 

eircuisDlan Eiptriieenij^ 


-60 


2.86 

2.1 5 


~S 0 


6.35 

4.41 


-40 


12.3 

7.88 


~30 


27.2 

— 


-20 


S6.6 

26.7 

47 

-10 


— 

— 

«7 

0 




150 

•*■10 


— 

— 

jlio 

20 


— 

— 

4 15 

30 


SOLUBIblTy OF NiTROOiM IH MBtAbi. 

600 

.ts for 

Cobalt 

(Si everts 

Md Hagen, 1934*1 



Per rum 

(Jurisch, 

1912; Martin, 1929; 

Sieveris. 


rnrn 


Molybdanum (Martin, 1929.} 

Wolfram (Tungsten! (Martin, 5929,1 


19 II. 
19 |B. 
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HYDROXYLAMINE NHsCOH). 

HYDROXYLAMINE HYDROCHLORIDE NHsCOID.HCl. 

Solubility ok kach in Skvkk.vl Solvknts. 

(<le Bruyn, iByi.) 


Solvent. 

t”. 

Gms. KHsOH 
jyer loo (ims. 

r. 

Gim. NILCOH).] 
per 100 Gnis. 

Methyl Alcohol (abs.) 

s 

Solutitm. 

3 S 

^ 0 - 7 S 

Solvent. 

16.4 

Ethyl Alcohol (abs.) 

IS 

15 

19.7s 

4-43 

Ether (dry) 

(b. pt.) 

1.2 

... 

Ethyl Acetate 

(b. pt.) 

1.6 


... 


For dcnsilius of NH2(OH).MCl solutions, st‘e Sohiff ami Mousatxhi, 1896. 

PhthalylHYDROXYLAMINE CcH, < ^ > O. 


One liter benzene dissolves 0.33 gtn. of the A form of ineliin^ point 220^-226°. 

(Sidgsvifk, Kjis.) 


HYDRAZINE NH^.NHg. 

Fusion-point data are given for: 


NHp.NHp 




♦ C^H.OH (Epsteia, 1930*1 

-t- 00 (NHg)g(Urea)(Semisine, 1939 .1 

i‘ NgHgNg (Dresser, Browne, and Mason, 1933.) 

♦ NH_ (Howard, Jr., and Browne, 1934,) 

♦ Ni,' ® 


HYDRAZINE NHa.NFIj. 

Distribution ok Hydrazine between Water and Benzene, 

(Gwrgievics, 1915.) 

_ 0 ms. N H,.NH* {K;r: (ims NH.ND, tn-r: 


25 cc. HaO Ljiyer. 

0.4137 

0.6676 

1.0862 


75 a;. (IfiHg l,ayer. 

0.027 

0 - 033 S 

0-0355 


35 CC. Hat) l..aycr. 

1.7601 

2 3336 

4-75 


75 ct. CeHfl layer. 

0.0626 

O. IIOI 

O.X37 


HYDRAZINE PerCHLORATE N,H.(UC104),.3ll,'). 


Solubility 

IN Water. 

(GarlHrm. 

t*. 

Sp. Gr. 

(Jms. N^IbtHClOdi 

18 

Sat, 

l«.‘r 100 cc. Sat. Sttl. 

1,264 

41.72 

35 

1.391 

66.9 


HYDRAZINE MonoNITRATE N.,H4.{lNO,. 

Solubility in Watkr. (Si.mmer, 1914.) 


t". 

Oms. N,n.HNO, per loo (Sms. 

Sat. Sol. Water. 

t*. 

Gm?i. Nfll^HNOi p^r loo Gm^ 
Hat. Water. 

10 

03 03 

174.9 

40.02 

85.86 

607.2 

IS 

68.47 

217.2 

45.02 

88.06 

737 .<> 

20.01 

72.70 

266.3 

$0.01 

91.18 

1034 

25.01 

76.61 

327.s 

SS-oi 

93.58 

1458 

30.01 

35-01 

80.09 

83.06 

402.2 

490.3 

60.02 

95.51 

2127 
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IYORAZIME PICRATE Nj.HjOC,Hg(NO^),.ilij.O. 

SOLOBItlTT OF HWRAZINK PiCRAT* IR AOOIOUS SOl-UTIOHS OF SALTS AT .o“. 

(aut>«rt, 19 P 9 .) 


Qa. Mola. Salta par 11 tar 
aquaoua »olv@nt 


dn. MOls» ^ 

par Ut«r sat. ml* 


Water alone 
0.020 NH^CI 
o.oso ” 
o.o8o " 

0,100 " 

0.090 " ■** 0,01 NH^ Pic. 

0,080 " 0,02 " 

0.070 " 0.03 

0,104 " 0,005 " 

0.102 " 0.003 “ 

0.100 " 0.012 “ 

0.100 '• 0.01745 ’’ 

0 .0$ " 0,01 ” 

0.100 ’* 0,01 ” 

0.100 ” 0.00$ *' 

0,100 NaNOjj 

0,100 NaPic. 

0.090 NH Cl + 0.009793 
0.080 ^ 0.01950 

0.070 " ^ 0.02952 

0*100 NaPic. ^ 

0.050 " ”^0.05 NaCI 

0 • 100 N aCl 


0. 

01396 

0. 

01499 

0, 

01 $86 

0. 

01655 

0, 

01690 

0. 

0131:^ 

0, 

ou 8 H 

0, 

0 n oH 

0. 

01 497 

0, 

, 01566 

0. 

, 01360 

0, 

,01tH? 

0, 

. 01 309 

0 . 

.oim 

0 , 

.01495 

a, 

.0 l6u 

o< 

.04 133 

0, 

. 013 ’n 

0 

.00903 

0 

,oo6*ki 

0 

.tiOU 4 (15*^ 

0 

*004 M ( 15 ^* 

0 

,01176 


NH^Pic. (Picrate) NH/)CgIi,(NOj,)^; N.d'.c (Puraiel, 

The author also gives results for the Solubility of (.roceo ititiMr «» 
Tetrairanine Cobalti Picrate and Plavo Tetra Rhc)<i.uio Oi*w.ine (»roni.tte 
in aqueous solutions of NaCl and Na Picrate. He als.> gtves results 
for Tri ethyl amine Kcrate and Tri propyl amioe picrate in these salt 

solutions. 

SOLUBItlTt Of HyMAZINf PiCRATi tX AOtlSOOS JklUtTIOHi 

Of Ethyl Alcohol at ao**. 

(OiiL«rt 4 na Hurmw. iw.) 


If. 


Wt. Percent C^^OH 

Ott. HOU. 

Wt. fertent 


in Aq. Solvent 

per liter ut. ealutlon 

in Aq. 

per liter mi. 

0.0 (= H^O) 0.01396 

60 

ti» ti 1901 

10 

0.0 n6o 

69.4 

tl.lHC Ifi 

IS 

0.01076 

79.7 

It,ill ri6 

25 

0.01 111 

96.0 

0 , Mil* 

34.5 

0.01448 

99*8 tVol, 

Prfr rrii Ici.iHifi.in 

SI 

o-oiWo 



Data for the 

vSolubility of !ly«lr»uine 

Pi crate Af 

IP flit III r *i|4ir‘riii-| 


solutions of NaCl 4 - HCl in preHonce of Aceitm^ iiy 

Gilbert 1929(a), in connection with siudii»H of the hyilroly»ii’♦ s»f 

hydrazine by acetone. 
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HYDRAZIHE Tri NUro Methyl CRESYLATE, NyHgOCgH(NOj) 

SOLOBILITY OF Tri Nitro Mrthtl Crssylatr ih Wat*r AKB IH 
Aqosous Soldtioms of Ethyl Alcohol. 

(Ollbarc ana Huffiaaa, 19 ,^.) 


Results for Water 


Results for Aq, Alcohol at 20° 



CM. Kola. NgHg. 

Wt. Percent 

CM. Mole. Creaylate 

Wt. Percent 

t° 

0 C^H(H 0 g) 3 .CH 3 fit 

CgHgOH in Aq. 

per liter 

la Aq. 


liter sac. aol. 

Solvent 

eat. aol. 

Solvent 

15 

0.08473 

5.0 

0.1015 

60. 

20 

0.1158 

15 

0.08996 

69.4 

25 

0.1506 

25 

0.1089 

79.70 

30 

0.2053 

34.5 

0.1509 

96.0 



50 

0.2170 

99.8(Vol%) 


CM. Mol a. Cr«ajriau 
per liter 
a&t. sol. 

0.2297 
0.2189 
0.1843 
0.0710 
0.0517 


g HYDBAZINE SULFATES (NaHs^SO^ (I). N|HaS(H (In¬ 
solubility OF THE TWO Hydkazine Sulfatks IN Watkh. (Houumn' and Wmse, 1910.) 


Results for (NjjH8)jiS04. Hesulis for N.^HcSO.;, 



CtUM. 




(’•mn. 




(Njr,)»so, 

MoIm. 




.Mo Is. 



per 100 gms. 

{.\HsiaSO, 



per uHi frma. 



t“. 

801. sol. 

per lller. 

StdUl Ph«)>e. 

V. 

Nftl, Mil, 

per Jller. 

Solid IMiUse 

•i 5 . 

. 66.91 

rA.48 

(N,u,),so..h.,() 

•>.o... 


0. 770 

N-JIfiSO 

35 . 

. yi.'j.S 

i 5 . 3 'a 

0 

V .5 ... 

3 . tou 

0.7,60 

)) 

45. 

. 78.54 

22..59 

)) 

3 {).,. 

3.746 

0.799 

»> 

5 o. 

. 82.33 

7.8.76 


40... 

3.987 

0.404 

» 

55 . 

. 83.40 

3 i .01 


5 o.., 

6..538 

0.538 

)) 

60. 

. 84.72 

34 .*i*i 

)» 

(io... 

8. 3'>,2 

(^698 

» 





70... 

10.465 

0.907 

» 





8(1... 

17 ,. 5 80 

1. 107 



Solubility of Bivalent Hydrazine Sulfate (H) in Aqueous Solutions 
OF Acids at |Houim<*r and W<nsi% 1910.) 



la aq. 

H2SO4 

In 

aq. 

. HCl. 

tn aq. Cn.GOOH 

Gins. 

H9SO4 

(Urn. NallrtSO^ 

Gms. 11 LI 


(iws. N,ir^ 80 » 

Gms. CH^COOH 

Gras. NaHfiSOt 

per 

liter, per 

100 gms. sat. sol 

. per liter. 

per 

imi gmx. sat. iol. 

1 per lller. pe 

r too inii. sat. sol. 

0 

■4897 

3.143 

0.00 


3 . 3 o 7 . 

0.51.57 

3.198 

4 

.887 

2.680 

0.3645 


3.156 

6.896 3 

3.147 

26 

■59 

I .541 

3.645 


7.B76 

33.3o6 

2.903 

49 

.00 

1.076 

I B. 7.5 


7.657 

63.00 

2.737 

116 

.18 

o.5i8 

36.45 


7,639 

117.38 

2.323 

144 

.18 

0.4318 

66.08 


7.615 
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ammonia nh 


(Roscoe and Dittmar- 


SOLUBILITY OF AMMONIA IN WaTF^R. 

Liebig’s Annalen, X 12 . 334, '59] Raoult -Ann. chim. l$] t. 262 , 
** Am. Ch. J. 19. S07. ’97.) 


74;Maail — 



At 760 mm 

. Pres.iure. 


At 760 mm 

. PreMwre* 

f. 

G. NHa 
per 100 g. 
H2O. 

Vol. ISflHi 
per 1 g. 

t*. 

' omh 

per 100 g. 
HsO, 

Vc 4 . Nllf 
fjer t g. 

HaO. 

-40 
-30 
— 20 

294.6 
278.1 
176.8 

• • • 

20 

2S 

30 

52.6 

46.0 

40.3 

710 

S 9 S 

— 10 

III-S 

. .. 

3 S 

3 S -5 

. • • 

0 

87 -S 

1299 

40 

307 

. • • 

s 

77 *S 

1019 

4 S 

27.0 


10 

67.9 

910 

SO 

22.9 


IS 

60 *0 

802 

$6 

iB-s 



1 m 


o 

2 

4.6 

7.6 
10.6 
13-9 

17.6 
21.4 
25.8 
31-3 
37 

43.6 

50*7 

60.3 
■ 72.2 
• 87.2 
’ 102.3 
' 116.7 
-120 
-103.8 

- 92-9 

- 86.7 

- 83.5 

- 81.4 

- 80 

- 79-3 
79-4 


Gms. NHj^r p^aac. 

xoo Gms. ool. 

O Ice 

2 

4 

6 

8 

10 “ 

12 

14 " 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

Eutcc. 34-5 kc+N»>HiO 


36 

38 

40 

42 

44 

46 

48 

so 


NHiHiO 


[i-POINT. 

1910.) 

f 

(rms. N Hi per 
too Gmi StH 

Si< 1 k 1 I’ll**”. 

-80.6 

s^ 

NHilliO 

-82.8 

54 

*1 

-8<;.8 

sf> 

** 

—87 Kutec. s^ S 


-84.8 

5 « 

iNHdIfO 

—82.2 

60 

'* 

— 80.4 

62 


— 70.2 

64 

t* 

— 7Q.H m. pi. 66 

•4 

-70.2 

68 

k« 

-80.3 

70 

*t 

—82.1 

7 i 

41 

-84.5 

74 

♦# 

-87.4 

76 

fl 

-90.4 

78 

»» 

- 93 -^ 

Ho 

*« 

— 94 

Eutec. Ho 3 

,Nli.t{|0 4 Nlb 

- 9 i '7 

Hj 

N'lb 

-80 4 

84 

*» 

-87.4 

86 

»* 

-83.6 

m 


— 84.1 

qo 

*4 

-82.7 

Q2 

l 4 

-8j,s 

64 

kt 

“80.3 

96 

H 

- 79.1 

6H 

*♦ 

-78 

100 

»t 


More recent data on the above system, by Sinitn ami PcHttii.t iifW 

juite closely with the above ejccept in the region t*f the muxik Irt? -f 
rhese authors report a temiamiture of — itx).3 iftHteact^of ---ijit for itiw iKtitit. 
Additional determinations are also given by Baume and ’rykia’iner C t«|l 4 b CMilrr 
lata for the ice curve are given by Guthne (1884} ami Fkkefing. 
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Solubility in Water Determined by the Method of Lowering 
OF THE Freezing-Point. (PoHtma, 1020} Elliott, 


The closely agreeing dcterminations of these investigators were plotted on cross- 
section paper and the following results read from the eurv(‘. 



Mole 

(Iras. MI;, 



Mole 

dills. .Ml , 



pcY cent 

per 100 

soiia 


per cent 

per iDu 

Solltl 

t". 


soUUloo. 

1‘hnse. 

t". 

ML. 

solatioti. 

Phase. 

0.0. 

0.0 

0.0 

Ice 

- 88.3 Eulee, 

57.5 

56.11 

ML.ir^().HNir,iL(> 

- 10.0. 

9.‘A 

8,75 

» 

-87.. 5 ., .. 

58.0 

56.63 


- .0. ... 

i 5.2 

14.49 

» 

-85 . 

■ 5 t ).2 

57.84 


- 4n.o. 

12.2 

2 1.22 


-82.5. 

60.5 

5 ( 9 .16 

)) 

- 60.0. 

27.0 

25.9 


-80 . 

63.0 

61.69 

» 

- 80.0. 

3 i.o 

29.8 

» 

-78.2m. pt.. 

66.5 

65 . 2.8 

)) 

- qo.o. 

33.0 

3 1.76 

» 

-Ho . 

70.5 

60.36 


-100.0 Enter, 

34.5 

33 . 23 ' 

»+N!r,U40 85 . 

76.0 

75.00 

» 

• 95,0. 

37.2 

35.88 

NIIaUsD 

. 

78.0 

77.<>5 

» 

“ () n .() . 

40.0 

38.6 

» 

-1)0.0, .... 

79-7 

78.83 

» 

- 85.0 . 

43.0 

4 i.fu 

» 

-92 .5 Kutee. 

81.5 

80.o 5 

» +-NH, 

- 80.0. 

46.5 

45.1 

», 

- 9 '> . 

83.6 

82.87 

N1I3 

~ 79 m. i>(.. 

49. 

48.08 

» 

. 

86.0 

85.55 


- 80 . 

52.2 

5 o. 8 i 

» 

-85 . 

88.5 

87.92 

» 

- 8 a.5. 

54.6 

53.20 

» 

-82 .5 . 

92,0 

91.56 

)) 

- 85.0 . 

56.0 

54 . 6 ‘> 

» 

-~8< >. 0. 

9 'L 7 

95.45 

» 

- 87.5. 

57.2 

55.82 

a 

- 77-7 . 

100,0 

100.00 

» 


Vapor Pressure of Aqueous Ammonia Solutions. 


IS. NHj per 


(Perman, 190.1.) 

Vapor Pre.ssurc in mm. of Mercury at: 


» Gms. Sol. 

r 

0 xc . 

ao®. 

30". 

40“. 

SO®. 

6 o*.' 

0 

4-5 9 

17-5 

.^i-S 

55 

125 

149-5 

2 -S 

13 18 

32-5 

56.5 

91 

146 

234 

s 

20 27 

47 - 5 ' 

83 

134-5 

210 

327 

7 -S 

27-5 40 

7 ? 

115 

183 -5 

281 

425 

10 

35 54 

93 

153 5 

241-5 

363 -5 

539-5 

12.s 

45 69 

118 

193-5 

303-5 

455 

666 

IS 

57-5 89 

151 

245 

377-5 

564 

816.5 

o-s 

75 115 

191 

305-5 

465-5 

688.5 

985 

20 

93 144 

237 

393 

569-5 

834 - 5 

iigi 

22-5 

117 180.s 

291 

455-5 

690 

1005 

1432 

2$ 

144.5 226.5 

360 

561.5 

830.5 

1195 


27 -S 

181 280 

440 

680 

1007 


... 

30 

222 346 

537 

817 

1189.5 




The apparatus (Perman, 1901) used for the al>ove determinations, consisted 
of a pipet provided with a stop-cock at its upper end and connected with a 
Hg leveling tube at its lower end. ^ For maintaining constant temperatures the 
ves^l was surrounded by a glass jacket into which water or vajjors of liquids 
boiling at various temperatures could be introduced. The acjueous ammonia 
solution was drawn in above the Hg and boiled to expel air. A portion of it 
was withdrawn for analysis through the stop-cock at the top, by elevating the 
level of Hg. The vapor pressures of the analyzed mixture at various constant 
temperatures were then read with the aid of an adjacent millimeter scale. Curves 
were plotted from the results and readings for regular iiuervaLs of c'oncentratiou 
and temperature made. 

By means of a modification of the ah lye apimratus the author was also able 
to estima^ the partial pressure of the a nmoma and of the water of e«ich mix¬ 
ture. Tables for these values are given. Data have also been calculated for 
the latent heat of evaporation of aqueous ammonia .solutions. 

More recent data for the Vapor Pressore of Aqueous Solutions of 
Ammonia at 0° are given by Klarmann, 1924, and at 25® by Scheffer and 
de Wiis. 102*; and BreitenbArh 1 
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Influence of Salts and Other Compounds on the Vapor Pressure m 
Aqueous Ammonia Solutions, 

(E. G. Perman, J. Cbem. Stn:. (Lond.), 8i, 480, 

Vapor pressure determinations were tna<Ie as ahtive (lescTilKRi on 
solutions of the following compositions - (a) 10.43% Urea f 16.36*:^ Nlli, 

(b) S.29% Urea + 17*22% NH3, (c) 4.5")% Mannitol -f 12.27% NHa, (>/) 3.0V « 

^'504 +7.49% NH„ (e) 5 - 27 % + i6.«S% NIL (/) 10.26',^iH4(:l 

+ 12.9% nA. (g) 2.68% CuSO. + 14.65% NH4, (k) 3.94% CiiS(K ■1-6.54% 

NH3 

The author's data were plotted on cross s^tion jmper and the following values 
read from the curves. 


N 


t®. Vapor ProBure of Facli Solution In mm. of Mrrcury. 



' (a) 

(6) 

(0 

id) 

(d 

(/) 

(i) 

m 

20 

204 

200 

120 

. . . 

193 

130 

iS 5 

87 

30 

325 

32s 

cgS 

... 

302 

220 

KiS 

40 

485 

500 

311 

200 

471 

345 

3<>5 

145 

so 

71s 

727 

46s 

304 

69s 

$22 

545 

223 

60 

1050 

1060 

70s 

453 

07 S 

770 


344 


In an earlier paf>er Perman (1901) rivcs data mmilar to the alK>ve for the 
vapor pressure of ammonia in aqueous solutiorH of .scxJuim sulfate. 


Vapor Pre.sstjre of Aqvfxh h Ammonia Solutions, 

{ShorwiMMl, ItiUb. f 

This author collected the available <iata on thb partial vapor pressure of itiuiiumin 
in water and plotted the results on lognrilhinie paper to rediire the rurvuturr liml 
obtain constant percentage errors. Tlie results of lUunilt, Cairius, tVrnian, 


Watts, Sims, Roscoe and 
Smits and Postma, Doryer 

fifns. ML 

Ditnmr, Cragoe, Myers luul 'Faylor, 
and (tans were used. 

e«rU«l Urr^Mir*' at NIL In miw Hfi n* 

Mallet. 

|)<M' KMIO finis IIjO. 

0" 

nv\ 

‘i«*, air. 

4 r. 

Sir 

or. 

1000 

‘•47 



..... 

, ,, . . 


900 

-«•> 



. . 

... 


800 

(VU\ 

9H7 




. 

700 

5 oo 

7H0 

•.» . , • * , , 


» 4 . . . 


r>oo 

3Bo 

ivui 

944 ..... 




5 oo 


439 

im\ . 

*« . , . 

» » . . s 


400 

190 

3 oi 

47 " 7'9 


» » » , « 


3oo 

119 

190 

*298 44 } 



1 * . # ft 

?, 5 o 

8<). .0 

144 


5(4 


ft ft 1 » JB 

ROO 

64 

lo‘l. 

ifift OflO 

391 

591; 

83 .^ 

l 3 o 

0-7 

70 1 

ii 4 i;') 

*,»;3 

4 o 5 

. 5 H‘| 

loo 

.1 

41 H 

Ihj.h no 

tf >7 

*.*47 

'If 11 

7 -^ 

17 7 

*^9.9 

10.«» 79.7 

1 JU 

*79 

'aft 1 

5 o 

11 .a 

19.1 

31.7 M 

7 f». 5 

n 5 

tm 

4 o 


1 fK 1 

‘/ 4.9 pi.r 

t’lft.H 

91,1 

1*01, l 

3 o 


n .3 

IH // m fi 

45 

117.1 

!i 4,3 

v.o 



1 > * 4 .1 

3 :.f» 


77 

y.o 



1? 19.3 

3 o 

*4 ^ 5 

Ilf 

rf> 



15 .i 

-4.1 

35 .1 

4 M ,7 

ri 




1H.3 

•d;. 7 

'lli.'l 

10 

• « .. 


... 

1 k} 


li», '.1 
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AMMONIA NH:,. 

SOLUBILI'TY OF AmmONIA IN WaTER. (Nouhauscm and Patrick, 1921 .) 

The authors developed a static method for measuring the partial pressure of 
water and of ammonia over aqueous ammonia solutions. The apparatus consists 
of two recepticles connected respectively to each arm of a delicate manometer, 
in such a fashion that very small differences in pressure between the two can be 
very accurately measured. Into these two recepticles ammonia vapor at a certain 
pressure is introduced. Then into one, water vapor is successively added in small 
portions. The total pres&ure in this recepticlo gradually increases untill the partial 
pressure of the water vapor equals that corresponding to the partial pressure of 
water vapor over a solution, whose partial pressure of ammonia at that temperature 
is such as at the start. Any further addition of water vapor will entail conden¬ 
sation of water with consequent solution of some of the ammonia and reduction 
in the total pressure. When, therefore, the total pressure in the recepticle to which 
water vapor is added reaches a maximum, and just begins to diminish, this point 
shows the partial pressure of water vapor corresponding to that of the ammonia 
at the temperature in question. A series of such determinations were made at o®, 
and 4oo. A curve was plotted for each temperature taking the measured partial 
pressures of water as the ordinates and the total pressure of ammonia plus water 
as absissae. From these curves the following results, showing the partial pressure 
^3 of water corresponding to regular intervals of total pressure above the aqueous 
solution of ammonia, were read. 


Total pressure 

Parllal 

pressure 
In mm. at 

of |I,0 

Total pressure 

nt IL 0 N'lf. 

Partial in essuro of 11,0 
In mm. at 

of II, 0 -h IVIIj 
in mm. 

0*. 

20 *. 

to*. 

(II Jll, (1 '•’T illlj 

In mm. 

20*. 

to*. 

1000 

1.06 

8.8 

34.2 

2600 

4 .H. 

18.8 

1200 

0 92 

8.2 

31.7 

2800 

4.5 

18.5 

1400 

0.78 

7.6 

29.2 

3 000 

4.2 

18.2 

1600 

0.65 

7.0 

26.5 

3200 

4.0 

i8.i 

1800 

0.53 

6.6 

24.0 

3400 

3.7 

^ 7-9 

2000 

0.41 

6.1 

22.0 

36oo 

3.5 

17.4 

2200 

0..29 

5.7 

2 . 0 .5 

38<)o 

3,3 

17,6 

2400 

0.19 

5.2 

19.5 

4000 

3.1 

17,5 


The determinations of the Soluhility*of ammonia in water were made by repeatedly 
introducing ammonia into a recepticle containing a given volume of water, untill 
no further diminution in pressure occurred after thorough shaking. By means of a 
special device a portion of the saturated solution was withdrawn without a material 
change in pressure, and thus without alteration in the content of ammonia. Succes¬ 
sive samples were titrated and the following results were calculated from these 
titrations and the pressure readings. 


Partial pressure In mm. of Per cent 

Mole fraction --- in - - ... Penilly ronlractUm 

t*. per cent ammonia. Ammonia. Water. of solution. In volume. 

0. 51.676 915 1.9.5 0.S49. 7.50 

0. 52.38a 944 1*19 0.842 7. Bo 

0. 54.735 n4o 0.97 0.833 7.80 • 

0. 61 206 1409 0,77 0.817 9.21 

0. 62.765 1499 0.708 0.812 8.52 

0. 65.076 1684 ^>-6i o,8o3 8.5i 

0. 65.711 1732 0.545 0,800 8.3) 

o. 66.621 i865 0.46 0.795 8.12 











1035 


NITROGEN N 


lubility of Ammonia in Water. {Nouh&n.s<m and Patrick, i 9 ‘iL) (Con-) 


0 . 

34.886 

728 

9*4 

0.8H2 

7.07 

0. 

36 . 5 o 8 

79G 

(). 25 

0.878 

7. •> * 

0. 

49.. 077 

1x40 

8.6 

0.864 

H.3o 

0. 

45 t . 399. 

1 x 65 

8,55 

0,862 

H.17 

0. 

43.086 

1226 

8.4 

0.854 

8.16 

0 . 

43.731 

1281 

8.3 

0.848 

7.37 

0 . 

48.175 

1677 

7. o 5 

0,845 

H . ()f> 

0 . 

49-941 

1938 

6.33 

0.835 

HjiH 

3 . 

53.940 

•^.655 

5 .1 

0.82,5 

9*47 

3 . 

55 . 970 

3076 

4.4.^ 

0.H17 

9*47 

3 . 

56 . 923 

3 -A 77 

4 .x 5 

0 . 8 x 5 

9-65 

3 . 

25 . 011 

752 

36.5 

0.902 

f»,<i 5 

3 . 

25.366 

774 

36.2 

o.()oo 5 

6.21 

). 

30.690 

XI34 

32.1 

0.8833 

7.21 

) . 

32.686 

i 335 

29 . 5 

0.8x7 

7.68 

) . 

33.134 

X 376 

29.0 

0,8755 

7.74 

) . 

36.326 

1787 

2 . 3 .9 

0.864 

8.22 

). 

39.026 

2180 

20.5 

o,H% 

K. 5 't 


41.I 33 

2460 

IC).0 

0.H49 

9. o 5 


42 . 925 

2832 

xH.42 

0.843 

Xf».(»o 


44 M 

3226 

x8.o 

0.8,37 

9-49 


44..^57 

32 x 4 

18.(» 

0.837 

9.42 


46.335 

3640 

17.6 

0.828 

n.Ao 


Eaim,iB»iTO in thi SraiiK Amhokia ano Watb* at 
Timpiiatdris irp to 150® aud Prisso*** op to 10 ATMO*PRRR»a. 

(ClUford and Kunur, 

A dynamic method waa used to determine the vapor compositions between 
|0 and looo and for pressures up to 1.5 atmospheres. At higher ranges 
: temperature and pressure a static method was used. Both total va|H>r 
•essures and v^or compositions v^re measured. The results were plot- 
id together with those of Perman 1903^ Mollier. i^oB md Mu and 
'stma, 1914 and from the curves so obtained, tables for the Isobars and 
otherms were constructed. The following are the values for the iso- 
irs. 

Results at; 

02 Atmospheres Pressure 0*2 Atmospheres Pressure 04 Atmospheres PrtMUfe 



QM. NM^ p*r 


WO OBA. Soluacm 

62,9 

75*5 

79.8 

62.8 

70 

51.0 

60 

41.5 

50 

34.3 

1^0 

27.5 

30 

21«0 

30 

15.0 

10 

9.5 

0 

5.0 

10 

1.7 

17.7 

OaO 


tO 

cma. KH,, n«r 

too 


aa«. mr 

160 MB*. 

-61.0 

100 

100 

"46.3 

100 

100 


“10 

31.s 

99.0 

-40 

75-3 



0 

as .3 

98-0 

^30 

60 



10 

20.0 

95.5 

-*20 

51.3 



20 

15.0 

90.5 

-10 

41.1 



30 

10.0 

80.0 

0 

37.3 

— 


40 

5.5 

65.5 

20 

26*0 

97 , 

*S 

SO 

2.7 

38.0 

40 

is.o 

a?. 


6 o* 4 

0. 

0 . 

60 


ill 

J 




80 

0,3 

4 . 





81.7 

0 . 

0 . 
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Equilibrium in the System Ammonia and Water at Temperatures 
UP TO 150° and Pressures up to 10 Atmospheres. (Continued! 





{Clifford 

and Hunter. 

loss.) 




1.0 

Atmosphere 


2 Atmospheres 


4 Atmospheres 

(las. MHg p®r 

100 gns. 

t° 

Oma. NH„ per 

100 gma. 

fO . 

Ctas. NH„ per 
—IjLIa.. 

too gas. 

^ "'Si^olutlon 

■'■“TOof”' 


Solution 


'Solution 

Vapor 

~ 33-2 

100 

100 

” 18.5 

100 

100 

“I.5 

100 

100 

“30 

86.0 

— 

-10 

75.0 

— 

0 

94.7 


“20 

65.4 

— 

0 

61.4 

— 

10 

71.5 

— 

”10 

55.3 

— 

10 

52.6 


20 

60.2 

— 

0 

47.3 

— 

20 

45*6 


30 

52.2 

— 

10 

40.6 

99.2 

30 

39.3 

— 

40 

45 .5 

— 

20 

34.6 

98.5 

40 

33.7 

98.4 

50 

39.7 


30 

29.1 

97.0 

50 

28. 5 

97.5 

60 

34.2 

97.3 

40 

24.0 

94.5 

60 

23.4 

94.8 

70 

29.2 

94.8 

50 

19-0 

90.2 

70 

18.5 

89.2 

80 

24.4 

90.0 

60 

14.4 

82.5 

80 

14.0 

Bo. 3 

90 

19.8 

83.6 

70 

10.0 

70.0 

90 

10.0 

67.5 

100 

15.5 

76,0 

80 

6.1 

52.6 

100 

6.2 

50,6 

no 

11.5 

^6.3 

90 

2.9 

31.8 

110 

2.9 

29.0 

120 

7.7 

$2.2 

100 

0 

0 

120 

0.15 

1.5 

130 

4.2 

33.0 




120.6 

0. 

0. 

140 

l.O 

9.8 







144.1 

0. 

0. 

6 

Atmospheres 

8 Atmospheres 


10 Atmospheres 

t ° 

Oas. NH^ 

p«j too EBS. 


One, NH- 
0 

per too gas. 

.0 

per 100 gma. 


^SoluLlon 

Vapor 

1 ^ 

Solution 



'Solution 

Vapor 

9.7 

100 

100 

18. 

, S 100 

100 

25 ' 

. 3 100 

100 

20 

74.6 

— 

20 

94.6 

— 

30. 

87.0 

— 

30 

62.0 

— 

30 

73.5 

— 

40 

70.2 

— 

40 

54.0 

— 

40 

62.0 


SO 

60.0 

— 

so 

47.5 

— 

50 

54.1 

— 

60 

52.2 

— 

60 

41.9 

— 

60 

47.5 

— 

70 

46.0 

98.8 

70 

36.6 

97.0 

70 

41.9 

98.2 

80 

40.6 

97.4 

80 

31.4 

94.2 

80 

36.4 

96.2 

90 

35.6 

95.1 

90 

26.6 

90.0 

90 

31.4 

93.3 

100 

30.8 

91.7 

00 

22.0 

84.8 

100 

26.7 

89.5 

110 

26.3 

87.0 

110 

17.6 

78.4 

110 

22*4 

84*0 

IX > 

22.0 

81.1 

120 

13.5 

69.9 

120 

18.3 

77.3 

130 

18.0 

74.2 

130 

9.6 

57.1 

130 

14 « 1 

68.0 

140 

14.0 

64.8 

140 

5.9 

40.0 

140 

10.2 

55.5 

150 

10.1 

51.5 

150 

2.6 

19.5 

150 

6.4 

38.9 

160 

6.6 

36.3 

159.3 

0. 

0. 

160 

3*1 

20.7 

170 

3.4 

20.5 




170 

0.3 

2.3 

180- 

■ S 0. 

0. 




171 

0.0 

0.0 
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Mutual Solubility op Aqueous Ammonia and Potassium Carhon. 

ATE Solutions. 

(Newth —* J. Chem. Stic. 77» 77^* 

The solutions used were: Potassium Carbonate saturated at 15® 
(contained 57.2 grams KaCOg per roo cc.). Aqueous^ Ammonia of 
0.885 Sp. Gr. (contained about 33 per cent ammonia). I'he determina¬ 
tions were made by adding successive small quantitit‘s <ff one of tlie 
solutions to a measured volume of the other, and observing the |»oint 
at which opalescence appeared. 


Saturated KaCOs in Aq> Ammonia, Aq, Ammonk in Satyr&trtI KfCO* 


f. 

cc. KgCOa per 
xoo cc. Ammonia, 

%KaCC >ji Solution 
in Mixture. 

tf. Animoiiia 
in 100 ct, Ksi't J®' 

^KaC’t h S^uficm 
, m Mixfurr. 

I 

2 .0 

2.0 

37 5 

72.7 

6 

3.0 

3-0 

47 s 

67 .6 

II 

50 

4 7 

52 5 

65 0 

16 


6.1 

6q 0 

63 0 

21 

8-5 

80 

775 


26 

X0.5 

9*5 

105.0 

40 0 

31 

12.5 

II .1 

*525 

30 0 

38 

20.0 

16.6 

19s 0 

3.3 0 

39 

21.0 

17.0 

220 0 

,0 

42 

25.0 

20 0 

250.0 

28 5 

43 

35-0 

26.0 

285,0 

26 5 


Above 43® the solutions are completely miscible, If 10 per t^ent tif 
water is added to each solution the tem|)enitun* of comphUt' iiiiseiliility 
is lowered to 25®. The mutual solubilities an*: 

Fgr vent KaC*! Solutinn in; 


t*. 

Ammonia 

KA'< hS*l 


Layer. 

latyrr. 

0 

8 

62 

10 

II 

52 

20 

IS 

38 

25 (crit. pt.) 

25 



With the addition of 0.9 percent of wat^ to each mdutiori the 
temperature of complete miscibility n‘r t. }it.) is lowered to 10*'. With 
the addition of 18.1 per cent wau*r thm temperature becomes o®. 




Solubility of Ammonia in AQinunm Salt SotuTiONi. 

<Ran«!l.> 


In Ctkium Nitrate Sf»lutf«o^ 
Cimg. NHarwr loo 
Snlvrni in: 



ciW. 

In 

Ca(N(,>a)8. 

0 

96.25 

104.5 

8 

78.50 

^^4 75 

16 

65.00 

70 S 

24 




In Fntatiiiufti HytifMiiil# 
C#ms. NIL jrr !«*» 
Oim, S« 4 vriii ifi' 

Kulf. kirn 

72 o 4() 5 

570 375 

46 o 28 5 

37 3 21 8 
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Solubility of Ammonia in Aqueous Salt Solutions at 25®. * 

(Abegg and Riesenfcld, 1902.) 

The determinations were made by the dynamic method of vapor pressure 
measurement previously used by Doyer (1890), Konowalow (1898), Gahl (1900), 
and Gaus (1900). It consists in passing an indifferent gas through an aqueous 
ammonia solution of known concentration and calculating the vapor pressure 
from the volume of indifferent gas required to remove a definite amount of 
ammonia from solution. The indifferent gas (H + 0) was generated by an 
electric current and its volume measured by means of a voltmeter. The accom¬ 
panying ammonia was removed by passing through 0.01 n. HCl and estimated 
by means of electrolytic conductivity. The molecular vapor pressure was 
obtained by dividing the absolute vapor pressure, calculated from above meas¬ 
urements, by the concentration (normality) of the ammonia. For i n. am¬ 
monia in water at 25^ the molecular vapor pressure was 13-45 ntm. Hg; for 
0.5 n. solution it was 13.27 mm. Hg. 

Since it has been shown by much experimental evidence, that Henry's Law of 
the proportionality of the concentration in the liquid and vapor phase applies 
very closely in the present case, see also Gaus (19CX)), it follows that the am¬ 
monia pressure relation of two solutions of equal ammonia content is recipro¬ 
cally proportional to the solubility relation of the ammonia in them. Hence, 
, to calculate the solubility from the vapor pressures, it is only necessary to divide 
the value for the molecular vapor pressure in H2O by that for the salt solution. 
Thus the solubility of NHa in HaO becomes unity. All determinations were 
3 made with i n. aqueous ammonia in salt solution of 0.5, i and 1.5 normality. 
The figures therefore show mols. NHa per liter of the particular salt solution at 
25°. In a later paper by Riesenfeld (1903), additional determinations are given 


for 35°- 

Salt 

Mols. NH3 per Liter Salt Sol. of: 

Salt 

Mols. NH« per Liter Salt Sol. of: 

Solution. 

O.S n. 

I n. 

i.S n. 

Solution. 

* O.S n. 

z n. 

1.5 n." 

KCl 

0.930 

0.866 

0.809 

KCN 

0.926 

0.858 

0.802 

KBr 

0.950 

0.904 

0.857 

KCNS 

0.932 

0.868 

0.814 

KI 

0.970 

0.942 

0.900 

K2S04 

0.875 

0.772 

0.678 

KOH 

0.852 

0.716 

0.607 

KaSO, 

0.865 

0.768 

0.67s 

NaCl 

0.938 

0.889 

0.843 

KsCO, 

0.788 

0.650 

0-SS4 

NaBr 

0.965 

0.916 

0.890 

EIjCiOi 

0.866 

0.771 

0.67s 

Nal 

0-995 

0.992 

0.985 

KiCrOi 

0.866 

0.771 

0.67s 

NaOH 

0.876 

0.789 

0.716 

CHjCOOK 

0.866 

0.76s 

0.685 

LiCl 

0 

0 

00 

0 

1.008 

I-045 

HCOOK 

0.868 

0.760 

0.678 

LiBr 

I .001 

1.040 

1.090 

KBO* 

0.814 

0.677 

0.560 

Lil 

1.030 

1.094 

1.190 

KJHPO4 

0.860 

0.749 

0.664 

LiOH 

0.863 

0.808 

0.768 

Na,S 

0.887 

0-79S 

0.726 

KF 

0.839 

0.722 

0.626 

♦KCIO, 

0.927 

KNOs 

0.923 

0.862 

0.804 

♦KBrOs 

0.940 

» • • 

• • • 

KNO, 

0.920 

0.855 

0.798 

•KIOs 

0.951 

« . . 

. . . 


• These salt solutions are 0.25 normal. 


Konowalow (1898) expressed the results of determinations of the solubility 
of ammonia in aqueous silver nitrate by the equation E — 56.58 (m — 2 w) in 
which H == partial pressure of NH3 in mm. of Hg., m * molecular concentra¬ 
tions of NHs and n = molecular concentration of AgNOj. Similar results are 
given in later papers (Konowalow, 1899, a, b) for a large number of other salt 
solutions. 

Gaus (1900) gives data for the vapor pressure of ammonia in aqueous 0.4 n 
solutions of about 20 salts, only a few of which occur in thb above table. 

Data for the &lubility of Ammonia in Aqueous Sodium Hydroxide 
Solutions at is® are given by Hiloslawskij, 1931. 
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Solubility of Ammonia in IIydrogkn Pekoxide Deteiiminkd 
by the Freezing-Point Method. (Mauss am! Hut<h«n% tim.| 

By means of a gas buret (1(^finite volumes of ammonia were adtietl to weighed 
uantities of pure hydrogen peroxide, and the freezing-points of the resulting mixturet 
ere accurately determined. 


t“ of f. pt. 
- 1.79.... 
-i 3 ... 


-18 . 

-48 Eulec, 


(JiUs 

ML 




G»i*« 

Mh 


p(‘r lOU gnus, 
mlxlure. 

Solid PhaM*. 

t** of 

f.pl. 

pt»r HH) HIITH, 

mtxiur«». 

Solid 

0 

.0 

H,0, 

9 

ti.. 

4H 

A\ 

NH:,.HsO| 

3 

.41 

0 

i 

5 .. 

49 

•7 

0 

4 

31 

)) 

0 

0 .. 

5o 

7 

0 

8 

0 approx. 

» t ML-HjO, 

..... (i 

0 .. 


H 

0 

18 

0 

NHa.n.O., 


5.. 

52 . 

H 

»i 

!<) 

8 

0 



5fi. 



21 

. I 

)> 


, 5. 

'*9 ■ 

/) 


2 . 3 . 

■9 

» 

below -- 7 K 


(‘>1 , 

.3 

M 

3 t), 

.0 approx. 

0 

»l M 


m. 

, 

>< 


20 . . ui. > H 

24.5in.pt. :h).o approx. »» m hH.; »« 

100 cc. of saturate!! with ammonia at tiissidve p^oee. N (o'^aml 

he determination was made by pumping out the gas with a Tnph'r pump amt 
leasiiring it over mercury. Results for the elTect of pressure ami temperoturr 
pon the solubility are also given. fVi*m‘hlr umt «n22 < 

Equilibiiom im THI Ststim Ahhobia AMO Hybbogik SOLriBl. 

(SclMtflM iad HoCrcMdqjf'^ x^^a.) 

The vapor pressure curve of NH^ ♦ H S was detcrwiacd aad also the 
reezing-points of their mixtures. The vapor pressure curve at 0® 
howed two regions of constant pressure, respectively at Bofm md 
hese correspond to the dissociation pressure of the compound Nll^HS and 
he pressure at which the solid compound is In equilibrium with solution 
nd vapor at 0®. The vapor pressure temperature curve of the three 
base system NH^HS, (solid) solution and vapor was determined by twt> 
ethods. The freezing-points of various mixtures of were also 

etermined. 


apor Pressures of the Freezing Points of the 

Three Phase System system 


0 

VsiMor Pr«ft«iri 

t® or 

HOl». f>ir 



in wm . 

f. ot* 

too «nl». 


-21 

435 .5 

-78.0 

100 


-12 

548.5 

"83.5 

97.5 


-10 

SSi.o 

-aa.o 

Rutec. 05.0 

" ♦ H,S 

- 7.8 

604.5 

-7a 

92.5 


-7.5 

6331.5 

-60 

90 

» 

“ 5.9 

664.0 

“48.1 

87.5 

m 

-5 

686.0 

-30 

8a.s 

n 

-4 

708.5 

“22.5 

80*0 

n 

-2.5 

780.0 

“I8.O 

75.0 

n 

0 

838.0 

♦11.0 

72.5 

Hlf JS 

2.5 

917.5 

40 

70 


5 

1002.0 

79 

65 

w 

6.5 

1075.0 

100.8 

60 

M 

7.5 

1120.0 

114.5 

55 

•1 

9 

1301.5 

118.0 

m. pt. 50 

m 

10 

1246.5 

-83.5 

0 

«*S 


These results show that Ammonium ^Ifide, stable oily 

►elow -18®. On heating at this temperature it decomposes Into solid 
:ryst. NH^HS and melt. 
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Solubility of Ammonia in Absolute Ethyl Alcohol. 

(Dekpine —J. pharra. chim. [5] 25, 496, 1802; de Hruyn-~Rec. trav. chim. xi, 112, '92.) 


t ® 

Density. 

Gms. NH3 

Gms. NHa per too Gms. Solution. 

Gms.NHsper 

100 Gms. Alcf 


per 100 cc. 
Solution. 

(Deiepine.) 

(de Bruyn.) 

(Deiepine.) 

(de Bruyn.) 

0 

0.782 

13-05 

20.95 

19.7 

26.5 

24.5 

5 

0.784 

12 .00 

19.00 

17-5 

23.0 

21 .2 

10 

0.787 

10.85 

16.43 

15.0 

19.6 

17.8 

IS 

0.789 

9.20 

13 00 

13.2 

15.0 

15.2 

20 

0.791 

7 so 

10.66 

II.5 

11.9 

13.2 

25 

0.794 

6.00 

10.0 

10.0 

XI .0 

II .2 

30 

0.798 

S'IS 

9 7 

8.8 

10.7 

9 -S 


According to Muller (1891), one volume of alcohol absorbs ^lo volinnes of 
ammonia at 20° and 760 mm. pressure. 


Solubility of Ammonia in Aqueous Ethyl Alcohol. 

(Deiepine.) 


In 96% Alcohol. In 00% Alrohol. In 80% Alcohol. 



Sp. Gr. G. 

NHa per' 

Sp. Gr. 

(L NHa per 

Sn. Gr. Ct 

. MH. 


Solution. 100 

Gms. Sol. 

Solution. 

100 Gms. Sol. 

Sfilution. TOO GmL 

0 

0 

•783 

24-5 

0.800 

30-25 

0.808 

39-0 

10 

0 

.803 

18.6 

0.794 

28.8 

0 

0 

OQ 

0 

28.8 

20 

0 

.788 

14.8 

0-795 

15.8 

0.821 

19.1 

30 

0 

•791 

10.7 

0.796 

II.4 

0.826 

12.2 



In 60% Alcohol. 


In 50' 

% Alcohol. 



t®. 

Sp. Or. 

G. NHa 

“ptT 

Sp. Gr. 

G. N Ha ixT^ 




Solution. 

TOO (.ims 

, Sol. 

Solution. 

100 Gxns.”.Sol. 



0 

0.830 

50-45 

0-835 

69.77 



10 

0.831 

37-3 


0.850 

43-86 



20 

0.842 

26.1 


0.869 

33 -8 



30 

0.846 

21 .2 


0.883 

25.2 



Solubility op Ammonia in Absolute Methyl Alcohol. 

(de Bruyn — Rec. trav. chim. xx, 112, ’92.) 


t.® 

G. NHa per 100 Grams. 


Solution. 

Alcohol. 

0 

29-3 

41-5 

5 

26.5 

364 

lo 

24.2 

31-8 

15 

21 .6 

27.8 


( L NFL IHT 100 (iram a. 
Soluiion. Alcohol. 


20 

2 $ 

30 


19. 
16 . 


.2 

•5 

14.0 


23.8 

20.0 

16.0 


Solubility of Ammonia in Ethyl Ether. 

(Christoff, 1912.) 

Solubility of Ammonia in Hydroxylamine. 

(de Bruyn, 1892.) 

100 |ms, of the sat. solution contain 26 gms. NH, at io” and 19 -20 gms. at 




vis orMeJhyrAlcohnf^ the 

by measuring at 25° the Chloroform, determined 

weighS ZLfn? rh f P«“ure produced by adding a 

gas. are given by MacpIrlL'f 
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SoniBiLiTY OF Ammonia in Chi-oroform at 

(8#war<i. 

A series of solutions of varying concentrations wen* prepared frum 
HCl which had been saturated with by successive dtltiticms wi 1 h 

fiCl^. These were each shaken in a closed vessel and after aifatnimnit 
f eauilibrium, the NH in both the liquid ^md vapor ph.t;ie was tleier- 
ined by titration. The CHC^ contained 0.1 percent Tfu* 

xact content of CgH^On is important since the solubility of M!,^ in- 
reases with the proportion of The presence of 1*0 percent 

H OH was found to increase the^ sol ubiH ty of Ml, in CllC!l .ihoui ^ 
ercent. 


On. Mols. 

NHjj per liter 

Calc, Partial 

( 1 m . MuU. 

NH., P«r Uttr 

Calc. Partial. 

' chdljj 
phase 

vap' -r ^ 

phaae 

Preaaure of 

in iw. Hts 

phaae 

Vapor ' 

phaat 

1 raaaur# of MH, 

In w. Nil 

0,0393 

0.000756 

14,0 

0.42 \ 

0,008 1 it 

1 5 i 

0,0888 

0.001716 

31*9 

().66t 

0.01 3.1 

J 4 S ♦ 4 

0 .1157 

0.002215 

41.2 

O.Hsi 

O .0175 


0,246 

0.00474 

88.1 

i . 105 

0.02114 

4 1, b 

0.392 

0.00749 

139.2 





The partial pressures of NH^j were calculated frt«n the concenirai itni 
f the NHjj in the vapor phase,assuming Dalton’s law to hold and neglei t 
ng the deviations of ammonia gas from the perfect gas law. The d. «»f 
he CHCljj was 1,480 at 2^ and mat of the soluiion containing t. gm, 
dIs. NHjj per liter was 1,450. These figures were userl in calculat tng 
he concentrations of to volume of liquid phase. 

Solubility of Ammonia in Srvbral lku.v8NTs at ao® ANn 7bow«. TtsssoMii. 

103U) 


The solvents were saturated with NH,^ and the .imouut of gas presnu 
i a known amount of the saturated solution determineii by removing it 
ith a current of air, absorbing in an excess of HCl and ttiraung. 


Solvent 

a 

X 

Stilvant. 


1 

jxane 

4.16 

0,0223 

Toluene 

7,2 1 

0 11 Jt 

:tane 

2.56 

0,0170 

Chloroform 

69, H 

0,1930 

)decane 

2.13 

0.0197 

Hromobefiuene 

Ham 

O.P OiO 

Jtane 

1.84 

0.0219 

nhlofobeaxeae 

U , 15 

oa»4rV,i 

irbon Tetrachloride 

7 . 17 

0.0281 

Benzyl chloride 

12. ao 

0,0556 

jnzene 

9.95 

0.0474 

Fdhylene chlomir^ifi ,6 

0,0797 


s the partition coefficient of NH between the liquid find the 
lat is,s = cdhe gm. equiv. NHj, per fiterl 4 0,0417 mti n/i; - jj,$i « 

^3/273- 

X ~ the mol. fraction (gm. mol, Nff^j per 1,0 gm. mol. NIL ♦ Htilvenu 
ilculated on the assumption that the detisiiies of the soluiioiri obry 
le ideal mixture law. 

One liter of Cyclohexanol (CJlOfH dissolve aH, 160,7 cc 
: 26° and 7^5 mm. pressure. ICaiquil, 10^,7,! 
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AllUONIA 


The solubility of AMMONIA in NITROBENZENE, in terms of 
the Bunsen Absorption Coefficient, (see p. 1136 ) is 18.37 
at 15 °, 12:61 at 25 ° and 8.257 at 40 ° (Baars, 19 27 ) 


Freezing-point Data are given for: 

NH CH OH (Raume and Perrot, 1910, 191^;.) 

" ^(CH^gO 

" C2H5OH (Broderson, 1911.) 

" n CH CH .CH OH (Cady and Jones, 1933*) 

” + iso (CH_)_CH 0 H " ” ” 

" n CH3(CHp)gCH20H " 

" ♦ iso (CH3 )j.CHCH20H 

*• ♦ sec. CHjCHgCHOHCHs" 

•’ + ter, (CH ) COH 

" C H OH (Briner and Agathon, 1926.) 

" ♦ H S (Scheffer, 1912.) 

'• ♦ NH Br (Kendall and Davidson, 1922.) 

" NfIXl 

NH T 

NH CIO (Mazetti and Decarli, 1926.) 

" NH^NO (Kuriloff, 1898. ) 

" NIl^CNS (Bradley and Alexander, 1912; Foote, 1920; Foote and 

Hunter, 1920.) 

" (NH ) C(l(J^ecke and Rahlfo, 1930.) 

'• CS(NH2)j,(Janecke and Hoffmann, 1932.) 

" f Li (Ruff and Geisel, 1906.) 

♦ K " " ” 

H ^ " »’ •' 

" S (Ruff and Hecht, 1911.) 


Distribution op Ammonia Bititern Carbon Tbtha Chloribi and Air at 15®. 

(Ro#<ler«r, 193 <J.) 

The experiments were made by shaking CCl containing NH vdth air or 
by shaking CCl^ with air containing NHj. 


am . Mole. NH^per 11 Ur: 

(c) 

ai. HOla. 

par liter ; 

(C) 

' CCl^(c) 

Air (a)' 

(») 

' ca^(o) 

Air (a) ' 

(«) 

0.0114. 

0.0016 

7.13 

0.0899 

0.0123 

7.31 

0.0222 

0.0032s 

6.83 

0.1351 

0.0188 

7.19 

0.0533 

0.0072 

7.40 

0. 1632 

0.0222 

7.35 

0.0618 

0.0087 

7.11 

0.1668 

0.0229 

7.28 

0.0763 

0.0106 

7.20 

0.1700 

0.0228 

7.45 


One liter of CCl^ saturated with ammonia at 15® and under 760mm partial 
pressure contains 0.306 gm. mols. NH^. 
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Distribution of Ammonia between: 


Water and Amyl Alcohol at 20°. 

(Herz and Fischer — Ber 37 » 

4747 ' '04 ) 


Water and C'hloroform at 20^. 

(Dawskin and McCrae •■■■ J Ch. StH*. 70 * 40O, *01: « 
also Hantsch and Sebaldl.. Z. phys, (“h. 30, JsH, 'yp.) 


Gms Nt 

' Aq. 
Laver 

tsPer Toocc. 

Or ivi IM 

Arp 

Alcoholic 

, Aq. 

vnch 

Aq. 

unuii 

Layer. 

Layer. 

I.ayer. 

Layer 

Layer. 

layer. 

layer. 

0 5 

0 072 

0-25 

0.0035 

0.2 

OOOJ 

o.oi 

0.00038 

I 0 

0 147 

0 50 

0.0073 

0.4 

0 015 

0-02 

0-00073 

2 .0 

0-272 

I .00 

0.0143 

0.6 

0.023 

c .03 

0-00114 

30 

0 438 

2 00 

0 0295 

o.a 

0-031 

0-04 

0 -001^2 

40 

0 595 

3.00 

0.0460 

1.0 

0 039 

0 05 

0.00193 

S’O 

0.756 



I .2 

0.046 

0.06 

0.00232 





X .4 

ooss 

0 -oH 

0.00 J 11 





1.6 

0 .063 

0 -10 

0 00396 


Additional data for the distribution of ammonia lH‘tween water ami cltloo>fofm 
are given by Dawson and McCrae (h><k)), (n>oUi), Dawson 

(1909); Abbott and Bray (iw); Sherrill and Rims (umV); Bell (1911), and 
by Moore and Winmill (1912). The results show that with inereasi* <»f eotu'en- 
(ration of ammonia, the relative amount in the a<|ueouH layer diminislies, llms 
Bell found that at 25® the distribution ratio is 22.7 when the atiueous layer vun- 
tains 1.02 gm. mols. NH3 i>cr liter and only to when 12.23 gin. luols. Nlli are 
present in the aqueous layer, 'rhe inlluenre of inereasc ol temjH*rature was 
also found to be in the direction t»f diminutum of the relative amotmt in the 
aqueous layer 

The influence of the presence of a large nurnimr of salts in the aquetnis layer 
has been studied by several of the above mentioned investigatfirs. In the tyya* 
of copper, zinc and cadmium sidts {Dawson and (Dawstm, ukki'i, 

the distribution rat it) varietl wit It s^ilt concentration irt a manner indicating that 
metal ammonia contpounds were formed. 

Results for the effect of ROM, NaOD and Ba(OH)a on the disirilnnion at iH* 
are given by Dawson (1909). 

Results for the effect of atmufinium chromate u|hhi the distribution at 25* 
are given by Sherrill and Ktms fuK>7) 

Results for the distribution of ammonia iKUwwn water and mixittrea of chloro^. 
form and amyl alcohol at 25® are given by Herz and Kur/er (19to). 


DlSTRUiUTION OF AmMONIA ItKIWKEN TotAmnn ANO Ai«, 
(Ha-ot/Mli anti Vagt, oho ) 


r. 

(irn?i. Nffi {*fr 

fom i v 

Milk. NIfi frr 

rr 


i^diiCHi l«aycr. 

Air, 


A»f. 

0 

0.366 

0,0396 

0.0215 

0,00233 

10 

0.357 

0.0435 

0.02t0 

0.00256 

20 

0.326 

0.0451 

0.0192 

0.00365 

30 

0.286 

0.0462 

O.OI6H 

0.00272 




nitrogen 

Distribution of Ammonia Bstwesn Water and Chloroform at 25^^. 


(Occl««haw, 1931 ,) 


(OUtrlcR, 


matihewH wi4 Davus, 


1933 ) 


an. Mola. 

HH^j)er liter 

0 ®, Mola. 

lOCK) ips®. 

;i®. Moil. 

1000 gps. 

(a) 

Aqueous 


^^queous 


'^Aqutuua 



layer (a) 

layer (c) 

Itytr fs) 

layer D’> 

layer 

i«yer rc) 

(c) 

0.1388 

0 . 00«)79 

O.O21B3 

0.0005936 

0,12H9 

0.003587 

35*93 

0.2330 

0,00978 

0,03203 

0,00087 35 

0,4076 

0.01408 

35*33 

0.3232 

0.01360 

0.04610 

0,00126 3 

0,7796 

0.02220 

34.98 

0.383s 

0.01634 

0.04983 

o.oonoi 

1.0264 

0,02957 

34*71 

0.4677 

0.01993 

0.05871 

0.001611 

J.267B 

0,06762 

33*54 

0.4868 

0,03074 

0. ion 

0,002772 

3.03119 

0.09233 

32.87 


(C) 


23*64 


ill .- ,,.8, 


Data for the distribution of Ammonia hetwern (’hUiroConn and a-iueous 
solutions containing various concentrations of both iiminonium chloride 
and magnesium chloride at iB® are given by Fredholm, 

Data for the distribution of ammonia between toluene ,uid a»|U€*ous 
silver ammonium chloride and hydroxide at are given by {R.indall 
and Halford, 1930 J. 

The System Ammonia, Ahsknu 'rnioxinE and Waikk at 30'^ 

(Schrcinrmukm ami <lr ILial. tyn > 


NHj. 

AsaUj. 

.Solid llvuse. 

^ mu 


0 

2.26 

ASgOy 

3 '3 

12 30 

1.41 

10.98 

u 

3 0* 

7 h 4 

2.78 

20.49 

ii 

6 os 

4 7 -’ 

2.86 

21.17 

it 

‘)’‘)3 

3 -'o 

2.88 

18.43 

NILAsO, 

4.2.S 

2 lO 


Phase. 

N»,AsO, 


Data are also given for the system NfUf'l f A%()a f ) at 30” 
100 gms. lUO dissolve 0.03 gm. N HiC a As< | HaC K 
“ “ ** 0.014 “ 


Oddfi, 


Solubility op Ammonium Ma(jnkhium A«hknatk in Watke and in 
Aqueous SoLimoNH iw Ammonium Sat/rs. 

(W^iKcr, lyn.) 

Gnw. NHUMgAsO* jw im (#ms. <4 Karh S<*lvrnf. 


r. 

o 

20 

30 

40 

so 

60 

70 

80 


Water. 

0.0339 

0.0207 

0.0275 

0.0226 

0.0210 

0.0156 

0.0236 




0.092 

O.II4 

0.118 

0.139 

0.189 

0.211 

0.1S9 

0.189 


0.084 

0.113 

0.113 

0.190 

0.189 

0.219 

0.22X 

0.231 


All* 

NIDOII. 

0.0087 

0 , 001)6 

0,0117 

0.0100 

0.0090 

0.0095 

0.0091 


A.| 

mum t 


o 013 


A(f|, 

XlMdl I 

d'lo*;., 

NHitl 


0.03.! 


0.047 0.054 


• Composed of r part NHi(d - o.oC) 4 - 4 parts IW). 
t Contamed 4 parts NHa(rf * o.go) |«r tcKs imrts NHf(*! solution. 


Solid 


NHiMg/V 


.Oi/jilsC 





AMMONIUM NH^ 


mmonium arsenate 

Solubility of Mono Ahmontuh Arsknats in Water. 

fa« FansllL®. 


d. of 

(tea, NH^H.»AsO »>1U1 

1 0 

i\. *lf 


sau aol. 

p«r 100 paa. 

¥tn%m 

U 

;iai.. aul. 

p«r 100 gRs, {’itase 

1 . i 8 i'i 

3 ,1* 7 U 

NHJi.Ast) 

4 r 4 

Oa 

i . O|0<| 

Huo*^: Sli 

% , < 

1 « 2280 

48.67 


Bo 

\ . 42(K» 

107 , 2 ®^ *’ 

1 . 2821 

6 ^.^^ 

M 

<)Q 

1 .462 \ 

lJi .4 ” 

author 

also prepars'd the* l>i anO 

; Tri 

Ammon \ iim 

Ar.HOioitos hit! 


ecompose with loss of .ynmoni.i i» .i-iutHnis jiolutjon. 


MMONIUM BORATES (NH J^, 0 . <NH^ )^0. 

Solubility or Amhowhih Di Boratb in Watkr* 

„ (tea. fNH.)^ 0 .par tOO imut 

j. .. .4 5 ^ . 

•ac mt, Boluiioti ipa. aau mautian 

l8 ?.06 f».78 

2 S 9*22 H .76 *’ 


Solubility of Ammon rim F^nta BonATi in Watif. 

(SGyrgi and Ffrrl, wtz%* HtnMi, ur/ii RdUat «ia An 4 r*i, iyK.ni 


t® 

Qm. (m^)^Q.m^^pw 

solid 


jii 

m», p*r 

ItelW 



100 iM. Stt/Ilk. 

rritit 



11X1 #is/»st. »«1, 



0 

4»0 


.mp 


7.0 


HILO 

10 

5-3 

H 


<iO 

1 1 •<! 



20 

6.^ 

« 


50 

Ill* 2 

» 


25 

8.0 

ft 


60 

iH.2 

n 
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AMMONIUM Di BORATE, Penta BORATE, etc. 

Equilibria in the System Ammonia, Boric Ankyoride and Water 
AT Various Temperatures. 

(At 30 *. Sbord, 1913 and 1913 ; at 30 » and 60 s Shorgi and Mcoat-ci, 1915 and 1916 ; at and lOo 
Sborgi and Mezr.otti, 1931 ; at th« other teinperatureH, Sborgi and fVrri, 1931 and 1922 .) ’ 

The numerous determinations were plotted on cross section paper and the 
following tables constructed from tli© curves. 


Gms. per 100 gms. 
sat. sol. 

Gms. ger 100 gms. 
sat. sol. 

Gms. par HW gms. 
sat. sol. 

(Jms. 

par HW gmM. 
sat. sol, 

Solid Phase i 

(NH,)sO. 

B,0,. 

(Nnd,o. 


(NHdaO. 


tNIlOsO. 

«aO». 

at Each ^ 

Temperature. f 

t = 

0*. 

t=i 

\ Q \ 

t- 

. iU". 


t 

:«r. 

1 

0.0 

1.46 

0.0 

1 .96 

0.0 

2.70 

0. 

,0 

3.60 

h,bo, 1 

0,2 

2.2 

0,2 

3.0 

0.2 

3.7 

0, 

.2 

4.7 

» 1 

0.3 

2.8 

0.4 

4.0 

0.4 

4.8 

(> 

.5 

6.1 


0.37 

3.26 

0.5 

4.4 

0 .5 

5.5 

0, 

.8 

7.6 

» 4 -I, 5.8 

0.5 

3.5 

0.8 

5.0 

1.0 

6.4 

1 

.5 

8.8 

1 . 5.8 

0.75 

4.0 

1,2 


1.5 

7.6 

2, 

.2 

10 .5 

» 

I.O 

4.5 

1.6 

7.1 

2.0 

«.9 

3 . 

.0 

12.7 

» 

1,3 

5.4 

2.0 

8.2 

2.8 

10.H 

3 . 

.8 

If ).3 


1.0 

4.0 

1.8 

7.0 

2.5 

9 .c» 

3 . 

.5 

i 3.3 

I .'A..; 

0.9 

3.2 

1.6 

5.0 

2.2 

6.7 

3 . 

.0 

9.0 

» 

I.O 

2.8 

1.5 

3.6 

2.5 

4.2 

4 - 

.0 

f). 0 

n ; 

2.0 

2.5 

2.0 

3.0 

3.0 

3.8 

6, 

,0 

5.0 

» [ 

4,0 

2.3 

4.0 

2.6 

4.0 

3.3 

10. 

.0 

3.5 

» {. 

10.0 

1.8 

10 0 

2,0 

HKO 

2.4 

i 5 . 

. 0 

2,5 

» 

20.0 

1.0 

20.0 

1.1 

20.0 


20, 

,0 

1,8 

» 

t = 

w 

t 

w . 

t ■ 

SO" 


t 

w** 

t 

0.0 

4.5 

0.0 

5.3 

0.0 

7-4 

0 

.0 

i 3.5 

n,BO* 1 

0,5 

6.8 

0,5 

8.0 

0.5 

10.4 

t 

.0 

18,0 

» i 

0.9 

9.5 

i 0 

10.6 

1.4 

i 5.6 

2 

.4 

2.5.0 

»»>i. 5.8 ; 

1.5 

9.9 

1.5 

11.0 

2,0 

16.0 

3 

.0 

25.4 

1.5.8 1, 

2.0 

10.7 

2.0 

11.9 

3.0 

i 5.7 

4 

.0 

26.5 

» 

3.0 

i 3 .o 

3.0 

1 4 . 

3.5 

19.0 

5 

.0 

28.4 

» 1 

3.5 

14.7 

3.6 

16.4 

4.0 

20.6 

6 

. I 

3 i .5 

» 4 -i. 4.6 

3.8 

i 5.3 

4.0 

16.9 

5.0 

22.0 

8 

,0 

34.0 

1.4.6 i 

4.0 

i 5.6 

4.5 

17.6 

6.0 

23.8 

10 

.0 

36.8 

» 

4.5 

16.3 

5.0 

18.5 

7.0 

2(i. 0 

12 

.0 

39.7 

» 

4.9 

17.5 

5.6 

19.8 

7-9 

27.8 

12 

.8 

40.7 

)»+1.2.4 

4.2 

12.0 

5.0 

i4»o 

7.5 

21.0 

i 3 

.0 

39.0 

1.2.4 

6.0 

7.6 

6.0 

9,0 

8.0 

17.0 

i 4 

.0 

35.0 

0 ' 

10.0 

5.0 

10.0 

6.0 

to.o 

1 2 .6 

16 

.0 

28.5 

p 

20.0 

2.4 

20.0 

3.0 

20.0 

5.6 

20 

,0 

23.3 

)) 

3 o.o 

1,0 

3o.o 

1.6 

3 o. 0 

3.0 

3 o 

. 0 

19.0 

n 

1.5.8 =0 

(NH.), 0 . 5 B, 0 ,. 8 H ,0 

; 1 ,%A t : 


.6 



The authors also mad© numerous determinations at Si^. 5 , and 35 ® in 
order to ascertain the composition of solutions in contiict with the 1.4.6 compound 
near its transition temperature. 

The cryohydrio points are as follows : 


Gms. par HH) gmi. Cwi, |»«*r inw. 

Ml. sol. sftl, 


r. 

'XcC' 

Solid Phase. 

f. 


h|0»: 

Soil cl Phase. 

-1.37.. 0.58 

3.92 

Ic€+i.5.8 

“ i,3o... 

1.01 

1 .c»3 

Icf -I' 1.2.4 

-1.25.. 0.36 

3.02 

^ 4* 

- 8.5,... 

3.57 

0,85 

» 

-2 .o 5,. I.2I 

4-97 


“15.0.... 

17.61 

0.57 


- 1 . 08 .. 0.54 

1-47 

» +1.2.4 

+3i tr.pt. 

3.63 

13.59 

1.5.8+1.4.6+1.2.4 


nu Ammonium Pentabobate and of Ammonium Dibohaik in Watkk. 
ilubili (Hl)orgi and Fon-i, Itiai; Sboi'iti and Oallichi, 1834.1 

Results for Pcntaboratc. , Result* ior Wlxu-ate. 

(NHv)j0.5B,0,.8H,0. (NlUt^O. a U,( F.-.j 11,< __ 


1.37 (cryo.).. 3 . 9 '* 4 <>- n 4 o - I. uwf. . ... • 

„ ‘ 3.()5 45 .. I2.8i «. 1 - 7 ; 'j-',' 

V.'.'.'..... 5.39 Co.. i8.a5 u.. '..aC .j... i8.4i 

) 7.07 75.. 34.40 'AO. 7 .C .1 C'." *7 " 

. 9.10 9»" a5. 9.<H> C*.. I'’*}" 

j. lo.oa 3o. 10.8(. 90.. oa.(.8 

Simultaneous Solubility of Ammonium DIboratk and Otiikk Salts 
IN Water at 1 .®, 10° and 29". (Hliorifl and Franrci, 1031.) 

Gms. (MiuivaleiUH per JtMKJ ams. moU. H, 0 . 

''iJLci. nIci. 

07.02 .. 4*35 


(;ms. 

(NIIOjO-.-iHsOa 

p«r too Km». 
sat. sol. 



Gnt!!. 

(Nil ), 0 .«B, 0 a 


Gms. 

tNHtl,0.i«iOi 

t"' 

pi'i* 100 fmst. 

Hat. HUl. 

t". 

pfr icMi 

Hat. isol. 

40, 

45. 

.. 11,40 

- 1.08 3.6?. 

.. ia.8i 

0. 

.... 3.75 

Go. 

. I 8 .a 5 

10. 

.... 5 .a 6 

75. 

,, a 4 . 4 o 

ao. 

.... 7.63 

90. 

. 3 o.a 9 

a 5 . 

. . . . 9 .<M> 



3 o. 

.... 10.Ho 


Gm*. 

ppr 

ftit Mil. 


in .66 

39. ao 
61.38 
76.50 
91..50 
95.0.5 
73-94 
,58.70 
na.7 
iSa.10 


85.16 

97-99 

io 5 . 5 a 

93.90 

78.90 


108.06 

85.79 

69.14 

48 . 8 a 

40..57 

ai.aa 

17.06 

10.84 


T09.aa 
91. 5 a 
80.33 
51.4^ 

3 o.i 4 

a 5 . 9 H 
18.09 
I a. 35 
0.0 3 


109.53 

7 *-49 
So.CK) 
38 . 3 a 
3 a. 00 
aS.oo 


• 4N«,U40,.IPII,0 

NaCl ♦ “ 

. -1. « ♦.NM.t.l 


« iH,0 

>iNH.s,nsO,.ai,o 


NMtCl *’ 

NttCt i NajBsOj.HtUiO 


Nii,M»0, l«H,0 ♦ 




* *■ 

M ^ Mil, a 

* .A. « ■» llljll 


yu.yiA ... « 

he authors discuss the application of the results to the tachiiical protlucltoti of 
IX and elaborate this phaie of the subject in a subsetjuent paper. 

j HlHirgi »»ml FtiitH’M, WM j 

Lecxprocal Solubility of Ammonium Dibobatk ano Ammonium Hulfatii 
IN WaTEE at the CeYOHVOEIC TeMFSEATUEKS. fNhttfg* HUi tW 1 

(Imn. (UfUlv. Cmn, Gw*. ...... 


(Imn. (ujulv. 
pi*p lot) guiM. molN, 11,0. 


pf*p itH) gm>i. M,0. |N8r iflPsm*. »«t. miL 


f. 

Zt' 

IGO,. 

"iNHJi 

80 ». 

"mUAt ^ 
M.O,. 

(NHit, 

80 * 

tN» 1. 
», 0 * 


9.34. 

179.53 

a.441 

65.79 

t . 3 oo 

39.68 

i ,a 8 


6 . 3 a. 

180.50 

3 . So 

66,1 5 

1 .865 

39.81 

Ib «3 





































H. AMMONIUM 


Keciprocal Solubility of Ammonium Biboratf. and Ammonium Sulpats 
IN Water at Several rEMPEitATUiiEH, (biUorgi saiuI ism.} 

at 1(1® : liesults at ^Cr : at 50^ ; 


IN Water 

Kesiiits at iO® : 

Gms. per too gms. 
sat sol. 

(NHJaSO,. (NHhBvO,. 

0.0 5 .'a 55 


liesults at W : 

Gim. pm UM> «!«•*. 
sat m>l. 


(Mr;),S(K. 
3 .V .5 
. Bo 
B 8.369 

4 s. 4 <> 
4 *^. 99 


6 39 
3 .^o 4 
T, 4 B 
V ..36 
0.0 


Urns prr iw* gm?i. 
nnl. sol. 

0,(» 


Solid Minsc 
at Koch Tetnpfralure. 


» t(NH4l,S0< 

(NH,),S 04 


Results at 25 ® : 

Results at 

35 “ : 


Urns, per 100 

gras. Rat. sol. 

Urns, per urn gtm 

hat M»l. 

SnlUl Phase 

(NlTiuSoT 


(NII.GHOv 

ttl Kiuh Temperadire. 

0.0 

8.99H 

< 1.(1 

I 3 . 02 

iNHnjlUO,.411,0 

5.17 

6.747 

1 ..'■>(),{ 

11 .Hoi 

»> 

i 3.07 

5.10 

a. 5 iR 

u .326 

0 

23.865 

4.052 

I'l-O-i 

7 * 4*3 

0 

29.65 

3 . 5 i 8 

KJ.'io 

6 . (”>72 

H 

37.186 

3 . 1388 

». 5 . i<) 

5 HHi 

» 

41 .20 

2.886 

:{ 6 .:i 8 

4 . 7 <> 


41.62 

2.83 

4 (.'if. 

4.214 

» i(Nno,sOv 

42.17 

2.016 

43.17 

1 .69 

(NII,),S(U ' 

43.06 

0 65 

44. r. 

CKO 


43. 4 r 

0.0 



>!i 


W.u 

The cryohydric temperature of tlie hyultm fNH4)|H4 U| | NajjILO^-j^Ico 
1 1^.22 and 100 gms, of the saturiiimi solution eontain 3.472 gins, of (N 114)3 B4 O7 
nd 0,6447 of NujB^Oi. aiui itallUhi, irM.) 

Reciprocal Solubility of Ammonium Hiborate and Sodium Buiorate 
IN Water at Various Temi'ERatuhes. (Sborgi i*ihI liaUIrhi. isM.) 

Gms. per too gms, <*no in’f iw* gw*, 

sat ROJ, »at 


f. 



S«Ua Phase. 


r. 

Na,« 0, 

iVU.t.U.O;. 

HoUd Phase. 

0 . , 

0.844 

S.Kif) AIi .4 1 Slt-H. 


45.. 

10.00 

1 8. f>2 

AB .4 1 SB.IO 

U). . 

1.37 

1 .20 

SB. 10 


45.. 

H. 3 H 

H.45 

SB 10 

10. . 

1.24 

4.32 

» 


5 o. 5 

14.3 

2 1 , *H 

AB 4 

10.. 

1.2.37 

4.91 

AB. 

4 

5 o. 5 

i 3 .H:i 

'* 1,1 (» 

rt f SB.IO 

10.. 

0.93 

4.96 

AB ,4 


5 f>, 5 

13.74 

21.10 

ii tSB .5 

16.. 

1.83 

6.60 

.« i SB, 

lo 

5 o .5 

i 3 .it 

iH.iH 

SB.IO 

20.. 

2,22 

7,73 

4 n 


55 ,. 

1 3,23 

2 3.58 

AB ,4 

3 o.. 

3 . 4 ^^ 

11.02 

AB .4 


55 ,. 

17 46 

23.47 

» i SB .5 

3 o.. 

4 08 

U.19 

»rKSB. 

10 

55 .. 

17.33 

I9.(i2 

SB .5 

3 o.. 

3.86 

8.81 

SB.io 


55 .. 

17.30 

HI. 3 o 

SB .5 1 SB.IO 

25 .. 

i.ig 

9.12 

AB .4 


. 55 .. 

1 5 ,92 

i 3.52 

SB.IO 

25 .. 

2.96 

9.26 



55 ,. 

i 4 .t >3 

5 .HH 

« 

25 .. 

3.07 

9.27 

» 4 SB. 

ID 

57.. 

17,60 

24,0* 


25 ,. 

3.06 

8.77 

SB.IO 


57.. 

17 27 

15 . 8 H 

SB .5 

25 .. 

3 .o 3 

8.16 

n 


57.. 

17,25 

14.28 

») i SB.h 

25 .. 

3.01 

7 * 7*3 



57., 

» 6.-/9 

11,07 

SB.IO 

25 . . 

2.97 

6,26 



65 .. 

1H.69 

29.00 

AB .4 

35 ., 

3.42 

13,27 

AB 4 


65 ,. 

19 36 

<»H .<(4 

^ SB ..5 

35 .. 

5.54 

i 34 '^ 


.10 

65 .. 

19.25 

22.01 

SB .5 

35 .. 

5 .12 

0.82 

SB.IO 


65 .. 

iH.70 

10.70 

n 

35 .. 

4 63 

3,29 



65 .. 

iB.So 

S .33 


AB ,4 «(NHJi 


SB.IO 

lOfl.O 


0. 


1049 AHMOKIUH Nil. 

UILIBRIUM IN THE SYSTEM \- NUg ^ Nllg B 4 O : 4* 

(ISborgj, Bovalini auti llbi*; Sh >rgi, lUUi ) 

Results for aqueous solutions saturated with n'S|Mvt to : 



iNn.jgB 0 

.4 11,0 

•NH dbO. 

i II.,, 0 

Nn,B,0.. 

uOIjO 


"hlNII.l, 

so, 

* 0;. 

iuU,0 

» N.i^SO, 

ta IIjO 


Gms. (MiiUv. per Uioo gms. 

(»ias. «’q .i\. }UM' 

ittmi jijUis. 

Ouis. 

per sms. 


mo Is. ILO. 

imits. I{ 

.0. 

siM»h. lf;0 








t". 

Oi- - - 

(Nir.iaSo,. 

184.0 

189.0 

iNU.I, 11.0;. 

4.900 

.5 ,OM 

Na,ll.<h. 

Nil. ,,11 O; 

Na, ll.O, 


0... - 

t . <>‘>7 

<» • '>94 

1.7811 

12.1c 

0. . . 

195.45 

5,257 

•A. 

9. H<m 

1 . 384 

■>3.3 i 9 

5.... 

198.4*>. 

(). 5<» 

3,22 

12. '797 

2.32t» 

32.22-* 

.5.... 

';.o4 .'i3 

9.5(Ki 

<>.25 

19.88 

2. 

7 ’■*' ■• 2 7 

.5.65. 

204.0 

10.0 

n oH 

Hf 83 

2.5 o 

7 Cli 1 

.6.... 

204.5 

10.3 

7» > 

21.3 

3.U 

;K. u 

lo.... 

207.0 

12,0 

Hi 0 

2 I.' I 

'I.’O 

!i» j. 31; 

15-... 

208.94 

I44I07 

I *> 21 i 

Hi ,i3H 

4. v.od 

12 3.5«/' 

i8.7. 

212.98 

i8.5 

1 It, ii 

37. > 

5. .5u 

1 In. 7'4’ 


2 i 2.42 

20. .5 

18.8 

4o.U 

li t> 

s tH.5 

h,... 

214.0 

20.5 

19,0 

4i .11 

ri.2 5 

11H , 0 

.1.7.. 

214.5 

2,2.5 

21 .0 

.^2 38 

ti. H»* 

117.1 

,5.... 

2(8.0 

26.5 

2,5 , <# 

49.0 

H. 'iHi 

n4.5'4' 

0... 

22.3. i4 

32.14 I 

37.0 

80.0 

12.4^7 

n u. u 

5.... 

228.0 

38.<» 

5?. Ht; 

74 73" 

if*. ’,9i 


5.7... 

22.9.0 

40.0 

53.25 

7(1,2<*'* 

1 ;. i f 

ir»;.3 '■ 


olid ?h«Ho (NHJdh(),. 4 H,() } Nftdh<h 
olid Phase f NiijSO,, 


dl,(}. 


.'<o)id Pha-‘.' NaJsM. JfJH,, ; .\ 4 ,‘ »», 


BO 




(NIIjNamb.Ur.O ♦■^.N'H.SOi.iell 

«o 

.Ml 

■NaSO, 

4 I 1„0 > 


0. ,19 

0 




f Njn«.o,.u»i9 

1 




Ni», 15.1 

. j.oLu 





Gms. ctjalv. 

jmr KHitt p,mH 

nuh 

1,0 

lau-i 

• qalv 

|».P i»M«. 

a»«»' tm 4 n |! 

d» 

t“. 


(MI.lj.SO,. 

.Na^SO'," 

Nrt, 

ti,iK 

Ml , 

NO, 

N», 

SO, 


11,0 

-10 

5.. 

I 57 4 67 

>/. 41 

3 


ihc* 

1 5 

Ml 

68 

2 

76 

“10 

.. . 

156 .12 

14.828 

3 

.229 

I iv 

1 1 

t 4 

32 8 

2 

Hm 

0 



26.30 

4 

711 

1 3 / 

1 i 


»i 

5 

M 

“10 


106 39 

4 'a, 5,1 

5 

2 5 

1 Iti 

i9 1 

3 •- 

14H 


3 *; 

1 5 


9.3.0 

5 ().o 

5 

, *lll 

iti 

, 5 t» 

13 . 

H<» 

0 

, 3 3 

2 . 5 . 


62. 3 ) 3 o 

104 573 

5 . 

,HHS 

III, 

> *1 


lH » 

l-l 

9 .*: 

25 , 

65 . 

(h , 13 

108.76 

n, 

.0*1 

li f 

93 

5 3 

1 

15 

OjM 

2 . 6 , 


()3 5 

107.4 

7 * 


113 

.5 

'** 1 ' 

. 

1 5 

, ' ■» 

26, 


61.0 

I iri 

3 , 


fill. 

0 

Mh| 


6 


3 o. 


73.0 

lOI . 5 

1 1 , 


114, 


57. 

, 5 



35 . 


89.H17 

89.8411 

17. 

, 5 - 1 ^' 

116. 

7861 

CtM 

•»I9 

2 H 

tH"- 

38 . 

7.. 

118.45 

63 '. 73 * 

Vk 

i9* 1 3 «)**) 20, 

0 

no. 

, II 

f ‘ 



Hd Phasi (NHJN«H( 6 . 4 I 6 M I 

X.OHlO . Ml 16 (J 

1 S ^ uSO . 



)) 

» 1 

Niofl.M, I0J6M 

i 




» 

„ 1 

N»oSM,. lOif.M 

; 




» Nu 3 nj : h . mH,o 3 

H 

1 

,, 



» 

a 1 

fXll.lNaSM, Mf M 

1 

H 

! -NIBs 


(Nil, 1 Nil HO,, i 190 , Nft,HO, 


■Ml,'- 

,ti fi , UI,-o 


2 

Gnp. eqalv 


(1.. 



Srt, n 0 , !** 


per iiHHi gntn 

miiM 11,0, 

(♦mi^ i'i| »H 

prt gfn 


’(NiiXho"*^ 

.\a3.Su~^ 

. -Ml ., 11 . 0 .. 

Nil , 

so 

*****\;l,SO 


. 135.09 

79 ,Hi 

2.7.75 

1 19 

5 o 

i»2, ■* '3 

7 ‘ 

152.42 

74.45 

28.65 

! 1 1 

7H 

iiti .l »5 

0. 

165.76 

76.42 

33.25 

12 1 

11 

'*H, 8ii 

0, 

171.08 

84 99 

43.63 

128. 

54 

4 2, .Jill 

0. 

168.61 

99.26 

60, 53 

140, 

Tii 

26,78 

lid 

Phase alio eontnios, 11,(1 

; ^ Solid 

|*}» 4 m’ <NH i; 



. Ill IL Cl 
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NH^ AMMONIUM 

Equilibrium in the System (NH4)jB407+NajS04;?i: NaaB407 + (NH4)jS04 (Con.). 
Bosults for a(ju 60 us solutions saturated with respect to : 



6m, equlv. per 1000 gm. irfbU. 11 * 0 . Oin. equlv. per lOOO gm. mols. H, 0 . 


r. 

(NHd,S0,. 

Na,S0w 


f. 

(NILhSO^. 

Na,S0,. 


—10.5. 

177.52 

9-71 

2.60 

35... 

195.54 

44.41 

17-54 

—10... 

177,55 


2.60 

38.7. 

195.21 

49.21 

21.26 

0,.. 

182.918 

18.101 

4.685 

40... 

194.5 

.51.5 

23,0 

-i-IO. .. 

187.654 

23.778 

6.047 

41... 

194.98 

54.0 

24.62 

i5... 

189.25 

27,0 

7.25 

41.7* 

192.80 

54.9 

25.7 

25... 

193.89 

34.0 

10.11 

45... 

190.65 

63.0 

3i.o 

25.65 

193.68 

34.69 

ir, i5 

5o... 

184.06 

78.13 

42.40 

26... 

193.0 

35.0 

II.5 

55... 

170.22 

98.42 

60.37 

30... 

195.0 

38.5 

i3.o 

55.7. 

I68.28 

101.28 

62.84* 


(*) Na, SO4 also in Solid Phase. 


The authors also give results for the solubility of the individual salts in water 
at the above-temperatures, and for mixtures ojf ammonium and sodium sulfates 
with the double salt (NHJ Na SO4. Determinations of the transformation tempe¬ 
ratures in the above system are given by Sborgi and Stefanini, 1924. 


ABOCOmXTM BROMIDE NH4Br. 

Solubility in Water. 

(Smith and Eaatlack, 19x6.) 

(Determinations by sealed tube method.) 


f. 

Gms NH4Br 
per 100 Gms. 

f. 

Gms. NH 4 Br 
per 100 Gms. 


Gms. NH«Br 
per 100 Gms. 

17 Eutec. 

HnO. 

47-3 

60 

HsO. 

107.8 

130 

HiO. 

180 

0 

60.6 

70 

I16.8 

137-3 

Transition pt. 

10 

68 

80 

126 

X40 

192,3 

20 

75-5 

90 

135.6 

150 

202.5 

30 

83.2 

100 

145-6 

160 

213.4 

40 

91.1 

no 

156.5 

170 

225.5 

50 

99.2 

120 

167.8 




More recent determinations by Benrath and Schiffers, i938» and Benrath 
Gjedebo, Schiffers and Wunderlich, 1937, gave the following results. 



OM. NH^Br per 

100 SM« ML. sol. 


Qm. MH^Br per 

100 9 SS< Mt. sol. 


dss. HM^Br 

100 fm* 

0 

37.3 

70 

$ 3.8 

200 

71.5 

10 

40.0 

80 

54.4 

225 

74.2 

20 

43.6 

90 

56.0 

350 

76.5 

35 

43«9 

100 

57.4 

275 

78,2 

30 

45.0 

120 

61,5 

300 

8i«o 

no 

47.3 

140 

64.5 

350 

84.5 

50 

49*4 

160 

67,0 

400 

87.5 

60 

51.3 

180 

69.5 

480 

91.5 






AMMONIUM NH 

solubility of Ammonium Bbomid* in Aqosous Solutions 

OF Hybrobfomic Aci® at 35®. 

(Scott Md Durh@»« laBO.) 


p»r ICO 

8 *t. solution 

HBr 

WH^Br ^ 

0.0 

43 * B 6 

12.53 

37.91 

16.94 

24 »o6 

22.73 

15.46 


Solubility of Ammonium Bbomidi in Aqubous Solutions of 
LBAD BBOMIDB at 25° AND ViCB Vbbsa. 

(WllJi®r»on» Bilthurft iwd P«rtoa, iSlw,) 


, per 100 0B«. H «0 


Solid 

OM. per XQ § m »' i 


■ 

^2 



PU»Ae 




,0 

• 3 

79.39 

82.56 

NH, 

»r 

Br 


1.38 

0.393 

33 . 

19. 

13 

36 

.93 

• 26 

84.37 

88.80 

M 

II 


sNH.Br.PbBr- 

0.333 

0.155 

13 * 

6. 

58 

688 

.89 

81.87 

2NH.Br.PbBr, 

0.155 

5. 

607 

.07 

76.07 

n 



0.173 

4. 

219 

.99 

.17 

69.90 

63.53 

If 

II 


NH„Br.aPbBr, 

0.300 

0.344 

3 * 

3 . 

19B 

066 

.87 

61*44 

It 

t 

0.373 

1. 

444 

*49 

60.75 

NH^ 

Br.aPbBrg 

0.573 

0. 

'395 

.845 

50.03 

M 



0.981 

0. 

.00 


Sana 

NH Br.aPbBr^ 


r* 

M 


♦ FbBr^ 

FbBr^ 

» 




Br 


mmVM Cadmium BEOMIDl (NH4)C:<IBri.iH/). 

0 parts water dissolve 137 {Kirts of tfu* siilt; um |Kiris of ait oluil tiimilve 
parts and roo i>arts of etner disjiolve 0.36 jwrt. > 

mmms. Platinum BKOMIDE (NMA^PtBris. 

o gms. sat. aqueous solution contain 0.59 gin. siilt at Mf, 111114a 


MONIUM Platinum BROMIDE (NH^r^PtBr,. 



Solubility 

IN Wateb. 

i At’fhilmtd a««I 

Kwt. tfinj 



GtUH. (NUda 


Gun 



f. 

pet* IM fttiP. Il«0. 


pi'r t<Mi JOHN. ft,0. 

t*. 

iwr imi i«*», 190, 

0.2., , 

... o.4if>5 

‘29.7. 

. . O.H147 

70,0,., 

. .. 1.9265 

7.3. .. 

... (>.5 o 02 

40.0. 

. . I.o355 

80.11.., 

, . . 2.1*«J2 

19.0.,, 

... 0.6438 

5o.o...., 

, . 1.2087 

90,0,., 

2,8l7» 

25.0.. . 

... o.7S«i 

60.0. 

I . >780 


, .. 3.5866 


•LUB11.1TY m Aqueous Solutioni or Ammomium Beomio* at 
(Archihttld tnd K*»rti, 

Gms. moh. NII^Br fARf IHcr, Gm-* sNU,Ur.,pi-r iw sm» 

0.l<» fi.fi't'iq 












AMMONIUM 1052 

AMMONIUM Tin BBOMIDES Mono=NH 4 SnBr 3 .H 50 ; Di=(NH 4 )sSnBrv.H 50 j 
Tetra = (NHO^SnBre.HjO. 

Solubility of Stannous Mono Ammonium Bromide in Water. 
(Rimbach and Fleclc, 1916 .) 

Gms. per lOO gms. sat. soL_ 

"Br. Sn. Nil*. SoUd Phase. 

o.i_ i5.i6 4.95 1.91 NH4.SnBr3.HiO +-SnBri.HjO 

17.7 _ 19.23 7.03 2.29 » » 

36.8 _ 26.73* II.5i 2,.54 » » 

56 . 7 .. .. 40.84 4 - 20.30 H- S}.06 - 64.2gms. NH4SnBr3.HiO 

74.6.. .. 49.43 4 - 25.56 4- 3.71 = 77-7 grwis. « 

At temperatures below 560^7 the atomic ratios of Br : Sn : NH4 did not correspond 
to the double salt hence in these cases the solid phase was a mixture of the double 
salt and stannous bromide. 


Solubility of Stannous Diammonxum Bromide in Water 
(liimhach and Flock, 19 l 6 ^) 



Gms. 

per 100 gms. 

8 Ut. sol. 


t“. 

Br."" 

Sn. 

NIIj. 

Solid Phase. 

0.2 . 

... 21.57 

* 99 

4.26 

(NH,),SnBr,.H, 0 +SnBr,.H ,0 

14.4. 

... 26.65 

4.49 

4 65 

» » 

36.6 . 

... J8.87 

10.19 

5.69 

» » 

60.6. 

... 48.70 

16.01 

6.18 

» » 

80.5 . 

... 52.21 

4- 19.36 

-h 5.91 = 

= 77 .4 gms. (NH4)tSnBrv. H ,0 


The ratio of Br : Sn : NH4 in solution, corresponding to the double salt, was 
reached only at temperatures above 6o®.6. 

Solubility of Stannous Tetra Ammonium Bromide in Water. 


(lUmbach and Flock, 1010,) 

(itn s . per 100 g ms. Nat, sol. 

7 lr 7 Sn. NH,. Solid Phase. 

1.8. I0.33 0.65 6.65 (NH4)iSnBre.H,04-SnBr2.H20 

16.0. 34.62 2.00 7.21 » » 

73.3. 52.52 10.37 ^- 7 * ^ ^ 

gi.6. 56.66 i 3.53 8.68 » » 


The atomic ratio Br : Sn: NH4 corresponding to the double salt was not reached 
below 91^.6. 


Solubility of Ammonium Bromide in Absolute Kthyl Alcohol, 
Methyl Alcohol, and in Ether. 

(Eder; de Bruya—Z. phys. Cb. 10, 783* 'pa ) 



In Ethyl Alcohd. 

Gms. NH^Br 
per xoo Grams. 

In Methyl Alcohol. 

Gms NH4Br 
per xoo Grams. 

la Ether (0 yao Sp. Gr.), 
Gms. 

per xoo Grams. 

t®. 

i^ution. 

Alcohol. 

Solution 

Alcohol. 

Ether. 

IS 

a.97 

3.06 

. ... 


0.123 

19 

3.12 

3.22 

II.I 

la-S 

.... 

78 

9 SO 

10.50 

• • .. 

.... 

.... 


100 cc. ethyl alcohol of » 0.8352 dissolve 7.8 grams NH4Br at 15®, of 
sat. sol. ®= 0.8848. (Greenish, 1900.) 

100 CC. anhydrous hydra2ine dissolve no gms. NHiBr at room temp, with 
evolution of ammonia. (Welsh and Broderson, 1^15.) 

ICO gms. glycerol of 1-2326 di.ssolvc 31.9 gms. NH^Brat ^o®. (Holm, 1922,) 
» 1.2645 » 27.2 » » 

















1053 


AMMONIUM NH 4 


Solubility of Ammonium Bromide at 25 

(Huk and Kuhn, 190H.) 


Methyl and Ethyl 


Bropyl and Methyl 
Alcohols, 


IN Mixtures of: 

Bropyi and Ethyl 
Alci»h(ds. 


3 ms. 

OH per 
Gms. 
Ivent. 

_- 

d^ol 

Sat Sol. 

Gms. 
NILBr 
per 100 
cc. Sat. 
Sol. 

t -• - 

Gms. 

C3H7OH i)er 
100 Gms. 
Solvent. 

d ^ o( 
Sat. Sol. 

tJms. 
NILBr 
I)cr too 
cc. Sat. 
Sol. 

CJtUH. 

CsHjOH 
tier too 
GntH . SoL 
vent. 

d V oi 
S.U. Std. 

Um-i. 

KILIir 

pet }m.» 
tt Nai,. 

1 M >1 


0.8065 

2 -SS 

0 

0.8605 

0.83 

0 

0.8o<>5 

2.55 

^37 

2.40 

1.02 

0.8083 

2-99 

II.II 

0.8524 

8-51 

8.51 

o.KoCu 

2.51 

0.8117 

3-21 

23.8 

0.8426 

6.90 

17-8.5 

0.H052 

2,37 

0.8252 

5.06 

65.2 

0.8184 

3.08 

50.0 

0.K048 

I ,63 

0.69 

0.8501 

8.13 

91.8 

0.8097 

I .28 

88.6 

0.H042 

I . I 1 

4..77 

0.8508 

8.47 

93-75 

0.8089 

I .25 

91.2 

0. H04C) 

I .05 

1*25 

0 

0.8551 

0.8605 

9-34 

9-83 

100 

0.8059 

0.95 

95.2 

100 

0.805C1 
0.805i) 

1 .04 
0,95 


tra Ethyl AMIIOHIOM BROMIDE N(C,H^)^nr 

SolDBItITV OP TITRA EIHTL AMMOHIOM BKOKIB* in SlVMAl. I-klLVlKta. 
(Bjarnm and Joaafdwua, 


Solvent 

ronutla 


d.or 

aol. 

cMe. R 3 ^«r 

m 

Iter 

H,0 

20 

1.193 

75.5 

n 


*^5 

1.1935 

76.7 

!thyl Alcohol 

CH3OH 

20 

1.0225 

18.3 

n It 

H 

35 

1.0315 


thyl Alcohol 

C-H.OM 

20 

0.9151 

ViJi 

»i « 


35 

0.9288 

90.9 

:etone 

(CH^)gOO 

20 

0.7903 

0.193 

If 

35 

0.7790 

0.313 


iLUBiLiTY OF Tetra Ethyl AMMONIUM BEOMIDE NCC^IEI^Uf, and nr 
Tetra Methyl Ammonium Bromide H(C.li3)4Br in Aceiunurujl 

(Walden - Z phy^ (’h , ss. in . i 

100 cc. sat. solution in CH3CN rontain 9.59 gms. N(rilli)«Br ai 25**. 

100 cc. sat. solution in CIlsCN contain 0.17 gm. HiJjli at 25 . 

Solubility of Tetra Ethyl Ammonium Bromide in W.\ri':R and 
IN Chloroform at 25®. 

(Pe«ltllc and Turner. t*>* i) 

loO'gms. H2O dissolve 279.5 Rhih, NCCsHil^Br. 

100 gms. CHCh dissolve 25.01 gins. N(CaHs)4Br. 

Data for the distribution of propyl hen/yl methyl jiheriy! AMMONIUM 
ElOMIDE between water and chloroform at 25"* are given by Wetlrkmil ^mi 

ischke (1910). 
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Teira methylAMMONIUM BROMIDE (Cnj)4N Br- 

loo cc. pure liihyl ureihan dissolve o.m gin. (CHa)jNlir at (io°. (Stm-kKoid, isn.j 

PerhaloidAMMONIUM BROMIDES, etc. 

Solubility of Each in Acetic Acid at 
( Me Combie aad Hoado, 1923.) 



Gompoiinii. 

Forimilu. 

•nis. cmpd. 
Hi«r. 

Phenyl irimelhyl Ammonium 

Bromide Di Chloride.., 

N(G.H.)(CH.).Br(;i, 

5 o.o 

8 » 

» 

» Di Bromide... 

N{C.U.)((:F),),BrH.., 

8.0 

» » 

tf 

» Di Iodide. 


G .5 

» » 

» 

» lodo Bromide. 

N(C«H 6 )(CH.,),Hrinr 

G. 6 

)) M 

)> 

Chloride lodo Chloride. 

N(C.H.|((;n,,),,(;ii(u 

i 3.3 

» » 

» 

Iodide Jodo Iodide... 

N((;,n.)(c;n.).n, 

i.G 

Solubility of 

Ammonium Polyhalidbs in 

Water and in 



Carbon Titracrloridb at 25°. 





(Cr«««r and Duncan, 1931 .) 





On. Mo la. Cmpd. (i) 

Qaa. Cmpd. per 


Coapound 


per Hear CCl^ 

100 ®«8. aat. sol. In 

V 

NH.IBr, 


0.0084 

Very soluble 


CsflvtaTNnsIBrg 


0,0076 

11 M 



C3H7(b)NH3lBr2 

CgHgNHgIBr. 

lCH3)3NHIBrg 

CH 3 NH 3 lRrj> 

CfiHgNHIBrp 


(CRglpNHglBr^ 


(CIl3)^NlJKrt, 

(CH,)3N{C2n_ 
(C^i^l.NIRr, 




0.0025 
0.0066 
0. 002$ 
0.0013 
0.0012 
0.00023 
0.00018 
O.OOOO4 
0. 000O4 
0.00002 
0.00000 


Reau^ily soluble 
Moderately soluble 


1*33 
1.27 
3*0 at 
0.85 
0.60 
0 . 2 $ 


(i) The authors fail to state the terms in which their results for 
CCl^ are expressed. 


SOLITBILITY OF AMMONIUM BROMID* IN LIQUID AmMONIA. 


Qns. NH^Br ICX) 

^ ^ 8 . NHjj cc aat. 80 1 . In NH^' 


-50 — 

47.1 

(1) 

-44 — 

48.2 

(1) 

“ 41.2 — 

48,9 

(1) 

" 42.8 — 

49.0 

(1) 

-40.5 —- 

49.7 

(i) 

(1) Scherer, 1931; 

(2) Johnson and 

Stephan, 1933, 1934; 

(4) Hunt 

» 1932* 


Qms. NH^Br ptr 100 


^ Hm , nh. 

cc sac. 

aol. In nh^ 

“38.2 — 

50.6 

( 1 ) 

-*33.9 90.75 

50.46 Id 

.= i.o 6 o 8 )( 2 ) 

" 31.8 - 

52.0 

(1) 

0 137.9 


(3) 

25 237.9 

— 

(4) 


Krumboltz, 1933; <3^ Linhard and 


100 gms. liquid Sulfur Dioxide dissolve 0.059 gm. NH Br at 0®. 
(dander and Wickert, 1936, 1937.) ^ 
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AMHOKIUM Nil 4 


MMONIUM FORMATE llCOONHj, aiitl also Aimuoniuin At iil I'orniatf. 

SOLUBII-ITY IN WaTKR. 

((iroschurt -Her. 36, 4.J.SI. ‘o.i) 

Cims. |K*r So!ul 

*■ lU tKINlIj. lit IKUI. 

- O-S 46.7 .u-i 

+ r-5 4<)<> 

f> 51-3 37-4 

8-5 s^.i .iS 

— 7 4().(i ,{6.2 

+ 13 53 

2() . 55 -^ 40.7 

39 57 4.1 


Gms.HCOONHipcr icxitincs. St»lul 

f. 

Solution. 

U liter. 

-20 

41.9 

p HaK)NU 4 

0 

50-5 

102 

20 

58-9 

H 3 

40 

67.1 

204 

60 

75-7 

3II 

80 

84.2 

531 


ci6m.pt. 


I’lw 1-. 
IIUKINH, III (HIM 


IH IMINII, l,ih.l 

Ifri* 


Solubility of Ammonium Formate in Imjkmu At lu StiLunoNs. 

ttJmwIuUl.) 


30 grams of HCOONMa dissolv<‘<I in wfigluHi anumiiis of anfiytlsinih fiinur 
:id and cooled to the point at whit h a .st)lid phase sepaiatvil. 



(Jms. 

U, M. 

HC'OONHi 



(an» 

t; \i 

*'•*4 id 


HCOONIL 

Solid 

v\ 

IK 

IK 

}«n t «,}<'«(* \i 

IK (MjH 


per 100 (Jms. |H*r rooCi. M. 
Solution. nt'CKiH. 

Phase. 

IKT t»in’» 

.SolnliMii 

PhrtV. 

■ 3 

35-3 

^ nC'(X)NH 4 . 
39*9 

II 

50 

IK'(H»\li, Ulnl. 

■ 8.5 

40.6 

49-9 

i« 

39 

57 *^ 

ICK ) 


21.5 

5 ° 

73 

u 

78 

116 m 

73 I 

pt. IOC 5 



100 gms. 95% Formic At'iii dissolve 

(»,2 glUH. 

H( OONH 

4 at .'F*. 

i \u h 4 «, *015) 


Freezing-point data for mixtures of ♦ HGK)f( are given tiy 

(endall and Adler, loai. 

AMMONIUM METHIONATE < NHJ 

100 gms. HjjO dissolve 32.01 gw. ^^^^4iBaiiker 
lerpstra, 1029.) 


C!1 


AMMONIUM ACBTATBl Cltath h iMI.. 

SoLUBiiJTY IN Aoeian.^s Stire-noiss »,»e An-: Mr. Amr sunam, 


Oms. tH*r lOt) iim 3 
Hal. tio!. 


r 

A, 

CdK. 

COO.Nlli 

Kolltl 

0... 

:i 7 

G.'iH 

cn* coo,MI, 

0... 

i 5 .B 

GI. i * 

» 

0... 

icpG 

4H.9 

C.IIsI.OOMI, <-Hd- 0 (m 

0... 

6 r .G 

28.1 

.» 

16... 

^*•91 

G7.8 

Mid 0 (»MI, 

[6... 

7 73 

G4.4 

M 

iG... 

iG.o 

G2.G 


16... 

19.7 

Gi.i* 

It 

iG... 

2.3.9 

faj.G* 

»» 

iG... 

17.1 

Gi ,i 


rG... 

21.7 

55.0 

M 

[6... 

22.7 

. 1 - 1.3 

M 


r 

Cfin pi r 

‘ IK. 
‘.noil 

tjiH gi«*, 

uT, 

eon \ II, 

Hwiitl Phmm 

If*. 

.. m.i 

:\m 'I 

»II,* t ild iH»ft 

iG. 

■. 3'. 1 

|.#Ji 


Hi 

.. 72.3 

27/1 


j 3 , 

2,1 


* lid oinit,, 

V 3 

1 2.0 

fi” 


4, 

■M , t 

K'l. 1 

,1 

2 >, 

. 3 i.i 


M 

» 1 

. 7 - 3 .-.* 


»If * Kd O'OW 

'♦'1 

. . Mi.2 

■iH. ♦ 


'H,. 

i 7 .fi 

41,1. 


2 ». 

* 9*9 

13 . ■! 


* 
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AMMONIUM PlienoxyACETATB. 

AMMONIUM o lodoBENZOATE, etc. 

Solubility of Each in Water, Methyl Alcohol and 

(Me Musler and Pratte, 1922.) 


IN Ethylalcohol at 

(;nts. salt p r 100 rhi.s. 



Salt. 

Formula. 

Water. 

“^rf80ir“ 


Ammonium 

Phonoxy acetate 

Cfllt^O.CIIaOOONn^. 

i 3 .o 3 

3-97 

0 44 


p Nitrophenylacolate 

/>NOj.C„H 4 CHj.OOONn 4 .. . 

7 - 4 i 

i 5 .i 4 

1.82 


0 lodo Benzoate 

n I.Cjr4CO0NH4. 

67. u 

184.10 

63.37 


0 Methoxy » 

0 CHaO.Call^.COONlL_ 

38.25 

17.85 

4.82 

» 

l.S.i Dinilro » 

1 . 2.4 (NOdjCttHgCOONIT... . 

62.70 

21.39 

3.85 


2.0 DichlorohonzoncSuiroiiale 

CttHsCla.SOa.MIj. 

11. 3 o 

20.1 5 

2.59 

- 

V Nllrochlorobenienc-2-Suironato 

CeH,.NO,.ClSO«NH 4 . 

4.7^ 

2.76 

0.96 


AMMONIUM ACETATE 

Equilibrium in the System Ammonium Acetate and Acetic Acid 
Determined by the Freezing-pooint Method. 

(DavlUBon aod HcAllUter, 19SO.) 



Mol. Percen 

Solid 

,.0 

Hoi. percent 

Solid 



Phase 

t 


Phase 

16.5 

0.0 


56.4 

34.95 

nh.c,H 30 , HC,n,o, 

14 « 2 

4.64 

II 

63.0 

40.80 

ti 

10.45 

9.35 

" 

65.5 

45.05 

II 

6.90 

12.03 

II 

66.0 

47.66 

II 

2.8 

14.54 

II 

66.5m.pt. 50.00 


~ 3»0 

17.08 

n 

66.0 

51.75 

H 

- 6.5 

18 . 54 * 

II 

6s. 2 

53.20 


2.5 

19.43 

Nil, 0,1130,. flC,H,0, 

68.5 

54.^3 

NH,c,n,o, 

9.6 

20.67 

' II ^ 

75.7 

58.70 

II 

24.0 

23. 15 

" 

93.0 

69.50 

II 

40 . 1 

27.06 

" 

102.0 

76.84 

II 

5 , 0.1 

31.10 

II 

113*0 

100.00 



Data for equilibrium in the System Ammonium Acetate Nickel Acetate 
Acetic Acid at 30° are given by Davidson and Chappell, 1933* 


100 gms. Liquid Ammonia (Nil ) dissolve 253.16!?) gnis. at 

25°. (Hunt and Boncyk, 1933.? 

100 gms. Liquid Sulfur Dioxide (SO^) dissolve 1,09 gm. 

0°. (Jander and Ruppolt, 1937. 

100 gms. Methyl Alcohol (CH^jOH) dissolve 7.89 gms. NH^CgH^Oj, at 15° 
and 131.24 gms. at 94.2,° (b.pt. ). (Henstock, 1934.) 

100 cc sat. solution of ammonium acetate in Acetone contain 0.27 gm. 
CH^COONH^ at 19°- (Roshdestwensky and Lewis, 1912.) 
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AMMONIDM TARTRATE (d) (NH^ 


AMMONIUM N1 


SOUIBILITY OR AmMOKIUM TARTRATR IN WaTSR. 

(Tlmmemans and Dumonc, rarnybell and «locin, 193 ?,) 


The results of the above named investigators, although differing some- 

what, especially at M-and 30®, g-ive a curve from which the following 
values were read. 


0i«8. Solid 

per 100 gwa. H^O Phase 


Qtet. 

per too H.O 


-7.6 Eutec. 40.0 Ice+(NR ),C H q, 35 

45.0 30 

10 SS.O " 'to 

IS 59.5 ' 

20 63.0 60 


INH l.CJI.l) 


AMMONIUM Acid TARTRATE ( dllNIi^)HC,lI,n, 


Solubility of AHMONiim Acid Tartratr in Watkr. 
AMMONIUM Acid TARTRATE (dl 


Solubility of Ammonium Acid Tarthaik in Wairh. 

(TiBfflirwaita and*t>ttm«ut, lU?!.) 


A 4 4 r 


p«i' too gwa. 


-0.3 Butec. 

15 

20 

2 S 


ic- * Nil lit; II 1 )^ 
NIIJlfiJLO. 

i 4 4 « 


Results for edui librium in the fuUowing system:* are at given by 
Timmermams and Dumont, 1931. 


(d) Ammonium Acid Tartrate ♦ (D Airwnonium Acid Halat^* * lfj ,0 


Neutral 


Acid Maiate 


*’ chlar sueciiMfe ♦ II .,0 


Neutral ’* 


AMMONIUM Acid MALATE (1) 


SoLWBitiTif or Ahmohiiim Aci& Mai. ATI in Watii. 

(Tlrntman® titd iu?U) 


0 

itei. 


t 

p«f‘ too tps. Hy,a 

I’hM# 

" 4*0 

20*0 

(11 NH lie 11 ir 

4 4 f 

•♦•lO 



20 

4b. f *3 

»* 

25 

41 .72 








1 


AMMONIUM 

AHUONlUU SUCCINATE iMlJ..ICH., 

THf SyHT8M kmonxm -Si’friNAi* 
knmmtm Ciii.nsnu ah» Water at .^*-*’.,1. 


Ammonium suceinAto is dosi .w S’ll^ S in th*- i..Ap.T .m l n,i indica^ 

tion given as lo wh^ih^^r ihis r^^prer.f^iitth#* nruiral r»r »ua 4 sail. 

The mixtures were sh.iken for about thrre ai 


One. per 

too jp^. stu »^t* 

JiK 4 . 

%u«i 

NH^Cl 



T .,1 f'H .,K, ? 

0.0 

•io. 7 u 

10 , 7 *' 

’< 1 • ^ 4 ? KII Cl 

7.62 

ua.vi 

1 . 0 .• 

10.63 

'U.IS 

.n.u 4 i 

1» ». 7 4 »• 



J 4 ,4 ** 

l'», 0 


IDO gws. Methyl Alcofii>l» dinsolv#* .W-‘n»rHum Succinate 

at IS® and 5.84 gws. at iloiu.K 

100 gms. Acetone^ ihssolv#* ,A«?itoiiiam ikitcinate ai 

15®. (Henslock, 


CH 

AMMONIUM Chloro SUCCINATES <41 ^ -‘Vkis ^ 

;’H 3 U?ni i 4 TV or KarH ir iAtiw. 

f?lllii«llliiy4!* «j 4 f%sitei4il. . 1441,» 


Results for the: 

Neu'^ral. Id) Succinate Ai’id fd) :ho;i: mate 

^ tWH^»^ ;m %4 ^ m. 

^ per too ip«» HgO *■ l-;'.^- igea. ^^,(1 *" rwyn 

- 8.8 lEuiec.) \%,Q Ice+fSIl^i 

+ 1S.0 6uio 

20*0 6o.o,i 


iOTII 


h,.. ifci aici+ 
ITO). 


jmmommi TOATI CPrimaryl 

Hf,M 4 iWLif¥ cii' iiiK Larta^ hm * Lacii^ tn WAiiiii. 



t *m% 

fit Ii |*rf ii**f «« 


r. 


* 

*‘»K, 

Ig 

L 4 aUw 

l*j» !sm 

MiSisifr .a i1«' 1 Art. 

0 4sri 

u t «»4 

M 114 

37 

0 Ml 7 

ii 

u ;' 4 i 
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AMMONIUM Nl 


ammonium citrates. 

Solubility in Aqueous Solutions of Citric Acid at 30®. 

(van Itullie. 1908.) 

(Data read from curve plotted from original results.) 


ms. per looGms. Sat. Sol. 

Solid Phase. 

Gms. per loo Gms. Sat. Sol. 

Solid Phase. 

C'eHsO;. 

NH3. 


NH;,. 


65 

0 

CsHA-HuO 

53 

7-5 

C6H7O7.NH4 

68 

o.s 

“ 

S6 

8.2 

“ 

72 

1-3 

“ 

591 

8.5 c 

HVG7NH4+CaHA(NH 4)8 

75 

2.3 (VJiA.iioO {-('6H7O7.NH4 

54 


C 6 He 07 (NH 4)2 

70 

2.4 

(\iH 70 v.NH 4 

50 

7-9 

“ 

6s 

2-5 

i% 

45 

8.4 

<( 

60 

2.7 

U 

47 

II. I 


55 

52 

2.8 

2.8 

<4 

44 

50 

54-5 

12.9 

14 .5 


50 

3*6 

<4 

52 

IS 

CanA(NH 4 ) 3 .?n 20 

49.2 

5-1 

it 

50 

16 

“ 

50 

6.2 


48.4 

17-9 

(i 


Composition of the solid phases determined by *‘Rest Method. 

(Schreincmakers,anorg. Ch. 37, 207.) 


AMMONIUM PICRATE CoHalNOijaONHa. 

1(X) cc. IloO dissolve l.i gm. Am. picrate at room temp. (Stjuircaud Caines, xyos.) 

100 cc. 90% alcohol dissolve 1.2 gm. Am. picrate at room temp. Q] 

(Squire and Caines, 1905.) 

AMMONIUM BENZOATE C6H5COONU4. 


Solubility in Water and in Aqueous Aixohol at 25®. 

(Seidell, 1910.) 


Gms. CaH50H 
per 100 Gms. 
Solvent. 

das of Sat. Sol. 

Gms. 

C«HjC 0()NH4 
IK!r 100 Gms. 
Sat. Sol. 

Gms. CalLOH 
I>cr too Gms. 
Solvent 

(In of Sat. Sol, 

Gmn. 

CsHftCOONH^ 
per xoo Gms. 
Sat. Sol. 

0 

1.043 

18.6 

60 

0.930 

' IS 

10 

I .027 

18 

70 

O.QOI 

12.2 

20 

I .012 

18 

80 

0.864 

8.3 

30 

0-997 

18.1 

90 

0.828 

4.2 

40 

0.979 

18 

95 

0.810 

2.7 

50 

0.956 

17 

100 

0.796 

1.6 


Results in good agreement with the above are given by Gregg, Wilson 
and Wright, 1928. 

100 gms. water dissolve 19.6 gms. CflHuCOONHi at 14"" 5, du of sat. sol 

1*042. C(*reenlsh and Smith, 

100 gms. water dissolve 83.33 gms. CfiH6COONH4 at b.-pt. (U. *s. F.) 

100 gms. glycerol dissolve lo gms. CJIiCOONM* at room temp. (Hager.) 


100 gms. Methyl Alcohol Q 1 OH, dissolve 6.39 gms* HIl^C H^^CXX) at 15® 

13*07 gms. at 66 ** (b.pt.). A methyl alcoholate of the composition 
Nli^(C^j^CJOOl.liCH^OH was prepared from hot methyl alcohol. (Henstock, 193a. 




AMMONIUM SALICYLATE C,H4.0H.C(X)NH4. 

Solubility in Aqubous Alcohol Solutions at 2$“- 

(Srikldl, 1^09, lyiD ) 

T\tf 

ik tit 
S#t S0I 

I .015 

OAm 

o. gjC) 
o.c)o7 

0.875 

Resolis in good agreenieni xiih the Above are given Iiy Gregg, Wilson 

and Wright, 1938* * 

100 gms. Methyl Alcohol, CfljiCW, dimUve gmn. ^HXilLOHCOO at 

IS® and 163*78 gws, at 72.8® <bvpt.). ^ . i%%u j 

Houmimt of hnnontm SaticttATi tn Actrmt. 

liM.) 


Gm . CglliOH 

So. ik . (it 
Silt. Sol. 

G»mH. {‘*11*. 

|irr 

Grtu GjHjCW 

per 100 Gnu, 

pCf loej iJlIW. 

Solvent 

100 tJim Sat. St»!. 

.^t Sol 

0 

1.148 

$0.8 

70 

20 

1.122 

5°-3 

Ho 

40 

1,088 

48.3 

^>0 

SO 

1,067 

46.7 

95 

60 

1.042 

44-7 

100 


C ptr iQo 

42 

38 

31.6 

27.8 

22.3 


IS 

2S 

35 


aw. KH c H^OHaoo 

4 f 1 4 


V A 0 A ' ■ 

^ p«r too m»* cHj^ajCH,, !»»»*« 


S9.65 

24.0 

38.8 


NR C l( OHOOO 

4 0 4 

H 

^ (?i 




«»§. aoua 

pif too PI*, tk Pfetg^ 

17 (?) 

96 w 

67 » 


100 cc Ethyl Ether tU.S.P. i ,li.sm>lve 0,67 go. NH (' H OHaW At about 

30 • (K’We, 1930.1 ^ ^ A 


..AMMONIUM NITROSALICYLATB. S.7.1 N('iC* IIOH ) couNIU. 
AMMONIUM NAPHTHALENE SULFONATES « »n.l fl C,, II, SO, Ml*. 

Atciuioti AT so®. 

i^ wn * ttmp otimt pw tfN) KW h. 


SottJIIIUTY OF K-VCII IN \\ ATKU A^tf IN All'til VI, ANO KvilVj 
(Mf *i»id l^rultb. 1M3, ini,| 


Ammonium Niirosaltcylaii? 1,3.1.... 

a-Niphulene lulfouaie, 


4.11 4.1* *.98 

31 * 4 S 9,37 
n.7f 8.31 7.53 




AMMOHIDM' OLDCONATE 

NHTH%**Ii filttcoiiAte in Water contAin 29.9 gns. 

”"«''«"ii07 « as®. (May, Weisberg and Herrick. ’ * 

AMMONIUM LAURATE HmCOONIU. 

u I *t^ mid ^sTaoe*’”'*'' 8'***' liiHrute »t o», oAj gm. 

■* * ■ sMi.Mii, lilt*, imi 

AMMONIUM Calcium MECONATE NH.-CaC,HO,.v 11 , 0 . 

*n*”)'*Hl*'*** ttiecuiwte in aiiueouno.i /» 

ummomn contains 1.7781 gm. NH,Cit C-IU),.? H,(» ut iH». 

' «fi(( (-‘iiiil, 1^17.) 




AMMONIUM MANDELATE NH^C^H^CHOHCOO (dl) and ( 1 ). 

RQITI LIBRIUM IN THE SYSTEM (dl) AMMONIUM MaNDBLATE, (dl) 

Mandblic Acid and Water at 25°. 

fRoas and Morrison, I93e.> 


OiBS. per too 

fiona, sac. sol. 

Solid 

Oaa. per 100 

^8. sac. sol. 

Solid 

'C K,.CH.OHCOOH 

C 5 

NH4CgH,jCHOHCOO ' 

Phase 

^C.H-CHOHCOOH 

0 D 

NH^ O^H^CHOHCOO 
4 n 5 

Pitas. 

17.02 

56.2 

1 . 1 

SO .5 

27.4 

1*3 

20. 7 

50.9 

w 

50.9 

26.3 

; . C 11 CHOHCOOH 

25.4 

45.7 

tl 

$ 1.2 

25.4 

C H cRoncooii 

28.3 

42. 1 

ft 

50.8 

24.5 

° ® II 

3$.2 

36. 1 

It 

47.9 

19.8 

tl 

41.1 

33.9 

It 

44.2 

15.9 

It 

47.2 

32.2 


31*1 

8.9 

It 

47.0 

32.3 

1.3 

22.7 

4.5 

It 

49.7 

28.7 

tt 

16.95 

0.0 

It 


1.1 = NH,C H.CHOHOOO.C H.CHOHOWH; 1.3 = NH C H.CHOHCOO.3C.H.CHOHCOOH. 

405 Od 405 Co 

Equilibrium in the Ststem ( 1 ) Ammonium Mandelate, < 1 ) Mahdelic 
Acid and Water at 2$®. 

(Rosa, Morrison and Johrtacona, 1977.) 


OM. per 100 

HimiS. aac. sol. 

Solid 

Ckaa. per 100 

jps. sat. sol. 

Solid 

C.H-CHOHCOOH 

0 5 

NH X^H^CHOHCOO ' 
4 0 5 

Phase 

'C-H-CHOHCOOH 

0 5 

NHX^H.OHOHCOO' PhM® 

4 0 5 

18.7 

61.5 

1. i 

47.2 

35.4 

C H^CnOHCOOH 

22. 2 

SS -5 


46.$ 

34.0 

0 5 „ 

24.7 

51*9 


45*8 

30.6 

M 

29.0 

48.0 

*’ 

39.1 

25.9 

It 

37.0 

42.6 

tt 

31.1 

19.5 

tl 

43.9 

36.4 

It 

18.8 


w 

46.9 

36.0 

C H cnOHCOOII 12.9 

7.8 

tt 




10.1 

0.0 



1.1 = NH C H.CHOHOXI.C II.CIIOHCOOII. 

4 0 5 On 


AMMONIUM /^-Naphthalene Mono SULFONATE CioHnSOiNIL. 

100 cc, of the saturated aqueous solution contain 13.05 gms. of the salt at 
25°, and dn » 1.034. (Witt, lyis.) 

AMMONIUM Phenanthrene Mono SULFONATES CuIIyS 03 NH 4 (2). (3) and 

Solubility in Water at 20®. 

(.Sandqulit, lyra.) 

100 gms. H2O dissolve 0.37 gms. CuHsSOaNH* (2). 

100 gms. H2O dissolve 0.26 gms. CuHsSOaNIL (3;. 

100 gms. H2O dissolve 4.41 gms. CuHsSOsNIL (10). 

AMMONIUM 2.5 di-iodobenzene SULFONATE QHJ2S03(NH4), 

100 gras. H2O dissolve 4.35 gms. salt at 20®. 


(Boyk, X 0 O 9 .) 
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AMMONIOi Anthraquinone Di SULFONATES 


SjOLUniltU Of likCH SSiUHATELf IN WATSR. 
(ri®rii-r%v!a, Kr«t*Mr autia mmrmt wrf,) 


Coapound 


l*ipniul« 


CH 


Anunonium: 

Anthraquinone 1.5 DiSulfonate ^^^^4 1 iH 

" n « „ ‘ 

" 1.8 " INHJ.C H 0 (S 0 ,| jH n ,8 

It II »» ft ' . 


1,6 

M 

K 7 




100 

18 

100 


too 


OiM^ouaci 
Ptr 100 cc H^O 


2.27 

7.70 

1.00 

5.36 

33.3 

8»!1 

'^.0.00 


The results are given in terms of cc H^O to dir.solve i,c> gm. (anhydrous 

or hydrated ?) compound. 

AMMONIUM N-l’hcn. I ^ AiiiimH ih. Illy 

fir«i;»eiiSoH'iiieIf JlaKt o 3 ()„ twii 
(III. \)t, ri-d') ‘ ^ 

100 vx, Hat. Bolulieii in w.Out roMtiiiu 7*1-tun. «,| \Uv 'hiUt iti i> iSaumWM 10:12 

AMMONIUM lo-dhloropheiiarMfimii* » m l» >iil|HiuHe ()J 

loogrii.H. H.jO diwnhe *if Ihu .tuh>driiu*i ^siit at fSaudqvUt, 1917 .) 

AMMONIUM Naphlhvliimiiie|lisuH*Jitntr*.s.U.Ha«il ^n 7 »(.t 0 llnt MI1HSO3NH4),, 

KH) pm. Milt. MolulitHi ill wntrr rentaiii pm «»f thr at th*. 

>1 *• u ♦♦ SH.j H '1,3.7 » t) 

AMMONIUM HELIANTHATE CuH,. A,si.,\ti., , I'l'u!’"''' 

1000 cc. of wilier Hiiliirntcii al vio- aV will, icpei l ii. ammooiiiiu hclianlhate 
coiitiun 6.0 Kiiia. CnHuN^Sd,. NU, ,I|,o. isu.i. „„.i ms) 

AMMONIUM PALMITATE (VJr„nAII., 

Sui.tlJilurV IM 

i i ,ih tml.ii fii <t ^ 


r. 

AU'ditlutt’ 

j i AU whtil 

f. All i»lss»| 

0 

o.s 

» . , 


10 

0.7 

I.7H 

. . , 

20 

1.4 

4 ■33 

S ‘33 

30 

.,. 

1 1 03 


40 

4-5 

14 , H4 

0.0i| 

SO 

II 


* * « 


llm-i 1, \H, , * I sil 


.\|>Ot*fr ,U i t‘| 

\i. ..itfi’ 1 r.»i{. 

i ?l»rj 


0 ,47 (m'» 

a. .H) 


\i (isiljf, 


a.I (13°) 


AMMONIUM OLKATX C.,II»c:{)<)NU,. 

SOLUBtUrV IN SkVKKM, S«(l.VHNTS. 

CFAkf**!#, mtfi I 

Solvent. |iif>r !.•««* 

Absolute Alcohol 3 tato“ s‘) ;if lo' kjo also® 

75 per cent Alcohol ... al .‘o* lu.HOa! jo® 

0 45 al ! ,5 * U> <) III 20® 
4 7 at 13’ 


I part Alcohol + 2 part.s Kther 
Acetone 
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ammonium stearate CijHjsOjNlI,. 


Solubility in Several Solvents. 

(Falciola, 1910.) 

Gms. CiaHaaOnNfH^ per 100 cc. of: 


r. 

Absolute Alcohol. 

75% Alcohol. 

So 7 o Alcohol. 

Ether. 

Acetone. 

0 

O.I 

, . . 

. . . 

. . . 


10 

0-3 

0.56 

0.25 

. . . 

0;08 (13“) 

20 

0.5 


0.51 

O.I 


30 

0.9 

1.83 

1.16 

. . . 

. . . 

40 

1.8 

5 

3.21 

. . . 

. . . 

50 

S-S 

. .. 

. . . 



100 cc 

F/thylene Trichloride dissolve 0,04 gm. 

Ammonium 

Sterate at 

, 0.12 

gm. at 10" and 

0.31 gm. at 

20®. (Strauli, 1918, 

1926.). 


AMMONIUM Lead COBALTICYANIDE NH4PbCo(CN)..3HjO. 

(Schuler — Sit£. Ber. K. Akud. W. (Berlin) 79, 302.) 

100 grams H2O dissolve 12 grams of the salt at i8^ 


AMMONIUM THIOCYANATE NH 4 S(:Nr 

Solubility in Water. 

(Average curve from results of RUdorff* 1868 and 187a; Wassilijew, 1910: Smits and Kettner, rgia.) 


t®. 

Gms. NH4SCN 

Solid Phase. 


(;ms. NII^SCN 

Solid 


per loo Gms. Sat, Sol. 


■ iMjr looCims. Sat.Sol. Phase. 

—10 

20 

Ice 

0 

54-5 

NH4SCN 

-15 

28.5 

a 

+ 10 

59 

a 

— 20 

35-5 

it 

20 

63 

it 

-25. 

2 42 Eutec. 

Ice+NHiSCN 

25 

65-5 

it 

— 10 

so 

NHiSCN 

30 

67-5 

tt 


CNS 


More recent determinations with Solubility of Ammonium Thiocyanate in 
water by S hnidman , 1931^, made by the synthetic method, gave the fol¬ 
lowing results. 


^ Q» 8 . HH^aCN ptr Solid 

100 if* 8 . sol. PhSSt 

13.0 59.S7 NH^SCN 

18.99 62.20 ” 

26.33 64.95 " 

28.82 65.93 ** 

36.36 68.86 ” 

39.44 70.05 

46.92 72.86 " 


t® 

Om, p®r 

100 »ol. 

Solid 

Fhaat 

51*37 

74.53 

NH^SCN 

52.50 

74.94 

" 

57*23 

76 .63 

If 

62.46 

78.53 

(I 

67.21 

80.18 

n 

7 US 3 

81.73 

II 


Freezing-point data for mixtures of Ammonium Thiocyanate and water 
are given by Vasiliev, 1917, 





NH, AMMONIUM 

4 


io6/| 


Solubility 

OF Ammonium Thiocyanate 

IN Aqueous Solutions 

OF Ammonl 

t*= 

10®. 


( Footti, 
■ 10 *. 

ly-ii.) 

f ar. 

Gms. per gms. 

Gins. in^r n» gms. 

Gms. jK'r m gms. 


sal. sol. 

^at. 

sol. 

iiU sol. 

Solid Phase 
la all easel. 

NH 3 . 

nitons. 

nuT^ 

NltaiNS. 

NH». NIGCNS. 

0.0 

58.'23 

0.0 

6-2.54 

0.0 66. 7i\ 

NH.CNS 

3 .19 

59.40 

3.53 

63 ..57 

7 . 8.5 67. ‘28 

» 

6.86 

61 .o 3 

6.23 

99 

5.79 68.3o 

a 

9.'2% 

6*2,61 

8..57 

66.-20 

8.38 69.48 

a 

i' 2.33 

65.‘29 

11.19 

67..57 

1-2.18 71.84 

» 

14.53 

66.67 

1-2.54 

(U), 06 

*14 ‘46 74.00 

» 

17.1*2 

69. 5 o 

15.65 

71.89 

17.04 76.63 

» 

19-78 

7 ' 2.84 

18.07 

74 i 5 

-20.01 79-99 

» 

' 2 / 2.70 

77. So 

21.35 

7 H ,65 




Data for the system uininoniuni thi<K*yanate, thiourea and water at 25® are 
given by Smits and Kettner {n)U) in the hirm of a triangular diagram, but the 
numerical results are omitted, 'rhe diagram the frwzlng^jKunt lowering 

results in showing that the molecular com|Mnmd NHiSCN.4(Nll4)iCS is formed 
100 gms. acetonitrile dissolve 7.52 gms. NH4HCN at iH®. CNaunwnn ami Hchier, 1914.) 


CNS 


Data for the system awsoaium thiocyanate^ ethyl ether and water 
at 20® are given by Nesterow and Petine. 


SOLUSIilTt Of hHHOnim TUlOCTAHaTI IM MSTSTi Am IH 

Ethyl Ajlcohol, Ditii«hine» »y t«» Sywthitic Hitio©. 


Results for Methyl Alcohol 



qm«. hh^bch ptr 

100 pm. MU aolutlM 

34 iS 8 

37.11 

32.94 

40.05 

44 ‘Bo 

44.70 

54.76 

49.30 

64.5s 

54*55 


Results for Rthyl Alcohol 



om. mt 

IW MU MlUUM 

iE #45 

19.07 

33.35 

31 . S 4 

36.93 

13-16 

43.36 

33-46 

57.63 

16.73 

64.20 

38.61 
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100 gnis. Liquid Ammonia (NH^^) dissolve 312.0 gnis. NH.SCN at 25®* 

(uunt, 1932.) 

100 gms. Liquid Sulfur Dioxide (SOj^) dissolve 46.S gms. NH^SCN at 
0°. (Jander and Ruppolt, 1937.^ 

Freezing-point data are given for: 

Ammonium Thiocyanate Ammonia (Dradley and Alexander, 1912.) 

•' ” Potassium Thiocyanate (Wrzesnewsky, 1912.) 

" " Thiocarbiunide (Thiourea) (Renolds and Werner, 

1903; Findlay, 1904; Atkins and Werner, 1912; 
Smits and Kettr.er, 1912; Wrzesnewsky, 1912; 
Kettner, 3919.) 

AMMONIUM Bi CARBONATE NH^KCO^. 

Solubility of Ammohidm Bicarbonate in Water. 

(JAnecXe, 1920.) 

The usual method of solubility determination could not be employed 
since the vapor with which the solutions are in eiiuilibrium is not 
that of lfj,0 alone or of COj, and in the molecular ratio of ammonium 
bicarbonate but contains relatively more CO . The solution therefore 
contains more NH^ than corresponds to The synthetic sealed 

tube method was used and the temperatures determined at which complete 
solution occurred in known mixtures of NB HCO and 11 ^, 0 . At tempera¬ 
tures above 60° very small tubes were used and in order to avoid dan¬ 
ger of explosion these were placed in an electrically heated metal 
block with a hole, protected by glass plates, through which the tube 
could be observed by transmitted light. The determinations were plot¬ 
ted and the following values taken from the curve. They agree with 
previous determinations except at the higher temperatures. 



ana. NH^HCO- per 

4 0 

Solid 


Qtea. NH^HCO^ per 

Solid 


100 gmft. sftc. aol. 

Phaae 


100 sol. 

FBaae 

““ 3 * 

oEutec 9,5 

Ice 

^ NH ffCO. 

50 

31 

6 

Nff HCO^ 

0 

10.6 

(10.6) 


60 

37 

2 


10 

13«9 

(13.8) 

4 M .1 

70 

44 

0 

It 

20 

17.8 

< 17 . 3 > 

tl 

80 

52 

2 

M 

2 S 

19.9 

(19.2) 

tl 

90 

63 

0 

tl 

30 

22.1 

<21.3) 

M 

100 

78, 

.0 

It 

40 

26.8 

(24 .9 ) 

tl 

108 

nt-pt. 100. 

.0 

ft 


The results in parentheses are the averages of the previous deter¬ 
minations of Fedotieff, 1904; Nishizawa, 1920; Toparescu, 1922; and 
Fedotieff and Kolossoff, 1923. 


CO 






NH 4 


CO 
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The System[ Ammonia, Carbon Dioxidk 4nd Water. (Tcm-s ami Wwsep, , 

The saturated solutiann were prepared by tnixinp: various atrioimia o! amniomum 
bicarbonate, carbonate or carbamate with water or aqueous Kcdutions of ammonia 
and rotating at constant temperature for many days or wei'ks. llu* original tables 
show the composition of the mixtures used to obtain saturation witli respect to 
one or the other of the several solid phases. In the following tables (i) designates 
ammonium bicarbonate, NH4 II COg, (*a) ammonium carbonate GOg Hj 0 

( 3 ) ammonium carbamate NflgCX)^!^!!^, (i.a) designates the double salt % NH4HCO * 
(NHJjiCOg ( 1 . 3 ) the double sail, NH4 H C(VNH^ CO^ N!!^. 


Results at 0 ‘».i 

Hesulii 

at 4 ( 1 -. 


Results at 40 ®, 

Ciiis. per 

100 irtiH. 


Cm**. pi*r 

MK) gm%. 

Ciii'.. pm UH» gms . 


snt. sol. 


.Hill 

M »1 


sat. md. 









.m—'.■- 


su ,. 

COg. 

Solid IMiase 

M 4 

CO, 

Sillill 

Ml, 

CO, 

S(dUl IMhim'. 

a. 6 

6 . 0.5 

(n 

:Lo 5 

9.25 

i 1 1 

6.18 

1 4 .o 5 

(0 

■ 8 .H 

12. r 

0 

C 8 

9.77 

* II 

7.2 

14.9 

» 

IO.() 

14.0 

0 

<}.3 

13.9 

•• 

10,1 

17.0* 


u , *■>. 

14. 

(0-h-(l.2) 

‘b i 

r». 1 * 


13.8 

•>o. 1 * 

_ 


17,8* 

(i.‘0 

14.2 

iH.« 


14.6 

•u .5 

(1) 

14.3 

18.1* 

»» 

i6.o 

00.4 

H 

17 ‘1 

24.4* 

» 

14.4 

1H. •>. 


17.3 

21,8 

(i) (i.M 

17*7 

24. H 

)» 

(•>. I 

17.6 

(2) 

17.3 

’r> .<» 

» 

19.6) 

27.u* 

«— 

1'“) .0 

18.0 

» 

1H.5 

23 . •» 

(l.'M 

20.3 

•»8. r 

( 1 ) 

15 . •>. 

17 - 4 * 


19.5 

> 4.3 


»i .0 

28.2 

( 1) “b (l , 3 ) 

l 5.8 

17. I* 

>* 

19.6 

> 4.4 

M 

»1,0 

28.4 

» 


1 . 5 . 8 * 

» 

20.0 

v4.H* 


■> 2.3 

28.9* 

C. 3 ) 

17.5 

i3.2 

%> 

2<». 1 

24.8* 

t M f n .21 

■» 3.3 

29.4 

a 

•.>.3.7 

i 3 . 3 * 

II 

20. i 

25 . f>* 

H 

>4.0 

29.8* 

n 

a 5.4 

13 . 3 * 

.1 

20. V 

> 4*9 

I, 

2 5 .2 5 

3 o .5 


a.'i.G 

12.8 


■o».6 

24.8 

CM 

2<i. » 

3 i.i 

n. 3 ) 

v.n..^ 

14.9* 

)i 

2*^ .0 

24,8 

M 

27. H 

3i.H 


•d ».5 

12.7* 

(?) 

aCK 

24 . 4 - 


28. 1 

3 '/. 3 * 


'> 8.7 

12.0 

('>•) 

26.6 

*• 4-4 

» 

>8.6 

32.4 

» 

33.2 

i 3.6 

( 2 )- 4 -( 3 ) 

%>8,6 

> 4-0 

» 

•*9. I 

32.6 


35.6 

12.3* 

(f) 

37 •« 

24.0 

w 

29.8 

32.7 

n. 3 )-+-( 3 ) 

.38.9 

n.5* 

( 3 ) 

29.8 

24. -> 

C2) f-C tl 

29.5 

32.6 

n 


n .6 

» 

'* 9-7 



*>9-9 

32,5 

n) 

45,0 

u .2 

i> 

31.2 

2 3.8 

(?) 

3o.5 

3i.2 

n 

HJ.5 

3.f>** 

(2) 

i'^.o 

23.4 


32.0 

28.7 


20.8 

8 .8** 


33.5 

*‘*•9 


33 . >> 



25.0 

6 . 5 ** 

» 








* Indicates that etfuUihrlum was apimiaidimt from aHovr. •• IndHsttr'k* eqitUIhrium. 

^ Results similar to the above are also given ff>r 4 numliiir «»f determina¬ 

tions between ao^ and 40^'wera made to fix the traniitioii timipfirftiurfi in this region. 

The following results for the sohibility of ilmiiioaiiim bicarboaate in water 
are taken from the tables. 

RiT ifhi 

t*** ml. «w»i. 


0 


Nll.JlCth 


11 . 1 
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AMMONIUM NI 


amuonium carbonate 

Equilibriitm in the System Ammonia, Carbon Dioxide 
AND Water at Temperatures above 6o®. 

(Terrea and Bahrana, igps.) 

Due to the high pressures at temperatures above 60" glass vessels 
could not be used for the solubility determinations, small steel bombs 
of 150 to 250 cc.capacity were therefore employed. The interior walls 
of these were coated with enamel or ebonite,or in the case of still 
higher temperatures,glass cylinders inside the bombs were used. 



Results 

at 80° 


Results 

at 100^ 

Results 

at 120® 

0ms. 

per 100 


Ons. 

per 

■ 100 

Qm@. 

per 100 


gms. 

sau sol. 

Solid 

gms. 


sol. 

Solid 

gas. 

aau sol. 

Solid 


_ __ 

Phase 

^ NHj, 





Phase 

10.5 

21.0 

(1) 

11.2 


24.0 

(i) 16.2 

28.5 

melted (i) 

13.5 

23.0 

u 

13.4 


2 S .0 

21.2 

32.0 

II 

16.9 

26. 1 

” 

18.6 


29.2 

23.9 

36.3 

II 

20*2 

28.8 

It 

20.6 


31.1 

" 24.5 

34.9 

11 

22.0 

31.4 

II 

24.3 


35.0 

” 25.6 

37.4 

" 

25.9 

34.6 

11 

28.1 


40.0 

"♦ (3) 26 • 5 

39.2 

II 

27.5 

37.5 

II 

29.6 


40.2 

< 3 j 25.7 

38.1 


37.75 

31.7 

(1.3) 

31.0 


39.7 

" 29.8 

40.6 

( 3 > 

37.0 

A) 1 . 2 

(3) 

33.2 


39.8 

" 32.1 

40.5 

II 

35.6 

uo.o 

M 

34 . B 


39.7 

” 34.8 

40.3 

II 

34.4 

40.8 

II 

35.9 


40.0 

” 36,0 

40.7 

11 

(1) = 

NH^HCOj, 

, (3I = Nil 


'4^ 

(1.3) 



Additional 

results at 

133°" 

■135 

for 

the Urea field 

are given. The 


authors <ilso give the following additional results for the solubility 
of ammonium bicarbonate in water, which like their previous ones at 
lower temperatures, fai 1 to agree with the determinations of Janecke, 1929. 

fitos, P«sr 

^ 100 MU Ml. 

80 36.3 

100 

106 m.pt. — 

UO 48.6 


CO 


ao68 


NH^ AMMONIUM 

AMMONIUM CARBONATE 

Equilibrium in the System Ammonia, Carbon Dioxide and Water. 

The syntiietic sealed tube method was used for determination of the 
temperatures of complete solution or appearance of immiscible layers 
in all possible mixtures of the three components. The mixtures were 
prepared from weighed amounts of either ammonium bicarbonate or car¬ 
bamate and aqueous ammonia solutions of given concentrations. In those 
mixtures containing a large excess of ammonia, liquid NH was distilled 
at very low temperature into the tubes containing the salt and water. 

On account of the danger of explosion in these cases the tubes were 
incased in a metal cylinder and observed by light transmitted through 
protected windows. For observation of the point of complete solution 
at low temperatures the tubes were first cooled in a mixture of liquid 
CO and acetone until a solid phase separated and then allowed to warm 
to^the temperature at which this solid phase just disappeared. More 
than 300 such observations were made and from the diagram plotted from 
them the values for isotherms and the invariant points were obtained. 
The solid phases were identified analytically and microscopically. 

The previous results of Terres and Weiser, 192U ^d Terres and 
Behrens, 1928 are shown to be in error due to imperfections in the 
method employed,except at temperatures below 60*^ «ind when the solid 
phase is bicarbonate or ses lui carbon ate. The two solid phases reported 
by Terres in addition to the four here mentioned are shown not to exist. 

CO In the following table (1) designates ammonium bicarbonate, NH HCO , 

(3) ammonium carbonate, 0^ (3) ammonium carbamate ml^COONH 

and 1,2 ammonium sesqui carbonate (Nl(^ aNH^HCOj^. 


Qas. per 100 yi». aac.. »ol. SolIU ^ n^a. p«r 100 Solid 






V r- 

NKj, 


PhMe 

-95 

81.0 


(3)fNH,f(NfL lO 
( 3 KNH^ 0 H 4 

10 

15 

19 

(1) 

- 8 s 

59.0 

o.s(?) 

II 

20 

n.s 

(2) 

-80 

47.0 


(iK " + la) 

« 

25 

15.8 

II 

-95 

34.0 


Icee ” ^ (al 


30 

15.3 

II 

-13 

11.0 

14.5 

T ( X) (3) 

M 

35 

16.0 

II 

-10 

11*5 

15.5 


It 

3 ^ 

17.0 

" +(3) 

-10 

9.5 

12.5 

Ice^ ii ) 

It 

40 

17.0 

<3) 

- 5 

6,0 

9.0 

•» 4. ” 

It 

45 

i 4.3 

II 

0 

14.0 

18.0 

ti) 

H 

50 

13.0 

n 

n 

5.0 

8.5 

(1) 

H 

60 

a.5 

n 

» 

10.0 

13.7 

M 

M 

70 

$.0 

II 


15.0 

17.0 

(2) 

II 

IS.5 

30.0 

1 lK( 1.2) 

M 

20.0 

19.5 

♦1 

20 

S 

10.8 

(i) 

M 

25 

9.0 

ti 

*1 

10 

15.0 

II 

n 

30 

8.0 


♦1 

is 

20.0 

H 

II 

35 

8.5 


n 

20 

32.5 

(2) 

ri 

40 

10 


H 

25 

ai.o 

« 

n 

42 

11 

" + (i) 

« 

30 

11.5 

II 

II 

45 

10 

(3) 

M 

35 

23.8 

If 

•1 

50 

8.5 

w 

M 

36 

33.0 


II 

60 

6.0 

11 

« 

40 

30.3 

(3) 

M 

70 

u.o 

It 

H 

45 

17.5 

M II 

5 

15 

19.5 

(il-t-C i.a)^( 2 l 

« 

SO 

14.7 

W 

10 

5 

9.6 

it) 

H 

60 

10.5 

It 

w 

10 

14.3 

It 

« 

70 

6.0 

H 
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AMMONIOM CARBONATE 

Equilibrium in the System Ammonia, Carbon Dioxide 
AND Water. (Continued.) 

(JanecK«, l9f>9a.) 


J.0 

(tea. per 100 

^a. sac. 

sol. Solid 

-0 

Ons. per 100 

gtns. sac. 

sol. Solid 


' NH3 

10 

0 

0 

' Phase 

c 

^ NH. 


' Phase 

20 

16 

21.0 

(l)+{1.2) 

40 

50 

21 

(3) 

30 

10 

16.2 

fl) 

11 

60 

15*5 

fl 

II 

17 

23.0 

♦(1.2) 

II 

70 

10*5 

II 

II 

20 

25 

(1.2) 

43 

30 

33 

” ^(2)+{l.2) 

II 

25 

26 

(2) 

50 

10 

19.2 

(1) 

ft 

30 

26.5 

II 

II 

IS 

23 

0 

II 

33*5 

27.0 

" -^(3) 

It 

18 

27 

" •►(I.2) 

II 

3 S 

26 

(3) 

II 

20 

27.7 

(1.2) 

" 

40 

23 



as 

32 

II 

" 

45 

20.3 

II 

II 

29 

35 

" ^( 3 ) 


50 

17.5 

II 


30 

35 

(3) 

If 

60 

13.0 

II 

11 

40 

39 

II 

II 

70 

8.5 

II 

II 

45 

26.5 

II 

t^O 

10 

17.3 

(l) 

II 

50 ’ 

23.7 

0 

0 


1 $ 

22 

•1 

II 

60 

19»0 



17.5 

25 

" +(1.2) 

II 

70 

15*0 

II 

II 

20 

26.7 

(1.2) 

60 

19 

29.0 

(1 )-^( 1.2) 

" 

25 

29.5 

II 

*' 

28 

38 


" 

30 

32.0 

(2) 

70 

22 

33 .5 

( 1 ) 4 . •• 


31.5 

32 

" -^(3) 

II 

27. 5 

40 

" 

'* 

35 

29 

(3) 

80 

24.5 

39 

(!)•♦• ’• 

" 

40 

26 

II 

" 

27 

42 

(3)+ ” 


45 

23.2 

II 

85 

27 

44 

••4. •• 4 .( 1 ) 


Above so"* two liquid layers are formed. The compositions of these, 
as derived from the diagram, are as follows. 


c^ 

UQUld 


Liquid 

Layer IT 



COy' 



so 

80 

3.5 

70 

15 

60 

85 

2.5 

6s 

20 

70 

58 

2 

63 

26 

80 

91 

1-5 

59 

32 

90 

93 

i*S 

57.5 

35 

100 

95 

0.5 

57 

37.5 

1 10 

97 

0.5 

57 

40.S 
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In continuation of his studies upon the System Ammonium, Carbon 
Dioxide and Water, JAnecke, 1930, and Janecke and Rahlfs, 1932, give 
freezing-point,solubility and vapor pressure determinations of the 
following systems. 


CO 


C0(NIIj,)8(urea) ♦ NH 4 HCO, 


+ CN^NH* 
4 H ,0 


(ON II I 
NHlCOmi 


H.O 

NH^COjNH, 




T nnj 
•f NH3 + 

(Biuret) NIL 

4 C0TNH^)_ 

4 NH JICO- 

4 C 0 (NH 




Solubility of Ammonium Cakbonate in Aqueous Solutions 
OP Ammonium Chlobide and Vice Versa. 

( Moruiaiu Moavai, ) 


Results at 


Results at 


Pros, per lOO yms. HgO. 


Emit, per 

100 ymg. HgO. 


NIIvCl. 


Solid Ph«s«. 



Solid Pbaiici. 

0.00 

55.8 

(NIL), CO, 

10.1 

591 .0 

(NH 4 )«G 03 

a 6.4 

56.7 

» 4INH4GI 

M .5 

61 ,2 

» 

27.2 

i 3 ,o 

NH4CI 


6x .0 

» + NH^Cl 

2^,2 

0.0 


31.7 

17.6 

NIL Cl 


Solubility of Ammonium Carbonate in Aqueous Solutions 
OP Sodium Carbonate and Vice Versa. 

(Momiain MunviUv 1923 .) 


Results at 0 ®. 

per lOO fra**. H.O. 


Results at 15 ". 

Cmw. IM fmn. 11,0. 


Solid Phaso. 
(NH 4 ),C 03 
» -fNagCO, 
NatCOi 


Solubility of Mixtures of Ammonium Carbonate» Ammonium Chloriiir 
AND Other Salts in Water at and at 15^. fMimdaln Monvil, im) 


7»Ntt*CUa. 


Solid Phase. 

eOj,. 

VwiNH.lwCOj 

18.0 

(54.a 

(NH.),G 0 ,+Na,GOj 

4.3 

59.2 

10.3 

12.9 

Na.GOj 

15.9 

65.2 

6.9 

0.5 

» 

27.6 

16.3 

7-1 

0.0 

V 

27.6 

i 6,5 


Results at 0 * 


Results at 15 " : 


Cms. per 100 Rinsi. 

HgO. 

CiU)!. 

p<*t' 100 

liRA. {{.,0. 


XHv. Cl, 

VsCOa. 

Nil 

Ml,. 

Cl. 


n.o 

6.5 27.0 

2.5 

9,4 

7 -^ 

27.8 

•0.8 

11.7 

ro.9 2.3.1 

14.1 

i 3.6 

lo.H 

3 o .2 

10,2 

14.6 

1.7 21.1 

4.2 

i 3.3 

6.0 

23.3 

7.7 

9*7 

n.o 21.7 

12.6 

12.7 

14.3 

28.2 

16.6 

9.2 

38.4 '^^.6 

56.6 

18.5 

39-4 

38.5 

57,2 

6.2 

34.8 19.9 

' 19-1 

10.3 

35.4 

31 .2 

46.0 

1.8 

3 i.i 17.5 

3 .,.H 

2.3 

31.7 

21.4 

37.7 

6.H 

24.5 4‘8 


10.9 

38.8 

21,4 

60.8 

2.3 

10.1 19.9 

3.1 

4.1 

12.0 

23.7 

u 

7.0 

6.4 12.6 


10.() 

10.7 

21.7 

i 3.8 

7.1 

4.2 8.3 

( 1.3 

7-9 

2. .3 

4.6 

10.3 

3.5 

1.5 3.0 

I--. 






HuUd At IwtU t«ini|>oratur«8, 

NU»C 1 ‘ NaCl 
1 . + « ■ Na,CO| 

NuGl i Na,CO, 

NH*a t » 

.. t- » ■ (NlU)iGO, 

M t(NIU},(X), 

M ♦ » 

N»,C(), . 


NH4CI 

Nn.GO, 
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ammonium bicarbonate 


AMMONIUM NH4 


Solubility of ammonium Bicarbonate in Aqueous Solutions of 
Ammonium Chloride Saturated with COj. 


(Fedotieff — Z. phys. Ch. 4% 168, *04.) 


Per loQo cc. Solution. Per 1000 Grams H2O. 



I ct , 

G. M. 

G. M. 

Gms. 

Gms. 

G. M. 

G. M. 

Gms. 




NJBUCL 

NH4HCQ8. NH4CI. NH4HCO3. 

NH4CI. 

NH4HCO3. NH4CI. 

NH 4 HC 0 a 

0 






0.0 

'1.22 

0.0 

II9.0 

0 

1.077 

4.41 

0-37 

33s-9 

29.2 

5-42 

0.46 

290.8 

36.0 

IS 

1.064 

0-0 

2.12 

0.0 

167.2 

0.0 

2.36 

0.0 

186.4 

IS 

1.063 

0-5 

I .84 

26.8 

145.2 

0.56 

2.06 

29.9 

162 .9 

IS 

1.062 

1.0 

IS9 

53-S 

125.5 

II3 

I .80 

60.6 

142.2 

IS 

1.062 

1.41 

I .42 

75-4 

1X2.2 

1-59 

I .60 

85.1 

126.9 

IS 

1.065 

1.89 

4.28 

100.8 

lor .1 

2.18 

1.48 

XI6.8 

1x6,8 

IS 

1.069 

i.87 

0.99 

J53-3 

78.2 

3-42 

1 .18 

183.0 

93*3 

IS 

1.076 

3*^4 

0.79 

205.2 

62.5 

5-03 

0.98 

269.3 

77 3 

IS 

1.085 

4.82 

0.65 

257-9 

51.4 

6.21 

0.84 

332.5 

66.4 

IS 

1.085 

4-95 

0.62 

264.8 

48.9 

6.40 

0.81 

343.5 

64.2 

30 

••• 

.,. 




0.0 

3.42 

0.0 

270.0 

30 

• • • 

• • • 

• • • 

• • • 


7-4 

1.15 

397-0 

91.0 


Solubility op Ammonium Bicarbonate in Aqueous Solutions of 
Sodium Bicarbonate Saturated with ('Og. 

(Fedotieff.) 

Per xooo 5 )oIution. Per 1000 Oram.s H3O. 

t«. M~ ^M. Gms. Gim.^"!;. M. G. M. 

X u. bol. NaHCOj. NIUHCOs. NaHCOj. NH4UCO3. NaHCX)^ NIUHCOs. NalKX)^. NH4HCO& 


0 






0 0 

1.51 

0.0 

119.0 

0 

1.072 

0-53 

1.28 

44.6 

loi .4 

0.58 

1-39 

48.2 

109.4 

15 

1.064 

0.0 

2.12 

0.0 

167.2 

0.0 

2,36 

0.0 

186.4 

IS 

1.090 

0.63 

X.92 

S^S 

151-3 

0,71 

2.16 

59.2 

170.6 

30 




... 

,.. 

0.0 

3-42 

0.0 

270.0 

30 

... 

... 

... 

... 

... 

0.83 

2.91 

70.0 

230.0 


Solubblity op Ammonium Bicarbonate in Aqueous Solutions of 
Ammonium Nitrate. 

vFetiotieff ami Koltunoff, 1914.) 


f. 

d of Sat. 

Gms. i>er 100 Gms. HtO. 

t* 

d of Sat. 

(JmH. i>er roo Gms. iW). 

Sol. 

NILNOi. 

NHiHCXV 


.Sol. 

‘NHiNOi. 


0 


0 

XI. 90 

IS 

1.242 

103.4 

8.25 

0 

1.265 

1 x 8 

4-52 

15 

1.269 

I2B.9 

7-79 

IS 

1 .064 

0 

iH .()4 

15 

1.302 

166.9 

7 ■46 

IS 

I. 1 13 

23.26 

12.()i 

30 


0 

26.96 

15 

1.164 

oc 

J^o.33 

30 

. . . 

231.9 

12-57- 
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4 


Solubility of Mixtures of Ammonium Bicarbonate, Sodium 
Bicarbonate, and Ammonium Chloride in Water 
Saturated with COa. 

(Fedotieff.) 


t*. 

wt.of 
z cc.Sol. 

Gram Mols. per 
Gms.HaO. 

XOOO 

Gms. per xooo Gms. HsO. 

Solid 

Phase. 


NaHCOa. NaCl. 

nhIcI. 

t^aHCOs. 

NaCl. 

NH4CI. 

0 

1.114 

0*59 

0.96 

4.92 

49.61 

56.16 

263.4 

a +b 4* C 

o 

1.187 

0.12 

4 83 

2.74 

10.09 

282.6 

146.7 

II 

IS 

1.116 

0-93 

0.51 

6.28 

78.18 

29.84 

336-2 

II 

IS 

1.178 

0.18 

4.44 

3-73 

IS 13 

259-8 

199.6 

II 

IS 

I.I5I 

0.30 

309 

4 S^ 

25.22 

180 .B 

244.1 

a + c 

15 

1.128 

0.51 

1.68 

S* 4 S 

42.87 

98.28 

291.7 

II 

IS 

1.112 

0.99 

0-35 

s^s 

83.22 

20.47 

302.4 

a + b 

IS 

1.108 

1.07 

0.20 

S.21 

89 -98 

11.70 

278.9 

II 

IS 

1. 106 

1.12 

O.II 

4,92 

94.14 

6.44 

263.4 

II 

IS 

I.IOI 

1. 16 

0.14 

4.00 

97 S* 

8.19 

2x4.1 

11 

IS 

1.090 

0*93 

0 - 9 S 

2.03 

78.18 

SSSS 

108.6 

If 


a «" NaHCOj 

li 

b- 

NH.HCO,, 

c - 

NHA 


CO 


Solubility of Ammonium Bicakbonate at in A<»i*eous Solutions of 
(Fodi)U«}0 aud Kdtossof, IWS.) 

Ammonium Sulfate : Sodium Bicarbouato. 


i/a i «r 
sul. 

(uus. por 

i(K) gm 8 . ILO. 


i/j. «r 

pt'f 

UK» gms. 0 , 0 , 



•Nrfy),su, 

COg. 

Build riKiNts 

!*«L 

Hll 

NiillLOj. 

MLIICOg. 

Build PhftHr. 

l.It) 

28.73 

22.95 

NHJICOg 

1 . 1 I 

0.0 

3 i .<>8 

NH4HCO5, 

i.a 3 

37-»9 

21.18 


I.16 

7.12 

29.32 

»»+XaHCO 

I . *A() 

50.71 

17.00 


I.i 5 

7.38 

28.72 

NaHCOj 

i:n 

75.78 

15.57 

a+(NH*),S04 

i.ti 

9.51 

9 --8 

n 


77. 3 i 

10.18 

(NHOsSO, 

t.ii 

10.59 

3 - 9 !) 


1. ‘i 5 

80.74 

0.00 

» 

1 .08 

11. 06 

0.00 

» 


100 gms. simultaneously saturated at i5<> with : 

Ammunium Bicarhonato -f. Ammonium Chloride contain 7.02 gm«i. NHtHCO, | 1^.4 ginn. NIhtU 
“ » “h Sodium Biearbonat© a 12J „ j 6.2 NaHCO, 

riio following results were obtained for water simulianeouily Maturated with 
throe salts at i5®. 



UiMH. imr 

UK) pliK. ILO. 


’xii,. 

A'a. 

IlCOg. 

i'i' Build 

11 .2 

3.4 

5.9 

24.5 NIMIC(),4 NallCO.H NHtCl 

6.6 

l ().5 

1 *2 

29.3 Nft (.14“ >, 4* ^ 

fTopori’Seti* IS22.) 
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AMMONIUM NH4 

Simultaneous Solubility of Ammonium Bicarbonate and Other Salts 

INishizawa. 1920.1 


Gm. mols. 

per 1000 gm. m ols. HaO. 

H COj. Solid Pha.so. 


15.. 96.40 14.90 (NigsSO,4-NH,HCO. 

3 0.. 99 -*^7 ‘i 4 - 6 o » » 

40.. 100.9 34.0 » » 

Gm. mols. per 1000 gm. mols. HaO. 

NaaSOj. (Nn,)sSO;. NaK (uC 

i5. r2.46 67,08 ‘.io.90 

3 o. ii .'27 87,04 9.7.56 

40. ro.o 3 109.1 34 59 

i5 . 6.79 97-99 * 4 - 9 ^> 

3f). 8.68 104.06 94.66 

40. 9-79 35.48 



Gm. 

mols. 




per 1000 gm, 

, mols. 11^ 

0^ 


r. 

Nall COj. 

NIIiIICO 

Solid 

Phasr*. 

i 5 .. 

12.79 

38,92 

NaHCOa 

+NH*HCO» 

3 o.. 

12.38 

37.96 

)) 

» 

40.. 

15.87 

70.83 

» 

r > 


Solid Phase. 

KH,HC03+NaHC0s-fNaaS0,.(NH,)aS0v.4H,O 


» » » 

» » )) 

» +(N 114)28 O4+ » 

» » )) 

» » » 


AMMONIUM Bi CARBONATB 

Results for the system Ammonium Bicarbonate, Ammonium Sulfate and 
Water at 15° are given by Wolfkowitsch, Belokolski and Lebedew, 1931. 

EQUILIBRI 0 M IN THB RECIPROCAL SALT PAIR, AMMONIUM BICARBONATE AND 

Sodium Chloride at 20*^ to 40® and under 1.2 to 2,5 
Atmospheres Pressure of Carbon Dioxide. 

(Ntuaiann and Dondca. i9Pa.) 

The authors mention that few previous studies of the eijuilibrium in 
the ammonia soda process have been made under conditions resembling 
closely those of the actual manufacturing process. This consists in 
saturating natural or artificial sodium chloride brine with ammonia and 
treating this with 30-40 vol. percent 00 ^ under pressure. The authors 
have therefor made determinations at 20° to 40® and under i;2 and 2,5 
atmospheres pressure of CO^ with results which permit the calculation 
of the yield of sodium and ammonium for each varying composition of the 
solution. 

Results for A-iueous Solutions with one or two salts under 1.2 Atmos- 
phere.s Pressure of 00 ^ and at: 

20® 30® 40® 

The .system NH^Cl 4 NaCl 4 H^O 


Qns. per 1000 cc s&u sol. (lis. p«r tOOO cc sat. sol. Ctais. par 1000 cc sat. sol. 


' NH^Cl 

NaCl ' 


A-.«--- 

NaCl N 


^ .-. 

NaCl 

294*21 

0.0 

3 lS *7 

0.0 

317.8 

0.0 

24 1.6 

83. 3 

291.5 

36.2 

307.2 

44 *5 

202.8 

150. s 

236. l 

127.3 

263.3 

115.7 

172.1 

206.0 

199.9 

191.7 

228.2 

177. 1 

52.4 

279.8 

116.5 

243.1 

77.2 

268.7 

37.5 

289.3 

63.6 

274.5 

0.0 

316.0 

0.0 

312.3 

0.0 

314.4 
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CO 


t= 50 ° 

Gas. ptr tow jc 

*«t» *© 1 , 

1 •» 

The 3 ystm HmCI * 

m *, ptr 

NaHCn, 

B$u mil . 

NkcT 

HkhSj^ 



313.3 

0.0 

314*4 

0,0 

310.9 

9.9a 

311*3 

13*6 

143*0 

33.3 

103*2 

47*1 

45*5 

61.7 

34*1 

«O.0 

0.0 

90.8 

0,0 

*011.2 






>«r loop j c Uk »oi. 
nmx)^ 


The systM NH^HODj, ♦ N*MOD, 

fli«» f>.fr 100©^« igi;, 

fsm ;-— 


l>«r 1000 ce 

^ wA*-. 

M6*t) 

31 U«| 

t 7 HA 

«uo 


11,0 


90i8 
6S.0 
S5 • 4 

0.0 


0.0 

So# 4 
171*0 

1B3.3 


Tlie 


104*3 

88,i 

84, a 

60,7 

o.o 


f a 

OiCI 

6ii»0 

300 . *1 
aj8.6 
aii 1,4 


Om. psr 

1000 ec Mt. Ml. 

Os*, ptr 11 



294*2 

288.8 

0.0 

15.7 

55.0 

83.8 

J 17.9 
*83.3 

115.7 

276*1 

167.2 

93*3 

Q.O 

290 * 1 

260,1 
aio*6 
1^1.1 
74*5 



34*2 

AMMOHIOM C*aB0»ATB 



11,0 


Sysiesi NH Cl ♦ m mi 

4 S 


0*0 

8s.o 

Oltll 

107,4 

I 3 S *3 

177*3 

316,0 


KM taKi, I 


fiolul Phase NafTOj, + MIl^Cl 


Soll<l Phase NalllXi^, + NH^H( 


Ptf 1000 fig mt , ml 


30 


30 


31.8 

as.2 

29*4 

49.6 

31.1 

30.4 

27. I 


213.5 
a JO. 4 

230.3 

271.3 

343*4 

341.8 

231*7 


125*7 

112*3 

93*5 

60.8 

110.5 

113*8 

130,4 


20 


30 



67. a 
68.8 
04*1 
137.3 
1 l(no 
iiiB#6 
IS7* I 


109,1 

Itl0,5 
74*14 
95 iS 

85*6 

7t*3 
6 1.7 


«t» 801 , 

Niwp 

. 0.0 

15.6 

35.6 

56.9 

119.6 
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AMMONIUM Ni: 


Results for Aqueous Sc:»lutions Simultaneously Saturated with Three 
Salts, and under 1.2 Atmospheres Pressure of COp 

Solid Phase NallCO^ 4 NH^Cl 4 NaHCO^ Solid Phase NaHCOj,-^ NH^Cl 4 NaCl 


0 

Qms. per 

1000sat. 

> sul. 

fO 

CkAS. per 

lOO^c 

sat. sol. 

t / 

NaHCO^ 

"nh^ci 


c 

^UaHCO^ 


NacT^ 

20 

68.8 

273*9 

17.5 

20 

14.2 

169.0 

206.6 

30 

80.7 

301. s 

15 .8 

30 

19.3 

193.1 

192.3 




40 

37.7 

218.s 

178.7 

Results 

for the 

above Systems 

under 2.5 Atmospheres 

Pressure of CO^ 

20 

63.0 

26a. rt 

18.7 

(NaCl?) 20 

12.6 

32.1 

196.4 

30 

83* 2 

102.8 

7.1 

(NaCl?) ,0 

t 9.3 

5 S .2 

181.2 




40 

2$. 2 

78,1 

164.9 


100 cc sat. solution of unaltered ammonium carbonate in U.S.P. 
FAhyl Alcohol contain 2.12 gms. at 25°. (E'we, 1920.) 

100 gJ’is* carefully purified glycerol dissolve 20 gfns. 
at 15°. (Ossendowski, 1907*) 


AMMONIUM Uranyl CARBONATE 2{mUhC(W0%CX\. 

(KIm'Iiiu'ii.) 

100 granus HaO divHSoIve 5 grains of the salt at 15'’.. 


AMMONIUM OXALATE <J.H^O. 

SOHIBILITY OF AmMOHIUM 0XALAT« IM WATKR . COO 

(HUl and niiUer, 

^ Oh®. 0 ® 

^ 100 ®a‘t. tol. ^ 100 IP®* ®®t. sdl. ** 100 P®* MU'* 


0 

2.314 

30 

S. 7 iH 

70 

15. 10 

10 

3. 11:1 

40 

7.565 

80 

18.30 

20 

11.0169)4.259 

SO 

9.735 

90 

21.84 

25 

(1.0188)4. 9<3 

60 

12.25 

100 

35.73 


The solid phase is (Nli^) pC^O^, Hpf) in all cases. The results in paren¬ 
theses are densi.iies of the sat. solution determined by FlOtimann, 1928* 
In addition to the .ibove very careful determinations,results for the 
solubility of ammonium oxalate in water at temperatures up to 50^ are 
also given by Engel, i8BB; Foote and Andrew, i9o<,; Wandstra, 1912; 

Cal an i, 1916,* Koenig, 1922 ^wid Guigues, 1927. 
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coo 


NH4 AMMONIUM 

AMMONIUM OXALATE 


Solubility in Aqokous Solutions ok Oxalic Acid 
(VVoudstrA, xyu.) * 

Results at 30**. (Interpdatetl 
from Original.) 

Gms. per loo Cms. Sat. St)f. 

‘ Holkl Phajie. 


Hesults at 45®. 


(CCX)NH4)2. 

0.14 
0,28 
0.30 
0-39 
0.47 
O. C2 
0.68 

1 

2 

3 

4 

5 

5-98 

7 

8.19 

7 

6 

S-S3 


(CCXIH),. 

12.36 

12.78 

12 

10 

8 

7 

6 

5 

396 

3.61 

3- 60 
3.81 

4 - 2t 

3-63 
3 ■ 3 ft 
2.32 
r.02 
0.22 


A 

A+T 

T 


imu S.t» Sn}. 

cri’K 


ii 

u 


T+A. O. 

A. 0. 

A. O.+N, (X 
N. 0. 


0.22 

o.3t 

O.S 3 

0.56 

0.61 

OS 4 

0.79 

I 23 

7.16 

3-54 

5 *^>5 

6,72 

8.74 

9.04 

12.38 

8.}i 

9-59 


21.22 
2t .31 
20.54 

21.23 
30'.55 
20.9 2 
t (} . 44 
12.88 

7 08 
5 83 
Sft 7 
S '95 
<> 5.< 
(>. 27 
6.14 

5 

3 04 
*•45 


Phase. 

A 

(1 

a+t 

T 

it 

it 

it 

tt 

tt 

tt 

it 

tt 

T-f a. 0. 
A. 0. 

tt 

A. O.+N. 0. 
N.O. 

it 


A. - Oxalic Acid (C 00 H)j.H, 0 . 

A. O. » Acid Ammonium Oxalate (rCK)),JINH..H,() 

Aa r.- Ammonium Oxalati! ((OONH.K.H.O 

by E^UmiT '’y "905). and at o', 


Solubility in Watkr ok Mixtures ok Ammonium ().xalatk and: 

Other Oxalates at 25®. 

(Foote and Andrew, 

^00 (irrm, Hat. Solutbn. 


2.79 (COONH,),HsO ■+■25.96 (aK)K),H,tr 
4 -° " + 5 ^ 7 S (OxiLii, 

I • '*5 " +0.59 ( ax»,Mg IHAJ 

° • " +1.45 Zn.iHrf) 

“ +0.28 (COOljCdaHA) 


t*. 

*5 

SO 

18 

50 

*9 

SO 


Other Ammonium Salts. 

(Ctdani, 

(#mi. tmr too Gmi, Sat. Stdution. 


0.14 (aK>NH,|i + 26 

0.67 " +.J2 

0.11 +42 

o-OS +45 

0.085 " +62 

0 ' 3 S " +72 


Both salts in excess in every case. No ilouble salts formed. 


35 ‘-'H.a 

55 “ 

43 (NHu^Oj 
,92 •• 

26 NHi.VO, 
II 
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AMMONIUM NH^ 

Solubility of Ammonium Oxalate in Aqueous Solutions of Sodium Oxalate 

AND Vice Versa. 

(Rivctt ami O’Connor. 1019.) 


Results at 25 '*. 


Gms. per lOO gms 
sat. sol. 


d 

of sat. soL 

NajCjoT 

(NU,).C,0. 

r Solid Fliuse. 

1.028 

0.89 

4.88 


i;o35 

1.82 

4.81 

P 

1.043 

2.85 

4.75 

» 

i.o47 

3.41 

4 74 

x> -f. Na* C| 0 

1 .043 

3.46 

3.77 

Naj Cj O4 

i.o39 

3.5i 

a. 89 

» 

i.o37 

3.5i 

2.48 

p 

I .o33 

3.65 

I 49 

p 

I .o3o 

3.63 

0.74 

)> 

1.027 

3.73 

0.00 

p 


Results at ? 50 ^ 


Gms. per 100 gms. 
sat. sot. 


of sul. sol. 

Na-i Cj O 4 . 

(Nil,)fi 0 , 04 . 

Solid Phase. 

1.042 

1.2.5 

9.46 

(NHdiCaO^.lLO 

I .o 5 l 

2.45 

9.32 

» 

1.059 

3.57 

9.21 

» 

1.063 

4 .o5 

9-^9 

» -l-NaaGaO, 

I .o 56 

4 .i 3 

7.86 

Na8Cs,04 

1.049 

4 29 

6.12 

P 

1.044 

4.28 

4.64 

)> 

I .o 36 

4.37 

3. x4 

» 

I .o 3 i 

4.46 

1.59 

P 

i .02.3 

4.54 

0.00 

P 


Solubility of Ammonium Oxalate and of Ammonium Thorium Oxalate 

IN Water at 25®. 

(James, Whittemorc and Holden, 1914.) 


The mi.xtures were constantly agitated for periods varying from many weeks 
to several months. 


Gms. per too Gm.s. H3O. 
(NHOjC^O,. 'mCMv 

Solid PhaH2, 

Gms. f>cr t<^ Gms. HaO. 
(NX-J,),C,0,. UhlCA),'. 

Solid rhafec. 

S -25 

0 

(NH 4 ) 2 CA 

29.47 

39.10 

2.1.7+2,1.2 

6.04 

I-S 4 

it 

23.04 

29.87 

2.1.2 

7.78 

4 -Si 

a 

16.84 

21.18 

it 

10.37 

8.87 

it 

13.27 

15.96 

it 

15-46 

16.89 

i( 

B.I 3 

9-13 

ti 

21.47 

26.37 

it 

5-36 

5-63 

it 

28.18 

36-54 

“+2.1.7 

1.70 

1.42 

if 


2.1.7 = 2Th(C204)2.(NH4)2Q04.7Ht0; 2.1,2 » 2 Th(C 204 )i.(NH 4 ) 3 Ca 04 . 2 H 20 . 
100 gms. 95% formic acid dissolve 6.2 gms. (NH 4 )aCt 04 at 2i®. (Anchan, 19 *l) 
100 cc. anhydrous hydrazine dissolve 44 gms. (NH 4 ) 2 Ca 04 at room temp, 
with evolution of ammonia. (Webh and Broderaon, * 9 i 5 «) 

Equilibrium in thb Systbh Ammonium Oxalatx, Zirconium Oxalatb and Watbr 

(Boulangitr* ipSe.) 


Results at 

19 * 

Results 

at 39® 


Qm, per 100 g|fl. 

aac. «ol. 

(hae. per 100 

sac. sol. 

Solid Phase 





at each 

4-33 

0.0 

6-95 

0.0 


4.72 

0.52 

6.90 

1.26 


5.25 

0.82 

6.84 

1.35 

tl 

5.39 

0.96 

6.60 

1.40 

(?) 

S -70 

1-30 

6.20 

1*70 

(?) 

6.05 

X.74 

6.15 

1*97 

l,C, 0 ,.i!rC, 0 ,.H C ,0 . 

5.53 

1-34 

5-46 

1.80 

It ^ 

5.10 

1-25 

4.91 

1.76 

It 

4.43 

1.21 

4*61 

i.6o 

n 

3.05 

0.8 

3 - 9 S 

1 . 4 S 

n 


unfilterable gels 




AMMONIUM 


SOL 0 iILIT¥ OF AmMOMIOM OiALATI XN AQIISOUS SOLIfTIOHS OF AciTONI 

(Hartley, 


Mol, (CHjy)gCO per 


Mol. per 


1.0 ®ol* HjpO 1.0 »03l* »ol. 


fOI^)^no ptr Hou hhco 
l.O ««1. 4 H^o 1.0 mumti 801. 


0.0000 

0.0136 

0,0273 


0.00604 

0 . 004 B 8 

0,00395 


AMMOKIUM Ferric and Ferrous OXALATES 


0.0344 

0.0544 

0.0668 


0 . 003 S 2 

0,00261 

0,00219 


SoLOBrLITY OF EaCM SEFAtATltT IH HiTHXL ALCOiOt. 
(MenawcK. WA.) 


mil per tOO 1 


Ammonium Ferrous Oxalate (NH^ 


Ferric 




15 

66 C6.pt.) 

15 

66lb.pl.) 


AMMONIUM CHLORIDE NiiiCI, 

The Ice Cuhvi: iok the Hymtim Ammo.mtm (‘ju oiitDi-W atek 

f HcMli’biisb. I’UH ) 

The temperatures were nieasured with a thrrmoelrimmt niul the concentratmi^B 
determined by conductivity. 

(iniN, NHttU Ml J I i» 

r of lowering pi-r r «f l«w.*ruiK Ih » ‘ tuf U.^n-tStm uins MI, Cl 

off.ni. w,,,,,. 11,0. „tf.pt »««.;, ii.i» ' „f; im,e'„o 

o-o. o.o — H.Jio. I — 17 ,C,.,... 0 ' 


pi-r 

lUUKttiK. IhO. 


0 . 0 . .... 0.0 

““" 5.73 . 9. 7.8 

—7 .63 . 12,77 

— 7 . Bo. ri.Sfi 

Similar detc^rminations for 


11,Ho. 


t , . 4ins. MI, Cl 

nf l»»W,-thtK T„.|. ' 

^ n,o. 

. 

'■I'"*. M.40 

''■I". * 4.13 


bimilar determmations for ctmeentrationH of Ml^Cl up ui 0.6 normal are dven 
by Klein and Svanbarp:, 1970. ^ 

SOUTHILITY OF AmHOMICIH C^HI.OtlOfl tH 


Mulder; below 0®, Meerburg , 1903* recon 1 determinations at 

several temperatures in satisfactory a^ireemeni with the results of 
heerburj^ are given by Ben rath, 1927 J Oera.ssim>w, 1930; Aronowa and 
Lunskaja, 1931*1 


t«. 

Gmfi NII,^ 

jrr im cans 

t^ ‘ 

flH'i. \ 1 f*t '1 

l« r }m’i (» 


Solution, 

VVrfirr 


>i 4 ou..u 

iVaU-r’ 

^15 

19.7 

24.5 

40 

3 J -4 

45-8 

-10 9 

20.3 

2 S -5 

SO 

33 S 

50 4 

-S -7 

21 -7 

27.7 

(k> 

35 

55'2 

0 

22 7 

29.4 

70 

IV b 

C)0 2 

+ S 

23 » 

3 ^ 

Bo 

W (> 

65.6 

10 

24-9 

33 3 

90 

41 6 

7 ^^ 3 

IS 

26.0 

35 

100 

■U 6 

77 3 

20 

27,1 

37^2 

I to 

45 

83. B 

25 

28.2 

39'3 

115 (j 

40 (> 

87-3 

30 

29*3 

41 ^4 





Density of Kitumted mluiion at (f t.oKH, ai is'' ' fan?, at n/ L075. 
Eutectic. Ice + NILCl ^ ^ i6-uul 19.^ urn.. 

KfiH. 41 25''^ and 49.6 

gms. at • I Hill * 4«4 yUirni... t‘»i i) 

onimmtmium rhloricfr in wairr at o" iiiifitn' prewres 
up to 500 atmospheres are given by Srackflb’rg, iHcio. 
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AMMONIUM N 


SOLOBILITI OF AMMOKIlfM CHLORXDB IN VaTBR AT TkMPBRATHRKS 

ABOVE 100 ° Determined by the Synthetic Method. 

(Btnrath, Ojadebo, Schlffers and wundtrllch, igm.) 



0 ms . NH^Cl per 

100 <8^01* 


Oms . NH^CI par 

100 aac. ,Ml. 


Obs, NH^Cl ptr 
100 »«0. aAt. sol. 

100 

44.0 

i8o 

57.3 

275 

71.5 

120 

48.0 

200 

60.5 

300 

75 . ■? 

140 

50.7 

22$ 

64,5 

350 

82.2 

i6o 

54.0 

250 

68.0 

400 

89.0 


Solubility of Ammonium Chloride in AQi/Eoim IlYr>Roci!L()Ric: Acid. 
Results at O®. (Engel, i8«H.) 


Sp. Gr. of Sat. 

Gms. i)er loo cc. 

Hilt. .sol. 

Sol. 

HCl. 

NIM’l. 

1.076 

0 

24,61 

1.069 

I.OS 

23.16 

1.070 

1.99 

21.78 

1.073 

3*93 

19.36 

1.078 

7-74 

14-54 

1.106 

19.18 

S- 7 S 

1,114 

22.07 

4 67 


Results at 25®. 

(Arnwtrongiind Kyrr, I'no-ii.) 

(ims. HC 3 wr 


ikm. NH,t'l i>cr 

100 (itm. Hfft). 

Sat. Sol. 

liXi (itm. Silt Sot, 

0 

I .080 

28.3 

0.91 

1 .070 

27.4 

1.81 

I .o8i 

26,4 

3 (>5 

1.083 

24.6 

18.25 

1 

11.3 


€1 


EgniLiBRirM in thb System Ammon nm (^HtosiDi 
Ammonium Dichromati an® Water. 


_0 

Obs* p«r 100 

ms. aau 1 

lol. Solid 

0 

Ona, p«r 100 

. mt. »iii, itoiia 

t 

^IRiV^rJo, 


P 4 aa« 

t 




0 

0.0 

22*9 

NH <;i 

50 

0.0 

31.5 

Nfl Cl 

"i 

0.948 

24.42 

'•i (NHj,Cr,n, 

H 

5.771 

31*22 

tmij, 


3.53 

15.5:2 

(NH,l,CrX 

H 

25.13 

11.96 



^ 5*37 

0.0 

11 ' 

tl 

32.06 

6 # 46 


19.8 

1.940 

26.69 

Nil Cl 

It 

42.03 

0.0 

If 


1.964 

26.60 

(NH.i.Cr.n. 

75 

0.0 

3H.64 

mi Cl 


7.489 

17.31 

(NH^t,CrJo' 

It 

1.0 19 

37.43 

1.^ 


8.6B7 

15.10 

" 

It 

2.984 

36.84 

H 


14.362 

B.414 

tt 

n 

11.406 

33.17 

” ♦ CK H C 


19.54 

4.219 

n 


17.31 

:! 5.77 


II 

26.2-3 

0.0 

t1 

II 

31.45 

16.68 

^,4 f ? ' 





tt 

39.84 

9.41 

11 





tl 

47.36 

3.59 

ir 





H 

52. 13 

0 . 0 

n 




io8o 


H, AMMONIUM 

4 

AHMONIDM CHLORIDE 

SOLDBILITY OF AmMONIOM CHLORIDI XN AQUROOS SOLUTIONS 
OP Potassium DiChromati and op Potassium Prrmancunatb at 25®. 
(H«rs and HlaDanOial. i^m*) 


Results for Potassium Di Chromate 

Gto. Mola.^pfr liter 



0.0 

5.62 

0*24 

s.ss 

0 . 4 S 

5*56 

0.59 

5*55 

0.91 

5 .32 


Results for Potassium Permanganate. 


a». Molf.^ptr 

rmo^ 

liter 

0.0 

5*^2 

0.04 

S»6a 

0.13 

S.66 

0.39 

5®6i 

40.7^ 

5-5S 


Solubility of Ammonium Chloride in Aqukuv’h Ammonium Bicarbonate So¬ 
lutions Saturated with COs. (Fedotkff -z. Pbys. Ch. 49, teg, 19©^) 

Per 1000 cc. Solutitm. Per iooo Gms H »0 

. .. \Vt ___A ..... . .... . _ 



t*. 

Wt of 

1 cc Sol. 

' G.M. 

G M. CIm». 

Gms. 

" G. M. 

a. M. 


Gms, 

. NH4CI. 

298.0 


0 

1.069 

NH 4 HC 0 a. NH4CL NILUCC)8. NIUCL 
0.0 4.60 0.0 246.T 

NJWUrtH. NIliCl. 

00 3 S 7 

NIWICI 

00 

1 

0 

1.077 

0-37 

4.41 29.2 

235-9 

0 4O 

s 42 

39*0 

290.8 


15 

1.077 

0.0 

5.29 0.0 

283.1 

0 0 

6 64 

0 0 

3 SS 0 


15 

1.085 

0.62 

4.95 48.9 

264. S 

0 Hi 

6 40 

64 2 

343 S 


30 

... 

... 

. 


0 0 

7 78 

0 0 

416.4 


30 

... 

... 


... 

I.IS 

7 40 

91 0 

397 0 


EQDILIBmOM IK TH* SlSTIM AHMOKIUH CUtOKIDt, AMHOKIBK 

Nitkatb anb Watxr. 

(Prutwm, smtnttr and Hamm, loss.) 

Results *t o.u® Results at as® Results at so® sona 

at 


One. per 100 

1^8. eat. aol, dee. per lOO 

Hm. eat. eel 

« (Me. per 100 1^. mu 

ml, Kech 




NH^^l 


NN^Cl 

Tenpertture 

54.26 

0 

67.73 

0*0 

77.39 

0.0 

NH^NO, 

50.53 

3®39 

64.73 

3.82 

74.07 

3.90 

47.90 

6.35 

62. 24 

5.58 

73.09 

7.08 

H 

54.59 

10..39 

60.37 

9.36 

70.77 

9.24 

NH^Cl 

39.44 

11.75 

53.49 

11,08 

56 . 54 

12.98 

NH Cl 

32.71 

13*51 

44.50 

13.60 

53.03 

14.27 

H 

24.39 

15*81 

29 .'57 

18.20 

29.54 

32.24 

H 

15.52 

8.01 

18.39 

19.05 

21.81 

18.99 

26.20 

.. 

20.58 

9. 14 

25.21 

1 1 . 22 

29. 36 


0.0 

23.09 

0.0 

28.33 

0.0 

33*50 

It 

100 gros. 

H^O dissolve 

97.2 gms. NH^Cl * 

1000 gfttS. 

NH^NO, at 
i Vurmser. 

100®. 

19 23 . ) 



AUMONIUU CHLORIDE 
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AMMONIUM NH 4 


Equilibrium in the System Ammonium Chloribb Ammonium 
Nitrate and Water- 
1028 .) 


The results are given in terms of the Jitnecke method of expressing 
such results,and the author found that the solid phases in contact with 
solutions containing the two salts,were composed of the salts and mixed 
crystals varying in content of NH^Cl from 2 to 4 Mols, per 100 Mols. 


Mol. f NH^Cl Mols. HgO to 

in dlasolved dissolve lOO 

salt mixture mols. salt mixture 


Solid 

Phase 


Hol. % NH^Cl 
t° In dissolved 
salt mixture 


MoMols. H „0 to 
dissolve 100 
mole, salt mixture 


100 

1000 

NH.Cl 

40 

20 

280 

NH Cl 

80 

790 

II ^ 

ri 

19 

140 

"Jnh. 

60 

620 

It 


0 

ISO 

NH^NO^ 

40 

4 S 0 

II 

60 

100 

540 

mci^ 

22 

310 

•’t-NH^NO, 

II 

80 

430 

11^ 

20 

300 

NH.NO3 

M 

60 

330 

I. 

0 

340 

11' 

II 

40 

330 

n 

100 

800 

m^ci 

II 

30 

100 

II 

80 

610 


M 

18 

95 

”*^NH 1 

60 

500 


II 

0 

105 

NH NO^ 

40 

350 

••-►Nn.NO- 

80 

100 

450 

m:cv 

33 

300 

II 

17.5 

60 

4 nhj 

20 

190 

NH NO^ 

H 

0.0 

70 

NH NO, 

0 

310 


100 

100 

390 

Hirer 

100 

80 

^SO 

530 

NH Cl 

« 

H 

17 

0 

35 

SO 

^•Jnh j 

NH NO, 

60 

410 

H 

184 

100 

300 

NH^Cr 

40 

380 


169 

0 

0 

NH^^NO 


Solubility in Aqueous Ammonia Solutions at 

(Engd Bull. HOC. cWm. [3] ft, ij , i8d».) 


Sp. Gr. of 
Solutions. 

MUligrom 
jxT 10 re 

Molrculet 

Solution. 

Gramti per »oo 
Solution. 


■ Nila. 


NILOII. 

NH^Ci. 

1 .067 

S -37 

45-8 

0.92 

24 

.52 

1.054 

la.oa 

4 S-S 

^■OS 

24 

*35 

1.031 

38.0 

445 

6.48 

23 

..82 

1.02$ 

47.0 

44.0 

8.02 

23 

•S^ 

I .017 

54 S 

43.63 

9-30 

^3 

35 

0*993 

80.0 

43 *3 

13.66 

^3 

09 

0.992 

90.0 

44,0 

I'S '36 



0.983 

95 S 

4437 

16.29 


'75 

0 953 

130 0 

49 75 

22.18 

26, 


0 931 

169.75 

60 0 

28,97 

3 «- 

.14 


Solubility of NH4C:1 in A<^tiEous Ammonia Solutions at 17.5®, 

(hircimhtilm, ^ 


Normality Kt|uiv. t«*f Litrr. 

<»m*^ irr lonn rr 

Solution, 

NH, 

NJM’l. 


is H.t i ' 

0 

5-435 

0 

290.8 

0-15 

5.420 

2-SS 

ago 

4.76 

5.082 

Si 

271.9 





1082 


AMMONIUM 

4 

Solubilities of Mixtures of Ammonium Chloride and Other Salts 

IN Water. 


(Rildorff, Karsten, Mulder.) 

Both salts present in solid phase. 


t°. 

Grams per xoo Grams H2O. 

t®. 

r,rains [ht ioo Grams H2O. 

19 5 

29.2 

NICCI+174.0 NH^NOs R 

b i)t 

67.7 N1I<C1-I-2i. 9 KCl "m 

21.5 

26.8 

» + 46.5 (NHJ.SO.R 

14.8 

3«.8 

“ + 34 - 2 KNOaK 

20.0 

33-8 

» + ii.6BaCls R 

18 5 

39.8 

“ +38 6 KNOaK 

18 5 

39 2 

“ + ly.oBaCNOj), K 

14.0 

36.8 

“ + 14 .iKsSO, R 

15 0 

28.9 

“ + 16.9 KCl R 

18.7 

37-9 

“ +i 3 . 3 K,SO,K 

22 0 

30.4 

“ + 19.1 KCl R 

18.7 

22.9 

“ ■t 23 . 9 NaCI R 


Equilibrium iw the System Ammonium Chloribe, Mono Basic 
Ammonium Phosphate and Water at 

(Aalcenafiy and Haaalar, 


d. of 

Mol. % NH^Cl 

Mols. HjpO to 

Solid 

a. of Mol. t KH^Cl 

Mo Is. 

^ Solid 

aac. 

in dlaaolvad 

dlaaolva loo 

Phaat 

aat. in 

dlaaolvad 

dissolve 

100 

aol. 

Salta Hola. aalt nlxtura 

aola 

Salts 

mols. Salt mixture 

1.0655 

100.0 

1000 

NH^a 

1.0887 

62.9 

2060 

Nil H.PO, 

1.0831 

98.3 

990 


1.0955 

44.6 

2270 

' n' 

1.0846 

92.2 

955 

"•^NIUTO 

1.0990 

30 . 3 

2450 

H 

1.0872 

78.6 

1490 


1 . 104 B 

0.0 

2815 

n 


Equilibrium in the System 






aNH^Cl 

+ Na^HK)^ 

±15 (NH, 

)^HPO^ 4. 

aNaCl 




r % <» c ^ 

(Lauffanburger and BrodaKyf I0S6.) 


Results for Solutions Saturated with two salts. 


Cte. Mola. par 1000 »ss. HjgO 


f —Rfl^ 


Naci < 


>4 

Phase 



2.73 


4.89 

— 


— NH Cl 4. NaCl 



6.22 


— 

3.47 


— " 4 . (NH ) JiPO^ 

0.08 Na^Hm.ianot 



—* 


— 

3 . 14 



i^nro, 




0.48 


0.25 " 


— 


5-95 



1.00 " -f 

NaCl 


3.85 


4.41 

— 


- NH (:i 4 NaCl 



6.65 


— 

t.S 3 


— (NH iJfPf) 

0.14 NaHPO^.tJot 



— 


— 

5 .J 4 


(NH^I 

I^IIPO, 

— 



0.33 


l.OO ” 

'* 


— 


$•70 



0.50 ” ?^aCl 



Results for Solutions 

Saturated with three salts. 



Oa, 

. Ions pejr 1000 gas. 



Solid 



' Na'^ 


PO^H 

Cl-' 


Phase 



4.90 

2.80 

0.08 

7.55 

NH,Cl 

. NaCI ♦ Na(NlljHP 0 ^. 4 H -0 
(Ntl.).HPO .♦ " 


0.30 

10.1 

2.65 

5.1 



4.34 

4.67 

0.23 

8.55 

-f 




6.51 

0.40 

0.46 

5.99 

NaCl 

4 Na.HPO^.i 3 lI.O 4 

4 4 »• 



0.45 

9*04 

1.64 

6.21 

NH^Cl 




25 
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OLUBE^rnr of Ammonium Chloride in Aqueous Solutions of Ammonium 
Sulfate at 30**. 

(Wibaut, liiotj: SchrcinonuikerH. 1910.) 


IS. per 100 Gms. Sat. Sol. 


(Jms per 100 (Urns. S 

iiLlil: . . . 

H 4 ) 2 S 04 . 

NH<a. 

OUlHl A UitnL.* 

UNILhStS. 

NH,t 

• 1 . 


0 

29 5 

NH4C1 

25 

18. 

3 

NH4Cl+(NU4).iSO, 

s 

28.5 

(( 

30 

13 ‘ 

2 

(NHi),S ()4 

10 

25-7 

it 

35 

8 . 

5 

it 

IS 

20 

23.2 

20.2 

a 

<e 

40 

42 

2. 

0 

8 

<< 

i£ 


The heterogeneous equilibria in th(^ quarternary system Ammonium t*hl<*ri«|e I 
nmonium Sulfate 4” Sodium Chloride + S<nlium Sulfate | W ater 
P, 6o<> and 80® are given by Rivett, 19*^/^. 

Equilibrium in Watbr or thb Rbcirrocal Salt Pairs 
2 NH^C 1 t fl^SO^ ±z:^(NHj^S 0 ^ 4 HCl at 25®. 

(BLuabdrg and MafioVttty, 19 ?^.} 


tis. ptrcent cowi^aicloi^of dUso lvd eo«pan««Mi Molt. p«r loo «oU. imliti 



<'* 4>?^4 

'‘J ■,*>4 


of UUiOlViid caaipon««u Ph«Jk« 

— 

100 



964 

(NllJySO, 

16.92 

83.08 

— 

— 

945 


31.24 

68.76 

— 

— 

931 


+3.57 

$ 6.43 

— 

— 

915 

" ♦ Nil Cl 

52.82 

37 -18 

— 

— 

ni 5 


I0.34 

19.66 

— 


1295 

M 

)0.0 




15 16 


1^6.47 

— 


23.53 

1490 

H 

22.15 

— 

— 

77.85 

1166 

« 

8.29 

— 

— 

91.71 

801 

II 

6.39 

— 

— 

93.61 

565 

“4 iHcn 

— 

— 

— 

100.0 

S 7 B 

(HCU 

— 

— 

99.30 

0.70 

0 

^ in 

— 

31.60 

68.40 

— 

0 

in i\LmJ 

— 

48.48 

S 1 *S 2 

—* 

184 

4(Mfi 

— 

69.90 

30.10 

—. 

459 

(NhJ) ' 


Cl 


The authors also give results for solutions simult^metnmly fLiturafed 
Lth ammonium chloride and the neutral «ifld acid «immoaium sulfatea as 
*11 as all other mixtures required to complete the diaff.w for the 3 ***^ 

jotherm. 


Solubility of Ammonium (biLoiyoi in AqtfFous Soi4riToN?i or 
Sodium Ciiloiudf, and Vick Vlhsa, 

{ MoiiiIi»i« Mtaivitl, I 

Gm«. per lOO imH. n,0. linu iwi U o 


t«. 


"'■‘‘lorcr* 

Solid 

0. 

0,0 

•MC 7 

nih Cl 

0. 

8.G 

*4.5 


0. 

2,6.1 

15.7 


0. 

i'j.fi 

0 4 0 


0.(). .. 

2 . 3.86 

70.0 

NfRCl 

8 .'a 5 .. 

2,4 .<)■) 

9.7.3 

»» 


t*. NsCt TITei. s»tii4 

I> , o.<i *l'», 1 1C, t d 

t . I ». 7 a 

I . * j . 7 '•«» . 'i «i » *^9*1 

I . 'J17 lICq ISII Cl 

I 5 .q. . . . 7H.9 ifi ,(i » 

'» C t ■ • > • *0-1 I f» . i» • 
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A 


Simultaneous Solubility in Water of Ammonium Chloride and 
Sodium Chloride. 


V. 

Gm'J. per 100 gtns. lIsO. 

Solid PhnHC. 

Auihorlly. 

0 . . . 

<0 

00 

14.55 

NaCl 

NHiCl 

(Sborgi auti Franco, 1021.) 

10.... 

.. 26.33 

18. o 3 

» 

» 

» » 

i 5 .... 

, . . 27.2 

20 ,3 

» 

» 

(Toporewcu, 1922.) 

2.5.... 

. . 2),04 


» 

)> 

(Sh rpfi and Franco, 1922.) 

100.... 

■ • i9-‘< 

61.') 

» 

» 

(Md*' W’^urmHor, 1022.) 


Simultaneous Solubility or Ammonium Chloridb and 
Sodium Chloridb in Water. 

(OtraBSlBOW, 


.0 

Ohs. par 100 

s&i. aol. 

Solid 


c 

' Ni^r 

NH^Cl > 

Phaae 


0 

19.78 

10.26 

NH Cl ♦ 

NaCl 

20 

17.52 

14.78 



50 

14.26 

22.5 

H 


75 

13.57 

28.39 

n 



Data for tho simultaneous solubility in water at 100^^ of Auunonium chloride, 
1 Ammonium nitrate, Sodium chloride and Sodium nitrate are ij^iven by Wurmser, 
1922. 

100 gms. of ^»’//caro/of dso a® dissolve 12. 58 NH 4 CI at 20^ (Holm. 1922.) 

» » » ^ 'i.'>64'> » 10.17 » » )» » » 

100 cc of a sat. sol. of ammonium chloride in pure ethyl tirethan contain 
0 .l 3 l gm. NH4CI at 60'*. (Htuckgold, 1917 .) 


Solubility of Ammonium Chloride in Aqueous Solutions or 
Sodium Chloride Saturated with COa. 

‘ (FedtairH.) 


Per looo cc. Sfiluthm. 


Per tooo Gmi. H2O. 


t®. 

Wt. of 

G. M. 

G. M. 

Gins. 

."S 

UniN. 

G. M. 

t;. M. 

Gma. 

Gms. 


I cc. Sol. 

NaCl. 

NH4CI. 

Nat 1 . 

Niutn. 

NaCl. 

NH4C1. 

NaCl. 

NH4CI. 

0 

I .069 

0-0 

4.60 

0.0 

246.1 

0 .0 

5 57 

0.0 

298.0 

0 

1.185 

4.04 

2.26 

236-5 

121 .0 

4.89 

2-73 

286.4 

146.1 

IS 

1.077 

0.0 

S '29 

0.0 

283.1 

00 

6.64 

0.0 

3 SS ‘0 

15 

I .097 

o.8t 

4.71 

47-5 

252 . I 

1 .02 

5-91 

59.8 

316.4 

15 

I . 120 

1.68 

4-13 

98,0 

221.7 

2.09 

5.18 

122 .4 

277.0 

IS 

I'IS 3 

2.87 

3-38 

168.0 

180.7 

3*57 

4.20 

208.9 

224.7 

IS 

1.17s 

3-65 

2 .98 

213-S 

IS 9-4 

4*55 

372 

266.8 

198.8 

30 






0-0 

7.78 

0.0 

416.4 

30 

1.166 

3 30 

3.70 

193.0 

198.0 

4.26 

4-77 

249-0 

25s *4 

4 S 





... 

0.0 

9-03 

0.0 

483*7 

4 S 






4.0 

6.02 

233*9 

322.1 
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IE System Ammonium Chloride + Nickel Chloride + Water at 70 ^, 
(Cbndmaofii, 192 ^.) 


of 

Gms. per 100 gnis. 
sat. soi: 

Per cent 
NH4GI 

In mixed 
crystals 

sol. 

NH.Cl. 

NlCla. 

(extrapolated). 

162 

30.92 

8.59 

98.3 

234 

26.09 

15.83 

94.6 


22.91 

2. 1 .2.9 

<» 3 .y 

355 

20.47 

26,28 

84-6 

00 

19.01 

28.96 

7.5. I 

^or 

18.37 

3o, o 3 

68.8 

4 n 

17-54 

30.69 

62.5 

|09 

17..57 

30.70 

57.2 

4 s I 

16.93 

3 i. 3 i 

52 . 5 

446 

i 5 .o 5 

33.54 

45.1 



Gras, per 

too gras. 

Per cent 

Nfi,c:i 


sat. 

sol. 

in mixed 

<f of 

--— 

1 —— 

crystals 

sal. sol. 

NH^Cl. 

NI Cl,. 

(extripolaled) 

i.46<) 

i3.56 

33.-22 

39,3 

i.49‘>- 

11.75 

36.99 

34.8 

1.510 

10.09 

38.88 

3 i .4 

i .5.3o 

8.43 

40.43 

2 . 8 , I 

1.552 

6.96 

42.0.6 

25.9 

». 

5.35 

43.87 

21.8 

1.591 

4.62 

44.7** 

0.9 

1,587 

^.79 

4 1-99 

0.4 

1.589 

1.24 

i 6 . 6 o 

0,1 

1 .592 

u.o 

4.6. K 

(» 0 


LUBILITY OF MIXTURES OF AMMONIUM AND NiCKEL CHLORIDES IN WATER 

AT 35®. 

(Foote, itjia.) 


ms. per 100 

Gms. Sat. Sol. 

NH,C 1 . 

NiCI,. ’ 

26.07 

3.10] 

22.27 

8.04 

20.68 

10.32 

17-43 

15.01 

11.22 

26.93 

10.21 

30-56 

9.16 

3S-70J 


Solid Phase. 


Mixecl crystals of 
NHXl and 
Ni(n,.aH^ 


Gms. per roo (}tm. Hat. Sol. 


NH 4 CI. 

nk:i,. 

7 

9« 

37 

.41 

8 

07 

37 

•73 

8 

23 

37 

■45 

8 

•17 

37 

.64 


Skdkl Pha«. 

M5xc<i crynia^aad 


7-5« 3710 
3.06 37.98 
o 37 53 




Cl 


.MMONIUM Tin CHLORIDES 

;ono = NH4SnCl3.HsO; Di (NHOiSnCU.HsO; Tririi® (NILhSiiCls Jl*i) 

Solubility of Stannous Monoammonium Chloride in Water. 

(Himbach and Flecks ttlS.) 

Gms. Nil HnCig Giw* Ml Hnt l» 

t*. per 100 fins. mI. sol. EoUcl Rbasa. t*. per itWfm*. sal, Rtis***, 

57.0 Nir,. -f sn<a, 30.tj.... 71 

>.9*- 63.1 61.7_ Ho.o »» 

Ht,H kH 

Solubility of Stannous Diammonium Chloride in Water, 

Gms. (Nil jgSnCli Gms. |MI, <,HH(a, 

t% per 100fmn. sal. sol. Solid Fhaw. t*. per sat %ol, inlld Fliaae 

1.6..., a8.7 (Nn 4 )»S«Cl 4 JIsO 57.0.... 61.H i Nil^lsSiiCU J-ltO 

5.5 - 35.4 R 79.0.... 7S.0 » 
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H 


4 


SotuBiUTY OF Stannous Tf-trammonium Chuorjoe in Water. 

(Jms. pm- imi gms. «al. 


O.S* 

IQ I’* 

4 i. 7 * 

58 . 1 * 

70 a I* 

81.3. 

■* At the*^ 
double salt, 
chloride. 


t: 

i. 

Sti. 

sir*. 

16. 

. 3 i 

I 

. if* 

/■ 

• 9 > 

ig. 


2. 

, 06 

9 

. lil 

21 . 

95 

ii 

. th. 

9 


2 i\, 

,73 

1 1 

.33 

10 


3 o. 

.0.5 

1 5 

,15 

10 

,70 

3 i 

98 -+- 

^9 

.f)0 1 

- 10 

. 3 o 


Solid Phase. 

(Nn 4 )iSnci,.n,o 


■ Sn.ci 

)> 

)» 

» 


= (■.1.9 Kms. (NH.);SnCl. 


SoLOBiLiTT or Ahmokiom Cblosxoi in Aquioos Souitions or 
Lead CHtORios at 35^ ano Vice Versa. 

{UiiKarmm mn Sathurat. 19 ^.) 


dis* p«r 

100^ 0I«. 

Solid 

Ohs, p«r 

NH^^r ^ 

Solid 





Phut 

0.0 

5.40 

397.8 

490.6 

NH^Cl 

1.21 

1.22 

102. 1 
86.12 

NH.Cl.aPbCl, 

' t* " 

7.28 

401,1 

M 

1.21 

65.61 

n 

10.42 

403.9 

n 

1.44 

43.6a 

" PbCl 

14.46 

403,3 

« 4 . HHXl.aPfoCl, 

1,76 

34. 19 

PbCl^ 

13*63 

394.5 

1.97 

26.22 

H ^ 

12.27 

384.7 

» 

2.00 

22,34 

M 

4.58 

270,0 

n « 

2.15 

20.97 

« 

3.31 

233*5 

M 

2.75 

13.42 

H 

1.97 

171.3 

« 

3.04 

9.62 

n 

1.57 

146,5 

n 

10*91 

0.0 

n 


AMMONIUM Platinum CHLOBIDE (NlUwPtCU. 

SotUBILITY IN Water. tAr<liili*UI .tiul Kwn, 1917.1 



OfB#. »*i»h;i. 

<;«»»- i Ml 


Omsi. {NH,),PlCI, 


per MgO. t*. 

periwsiiH 11*11 


per 1 M gms. UjO 

0.0. 

o.'Mgoo 3 q.ii. 

ojil^o 

7IJ.O 


5.0. 

o.355o 4o.»». . . ,, 

i».Ho5o 

Ho ,0 

..... 7.1605 

10,0 . 

0,3/45 5o f», , . . , 

t.o'*5i» 

IJO.O 

. ,... 7.6i5o 

20 . 0 .. 

o.Sooo (>o, 

i.4{h» 

loo. . 

...... 3.3650 

Solubility m kqvutmn Solutkims 

or 

illlLOlllOE AT 

Gms. Mwls NH.CI 

Oitis. f.Mi ijinc.is 

t.iin ».»U NIL 14 


par Uler, 

p«?r IWi «m». wsheitl. 

per flier. 


firf I# gmi. iolvent. 

O.IO 

0 . 047*1 

I . ffO 


0.007,8 

0.20 

o.oiHft 

'JI.OO 


0.0074 
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Solubility of Mixture of Ammonium Chloride and Lead Chlorude in 
Water at Several Temperatures. 

(At 17®, so® and 100® Demassieux (1913) at as® Foote and Levy, 1907.) 


At 17°. 

At 25^ 


At 50°. 

At 100®. 

Solid PhaM 

Gms. per loo Gms. Sol. 

Gms. per loo Gms. Sol. 

Gms. per Gms. Sol. Gnis.perx<^Gim.Sol. 

in Each 

'PbCla. 

NH,d ■ 

' PbCla. 

.NHiG. ^ 

PbO,. 

Naa 

' PbCl». 

NH4CI. ■ 

Case. 

0.30 

27.03 

. . . 

. 

. 

0.32 

34 14 

1.61 

43.42 NH4CI 

0.52 

26.68 

. . . 

. 

. 

2.65 

33-62 

4.21 

42.91 

H 

0.64 

26.49 

1.20 

28 

IS 

3-96 

33-56 


... 

- -fr.t 

• • • 

. . . 

. . . 

. 

. 

. . . 

.., 

9.26 

41.90 

-fa.x 

• • • 

... 

... 

. 

. 

. • . 

... 

9.88 

40.22 

a.£ 

• • • 

. « . 

. , • 

. 


. . . 

... 

11.60 

3^-32 


* . 

. . . 

. . . 

. 

. 

. . . 

... 

12.67 

37.62 

“ +1.3 

0.34 

22 .32 

0.93 

27 

45 

3 31 

31-90 

11.40 

36.29 

1,9 

0.098 

12.36 

0-35 

21 

59 

1.76 

27.16 

8.32 

32.64 

U 

0.078 

4-93 

0.29 

17 

97 

0.71 

19.42 

4-54 

26.08 


0.078 

4-23 

O.II 

10 

25 

0.49 

12.4s 

1.98 

13.12 


0.076 

3-48 

0.03 

2 

77 

0.48 

4.86 

1.76 

B.S 9 

•• +PhC 4 

0.16 

1-43 

... 

. 


0.67 

1-45 

1.85 

5-33 

PbCli 

0.21 

0.96 

... 

, 


I .08 

0.51 

2.02 

1.32 

•< 

0.89 

0 




1.69 

0 

3.10 

0 

u 


1.2 « NH4Cl,2(PbCW, 2.1 - aNHiCl.PbCL. 

The following additional data for the above system at 22® are given by Brdn- 
sted (1909). 


Gm. Equiv. 
NH4CI 

looGms.HsO. 

0 

Gm. Equiv. PbC 4 
pe* roo Gms. 

Solid Phase. 

Gm. F*quiv, Gm. hkiulv. Pb(Tt 
NHiC'l r#er per 100 Gms. 

Solkl Phase. 

Sat. Sol. 

7.49 Xio“® 

VhOt 

100 Gms. HfO, Sat. Sol, 

0.8 0.837X10“* 

aPba,.NH 4 a 

O.I 

3.10 Xio"® 

u 

I 0.758x10”* 

11 

0.2 

1.916X10*^ 

a 

2 0.69s X xo”* 

«« 

0.4 

1.348X 10”^ 


3 0. q 68 X io“* 

tt 

0.5 

1.263 X 10"^ 


4 1.502X10”* 

•1 

0.5s 

1.189X IO“~® 

aPbCh.NH^CI 

5 2.338X10“* 

• « 

0.6 

1 .092X IO“® 

“ 

6 3.5^X io“* 

«« 

0.7 

0.956X 10"^ 


7.29sat. 6.46 Xio"* 


The two 

curves intersect at 0.52 normal NH4CI. 



Solubility op Ammonium Chloribi in Aqueous Solutions 
OP Methyl Alcohol at 35®. 

(Aiurlof ana TurcA, Itss.) 


Wt. percent 
iHjOH In advent 


Cta. Hola. 

per 1000 advent 


Wt, perewftt 
CHj^OH 1ft aolviait 


Oa. Itela, m^Cl 
per tOOO 0 m» ndvimt 


0.0 

20.0 

40.82 

60.21 

72.39 


7.384 

80.03 

*•357 

5.580 

89.79 

0-9305 

3.893 

94.76 

0.7691 

2.657 

100.0 

0 # 6612 

I. 73 I 
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4 

AMMOIIUM CiLOilDB 

Solubility of Ammonium Chloride in Aqueous Solutions 
OF Zinc Chloride and Vice Versa. 

(MtarDurg. 19OS.) 

Isotherm for 20°. 


Isotherm for 6°. 


Gms. per TOO Gms. 
Solution. 

Solid 

IZnCla. 

NH4C1: 

jriiasei 

0 

22.8 

NH4C1 

3-5 

23.0 

«« 

7.1 

23-5 

it 

10.2 

23 -9 

** 

15.X 

24.7 


18.0 

25 ”3 


22.4 

26.0 


24.2 

26.1 

*• 

25-7 

26.3 

NH4CI+ 

275 

26.4 

a 

30-7 

25-7 

“ 

33-9 

25-3 


38.8 

24.4 


42.6 

24.6 


44-3 

21.3 

b 

49-2 

15*3 

« 

52.6 

II.9 

4 « 

S 5-4 

10.0 

4 « 

59-3 

7*5 

44 

62,1 

6.8 

i« 


Gms. per loo Gms. 
Solution. 

Solid 

Phase. 

ZnCla. 

NHUCl. ' 

0.0 

26.9 

NH4CI 

51 

27.1 


9-5 

27.4 

** 

12.7 

27-5 

44 

iS -7 

27.7 

«4 

18.0 

27.9 

U 

23 -5 

29.0 


26.0 

29.5 NH4CI+. 

29-5 

28,1 

a 

32 *3 

27.7 


. 35-8 

.27.0 


38-7 

26.9 

t« 

40.2 

26.6 

it 

41.9 

26.3 

“ 

43-2 

26-0 

a b 

46.9 

21 .0 

b 

53-2 

14.5 


58.4 

II .X 


62,7 

8.7 

*. 

66.6 

7-9 

•• 


Isotherm for 30®. 

(yms. t>er too Gms. 


ZnCb. 

NH/l. 

Phase. 

0.0 

29.5 

NH 4 a 

9.2 

29.4 


16.0 

29.7 

“ 

20.2 

30.1 

“ 

24.7 

30.4 

“ 

26.3 

30.8 

mucins 

.2 

30.2 

s 

30.1 

29.6 


36.8 

28.2 

•• 

42.4 

27 '3 

.. 

43-8 

27-3 

® -f* ^ 

45-0 

24.4 

b 

SI-2 

17 .6 

u 

61.9 

10.4 

t. 

66.9 

9 *^ 

Zn Cla "f* & 

75-6 

6.1 

ZaCIa 

70.3 

7.6 

t» 

78-5 

3 '2 

4 * 

76.9 

3 -S 

•• 

79.8 

1,6 


81.6 

0.0 

44 


a -x ZnClaaNIK I#., b ZnCla.aKH^d. 


Solubility of Ammonium Chloride in Mixtures of Several ALcoiiom 

WITH Water. 

(Armstrong. Eyre, and Paddington (1907); and Armhtr<mg and Eyre (iDia-o.) 

Gms. NH4CI i>er loo Grm Sat. Solution in: 


t\ 

O 

O 

O 

O 

O 

25 

25 

2$ 

25 

25 

25 


Gm. Mols. A!" 
cohol per rooo 
Gms. HjO, 

O 

0.25 

0,50 

I 

3 

o 

0 . 2 < 

0.50 

I 

3 

5 


Aq. CH3OH. 

23 

22.8 
22.6 
22.1 
20.C 

28.3 

28.1 
27.9 

27.6 

26.1 


Aq. QHjOH. 

23 

22.6 

22.2 

21 .5 

IQ 

28 
28 

27.6 

27 

26.5 

22.6 


(Figures in parentheses show Sp. Gr. of sat. sob.) 


13 (i .0805) 
(1.0780) 

(/• 07 S 3 ) 
(i.0704) 
(1.0528) 
(r.0376) 


Aq. C,IW)H. 

23 

22.7 
22.3 
21.1 


28.3 
28. t 

26.6 
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AMMONIUM NH^ 


Solubility of AMMONiirw Chlokidk in Aquicous Ethyl alcohol at 15® and 

AT 30'’. 


Gms. C?H^t)n IMT 

tJms. i>er loo Gmn. Solvent at: 

100 Gms. Solvent. 

if. 

.to«. ^ 

0 

3 S -2 

40.4 

20 

25 

2 g .7 

40 

16,8 

19 

60 

9 -S 

II .1 

80 

4 

S -3 

92.3 

i '-3 

... ' 

100 

0.6 

... 


RcBults at 15® by inter[K>latJon from Oranliu (1H65), (frt‘t‘nt.sh (i9<h)) ami 
deikuyn (1892). Thos<‘ at 30® fron\ Hathru'k 

100 gma. absolute methyl akolud dissolve 3,35 gms. NH4(’l at i<?®. 

(<!rBr«yn, 1892.) 

100 gms. 98% metiiyl alcohol dinsolve 3.52 gms. NH4< 'l at 

(tlrBruyn. iHtjjr.) 


Cl 


Solubility of Ammonium Chloride in Several Alcohol Mixtures at ss”, 

(Heri; ami Kuhn, 


In Methyl and Ethyl In Methyl and Propyl In I^rtipyl ami Ethyl 
AlcohoL AIcf)hol. Alcohol, 


Gms. CHsOH 

(Bm. NH 4 (*I fier 

(imH. 

(Jms. NH<Gl twr 

iim% i\lWU 

mtiVi 

I>er 100 Gins, 

100 Gms. Sat. 

|K*r 100 (Bot- 

100 Gm*! Sat. 

tM*f *oo (»mi. 

tier 100 CJmii. 

Solvent. 

Solution. 

Sf^vrnt. 

Sfiiution- 

Solvent. 

Sat. Solution. 

0 

0.53 

0 

2,76 

0 

0-53 

10 

0,67 

10 

2-33 

10 

0.50 

20 

0.80 

•20 

I.<P 

20 

0,47 

30 

0.98 

30 

1.58 

30 

0.42 

40 

1.18 

40 

I .26 

40 

0.39 

SO 

1 .40 

50 

I 03 

SO 

0,36 

60 

1.6s 

(X) 

0.82 

(k> 

0.32 

70 

1.92 

70 

0.60 

70 

0.30 

80 

2.18 

80 

0.41 

80 

0.26 

90 

2.48 

90 

0.30 

90 

0.22 

100 

2.76 

100 

0. 18 

100 

0. 18 
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Equilibrium in the System Ammonium Chloride, Tertiary 
Butyl Alcohol and Water at 30®. 

(Olnnlngs and Robbins, fSSo} 


The points on the binodal curve of this system were determined by 
observing the appearance or disappearamce of clouding in mixtures of 
weighed amounts of NH^Cl and one of the liquids, upon addition of a 
weighed amount of the other. Tie lines, *, were located by determina¬ 
tion of the NH^Cl in two liquid layers in contact with each other, and 
from these the plait point, PP, was found by plotting. 


1 


CMs. par 100 

ate. aol, 

' car. (CH3 )jjC0H^ 

NH^Cl 

82. 0 

2.0* 

80.0 


70.2 

2.4 

6 s.o 

♦ 

61.2 

3*3 

54.1 

3*7 

47.9 

4.2 

44*0 

5.0PP 

39.3 

5.0 

33*4 

6.4 


Qms. p«r 100 |is. sat. sol. 
^tsr.fdHgigbOH * 


30.2 

6.6 

27.5 

7.4 

25*3 

8.0 

23*2 

8.6 

22.0 

9.0 

30.7 

9.4 

19.8 

10.0 

— 

10. 1' 

15.7 

11.5 

14.1 

12.7 


Ois. o«r too |»s, aat. sol. 

/ ttr. 

11.8 15,6 

^^•0 16.8 

10.2 18.4 

10.2 18.4 

9.2 a0,3 

8.7 21.7 

22.7* 

8.1 23.2 

7.6 24.7* 


In a later paper Ginnings, Herring and Webb, 1933, found the plait 
point of this system at 25® to be 37.G gms. ter. (CH6.6 gms. 
NH4CI per 100 gms. sat. solution. The originad results for the remaining 
points of the binodal curve are not given, bat only values corresponding 
to derived empirical equations for the curve. 


Equilibrium in the System Ammonium Chloride, 
AND Water at 25®. 

(H«rs and Lor«nt>&# 10 ft.> 

Vol. parcant C^HgO^ CM. Mol, HH^Cl vol. Parctnt 

in Ag. Sol vane par Hear sat. eol. in A4. Sol van t 


Dioxan 


CM. Mol, KH^Cl 
par lltar ate. aol. 


10 

20 

33 


S.iS 34(lower layerl 1.50 

4.50 97(upper layer) 0.02 

3*50 


Equilibrium in the System Ammonium Chloride, Orithan 
AND Water at as®. 

(psiieEsch. itft.i 


(M. Mola. par 1000 gsa. 80X10 

'“ISHTT-pnasa 


7.411 

0*0 

7.254 

1.123 

7.0 

3*07 

6.102 

3*678 

0.0 

53*09 


NH Cl 


" * Nll.COCXLH 
NH,a)0C,H 
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Solubility of Ammonium Chloride in Aqueous (Glycerol Solutions and 
IN Aqueous Acetone Soi.utions at 25®. 

(Herzand Knoch — Z, anorK. Chcm. 45 , ^ 67 , ' 05 .) 


In Aqueous Glycerol. 

(Sp. Gr. of Glycerine 1.255. Impurity about 1.5%.] 


Wt,% 

Glycerme. 

NH4CI per 100 cc. 
Solution. 

Sp. Or . 



at 

Millimols. 

Grams.* 

0. 

585-1 

3132 

1.0793 

13.28 

544-6 

29.16 

1.0947 

25.98 

502.9 

26.93 

1.1127 

45-36 

434-4 

23.26 

I.1452 

54-23 

403-5 

21 .60 

I.1606 

83.84 

291 .4 

15.60 

1.2225 

100*00 

228.4 

12.23 

1.2617 


* Between these two concentrations of acetone, 
lower layer, U indicates upper layer. 




In Aqueous 

Acetone. 

Vol.% 

Acetone. 


NH4CI p 

.s l 

.T 100 CC. 
tion. 

$p. Gr. 

at 


killimok. 

Grams. * 


0 


585-1 

31-32 

T.0793 

10 


534-1 

28.59 

r .0618 

20 


464.6 

24.87 

1.0451 

30 


396.7 

21 -23 

I.0263 

40 


328.5 

17-59 

0.9998 

^46.5 

L 

283.7 

15.19 

0.9B00 

*85.7 

u 

18.9. 

1.01 

0.8390 

90 


9.4 

0.50 

0.8274 

st)luli<«ni sejj^rates into two layers. 

L indJca*€S 


100 cc. anhydrous hydrazine dissolve 75 giiis. NFI4CI at room temp, with 
evolution of ammonia. (Wdnh and BnKlerstm, lyis.) 


Solubility of Ammohiun Chlorip* in Anhydrous Acetic 
Acid Determined by the Synthetic Method. 

(Davidson and Ctiappsll. ipse.) 


jO 

Mol. Percent 

Solid 

,0 

Hol. Perewnt 

Solid 


NH^Cl in Ml. Ml. 

Phaae 

i 

NH^Cl in eat. eoi. 

fhaee 

i6.6o 

16.53 

0.0 

0-053 

CHj,CXX)H 

58 

65 

0.150 

O.17B 

NH^Cl 

31 

0.053 

.NH^Cl 

72 

0.209 

»* 

25 

0.065 


77 

0.224 

FI 

33 

0.084 

It 

84 

0.259 

« 

38 

0.095 

« 

87 

0.282 

rt 

43 

0.110 

FI 

92 

0*112 

FI 

53 

0. 134 

II 

98 

0. 148 

r» 


One liter anhydrous CH^COOH dissolve 0.7 gm. Nil Q at 16.56®, 

(Bichelberger, 1934,1 


“ 49.6 

“46.8 

“ 44 . 2 
“ 42.2 
“ 40.1 


SOLOBILITy OF AMMOmitM Chlorib* IK Liquib Akmokia. 


Ota®. per 100 

— 5.3 (1) -37,2 

5.9 (l) “ 34.6 

6.5 (l) “IT.9 

7.0 ( 1 1 0 

"" 7.6 (l) 35 


Clsa. p«r 100 

'■ ec Mi. $oV 

— a.6 111 

— 9.6 til 

14.7^ 9.63tcls0.749aHal 

66.4 ^ I 

I4I 


(1) - ^herer, 1931; {3) = Johntion and Krumboltz, 
(3) “ Linhard and Stephan, 1933^ i9Ttt; la) * Hunt 


1913 - 
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Solubility of Ammonium Chloride in Liquid Ammonia. 

(Patscheki and Tanna, 1935.) 


.0 

Qua. MH^Cl per 

Solid 

.0 

Qms. NH^Cl per 

Solid 

t 

KX) sns< sst. sol. 

Phase 

L 

100 ESS. sac. sol. 

Phase 

-52.9 

5.23 NH^ 

CI.3NH 

8.2 

49. 20 

Nfl^Cl.sNH 

“ 39.3 

10.00 

It 

9.1 

50.50 

II 

“20.5 

22.60 

II 

9.8 

51.50 

II 

-11.8 

29.50 

II 

9.3 

52.$0 

II 

0.9 

40.65 

II 

8.3 

54.00 

It 

4.2 

44.20 

II 

9.8 

m.pt. — 

n 




36.9 

55.40 

NH Cl 


The authors also give results for the 0® and lo® isotherms 

of the system Ammonium Chloride, Sodium Chloride and Liquid Ammonia. 
Solutions op Ammonium Chloride in Liquid Ammonia 
Solutions op Ammonium Nitrate and Vice Versa at 25®. 

(Hunc and Boncya, 1933.) 


One-fourth gram of the less soluble salt was mixed with variable 
amounts of the more soluble salt and ammonia added in excess. Ammonia 
was then allowed to escape until a single crystal of one salt came out 
of solution. Identical results were obtained by approaching the satu¬ 
ration point from opposite sides. 


Mold, per lO Hols. NH^ 

- 

3.257 0.0 

3.01 0.255 

2.27 1.52 

0,903 4.83 

0.734 6.54 


Hols, per IQ Hols. NH„ 
.NH^NO^ ' 

0.692 7.4 

0.576 7.70 

0.4875 7.82 

0.0 8.2875 


Equilibrium in the System Ammonium Chloride, S^idium 
Chloride and Liquid Ammonia. 

rAKhousiow and Eserowa, lose.) 


Qwa. per 100 ^a. sac, sol. Solid ^ Ctaa. per 100^s. sat. sol. Solid 

^ N»ci wTci mi,.. Phase ^ 


-76.6 

0,28 

0.0 

99.72 

-40 

2.0 

0.0 

98.0 

n 

2.7 

1.3$ 

95.95 


3.2 

3.2 

93.6 

II 

4.0 

8.0 

88.0 

II 

4.1 

11.9 

84.0 

11 

2.9 

11.6 

85.5 


0.99 

9.9 

89.11 


0,0 

9.7 

90.3 

“30 

3.8 

0.0 

96.2 

, II 

8.5 

17.0 

74.5 

II 

0.0 

iS.o 

85.0 

“24.3 

11.8 

23.6 

64.6 

-20 

r.6 

0.0 

92.4 

*' 

14.1 

22.9 

63.0 

II 

10.15 

24.85 

65.0 

II 

0.0 

23,0 

77.0 

-16.3 

15.8 

15.8 

68.4 

-15.0 

15.52 

7.76 

76.72 

-10.0 

14.5 

0.0 

85 .5 


NH, . 

Nas 

-10.0 

15.1 

Nas 



8.99 

II 



0.0 

n 


-1.8 

7.60 

n 


0 

n .3 

II 4. 

NH3 

11 

3.92 

NH3 


H 

4.86 

If 


W 

0.0 

** 


■►8 

0.0 

Nas 


10 

7.83 


NH3 

ft 

0.85 

NH3 


If 

1.22 

Nas -t- 

NaCl 

II 

0.0 

M 


30 

5.2 


NaCl 

II 

0.0 

NII3 

H 

30 

3.3 

H 


II 

0.0 

Nas 

NaCl 

40 

2.0 

II 


II 

0,0 


n 


3.4 81.5 Nas^-NaCl 
27.92 63.09 NHb*^ " 
30.87 69,13 NH3 
30.40 62.0 Hfl3+ NaCl 
0.0 88.7 NaCl 
39.2 56.88 " + NH3 

37.49 57.65 ” " 

39.7 60.3 NH3 

54.61 45.39 ” * NH^Cl 

0.0 92.17 NaCl 
56.15 43.0 ” + NH^Cl 

SO. 81 47.97 " ” 

55.10 44.90 NH Cl 
0.0 94*8 NaCl 
54.S 45.5 Nil Cl 
0.0 96.7 NaCl 
55.0 45.0 NH Cl 
0.0 98.0 N aCl 

55.8 44.3 Nll^Cl 


Nas = NaCl.sNHjj; NII3 = NH^.CI-bNH,. 
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iMOMIUi CHLORIDE 

100 gms. Liquid Sulfur Dioxide dissolve o.ooo gfn. Nfl^Cl At 
ander and Wickert, 1936; *Jander and Ruppolt, t 037 .) 

Fusion-point data are given for the following mixtures. 


H 4 G 1 

+ SllOI;| 

(Rtnulall, Crlttf'inlfu Jiiui Mllh'r, isri) 

. HgCl iiam^rfe.% 

» 

+ NII.N03 

(P<>iman, 

m2]. 

>» 1 Ig f *l«2 “ 

)) 

4- )) -f"N'n^()3 » 


» » VgCI 

» 

+ NaGI+ » 

» 


H » lllatkmrj 

)) 

+ NH,4N(}3 

(Bownn, 

1920. ). 

»» ♦ I.iGl »» 

» 

..GdCb 


1920. ) 

1 * » ZnCIln »» 

» 

+ G u C1 


)> 



etra Ethyl AMMONIUM CHLORIDE 

Solubility of Tetra Ethyl Ammonium Chloride in Several Solvents. 
(Bjtrrua «na Jo««rawlc». ids?,) 



Fomila 

n 

a. of 

Dwi. H(C^J 

n 

4 

aiiia 

Solvent 

t 

aau »ol. p«r 100 m»- 

. aol. 


iter 

II 

Hj,0 

II 

20 

3S 

1.0295 

1.034 

57.8 

75.45 


i^.t:i. 4 fy) 

“thyl alcohol 

CH3OH 

20 

0.9587 

69.9 


0" ' 

H M 

II 

35 

0.9543 

71.8 


H 

thyl 

C,H on 

20 

0.9187 

57.6 


», 

M « 

r ^ 

35 

0.916^ 

60.3 


ti 

:elone 

(CHsi^a) 

30 

0,7913 

0. 13? 


n 

II 

" 

35 

0.7742 

0.434 


M 


iOLUBILITY OF 'FktRA EtHVL jiMMONItril CHLOEIDE and 

ALSO OF Tetea Methyl Ammonh^m C'hloridi*: m ArtrmNtTRH.E. 

100 cc. sat. solution in CilgCN coiitam 29.3* gms. N((*sHih^'*l at 
100 cc, sat. solution in CH^CN contain 0.265 gnw. at 25*. 

(Waldm --•■Z- phy^ik. Chrm ss, 

Solubility of Tetea Ethyl Ammonium Ciiloeiuic in Water and in 

Chloeofoem. 

(F^ddir and T*umrr, tnt i) 

100 gms. H 2 O dissolve 141.0 gm«. NCC'ifEliCI at 25 ^ 

100 ^s. CHCls dissolve. 8.24 gini. N((.' 3 Ht) 4 <.*l at 25 *^. 

iOLUBiLiTY OF DIMETHYL AMMOMIUM CHLOEIDI IN. Water anu m 

i “tll.imOFOEM. 

OLuru^Mh. 19a#.) 

100 gms. H-iO dissolve 20 H gms. of the salt, 

100 gms. CHCli diw)lve 26.9 gms. of the salt (temp, not stated in abitract)# 
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NH^ AMMONIUM 

Solubility of Tbtra Mithyl Ammohioh Chloridb in Ethylbnk Dichloridk 
(CH C 1 .CH„C 1 ) Containing Various Abdbd Salts at 25°. 

^ (SsMrd, t 93 A.) 


It was necessary to remove all traces of moisture from the Ethylene 
Dichloride since as little as 0.03% H^O causes the solubility of letra 
methyl ammonium chloride to increase tivo fold. The determinations were 
made in presence of dry Air» 


CIO 


Added Sale 

ronaula 

^dded Salt 

N(CH3)^C1 ■ 

None 


0.0 

O.OOOII43 

Tetra methyl Ammonium Picrate 

0.000375 

0,0000837 

II II H M 

" 

0.000751 

0.0000866 

II II M «• 

If 

0.001125 

0.0000987 

Tetra ethyl Ammonium Nitrate 

N(C,Hj^l,NO, 

0.000267 

0.000221 

II ft It II 

0.000500 

0.000311 

If If II » 

N'C*H,), 0 C,H,(N 0,)3 

0.001000 

0.000444 

Tetra ethyl Ammonium Picrate 

0 .000$ 

0.000172 

If II II II 


0.0010 

0.000226 

Tetra iso amyl Ammonium Picrate 

0.0005 

0.000162 

II II II ft fi 

AMMONIUM PerOHLOBATB 

11 

NH4CIO4. 

0.0010 

0.00018s 


Solubility in Water. 

(Carlton, 19x0.) 



Sp. Gr. 
Sat. Sol. 

Gms. NH4aOi 
per too cc. 

Sat. Sol. 


sp. Gr. 
Sat. Sol. 

Gms. NH,C 10 / 
per xoo cc. 
Sat. Sol. 

0 

I 059 

11.56 

80 

1.193 

48.19 

20 

1.098 

20.85 

100 

1.216 

57-01 

40 

1.128 

30-58 

107 b. pt. 

1.221 

59-12 

60 

1.158 

39 05 





In a paper by Thin and Gumming (1915), it is stated that ammonium per¬ 
chlorate is "sparingly soluble” in water and according to one determination 
at 14.2®, 100 gms. of the sat. solution was found to contain 1.735 gms. NH4CIO4. 
It is probable that these authors have misplaced the decimal point. This ap¬ 
pears more probable since a determination of the solubility in 98.8 per cent 
ethyl alcohol,at 25.2® gave 1.96 gms. NH4CIO4 per roo gms. sat. solution, and 
in 98.8 per cent alcohol containing 0.2 per cent HCIO4 gave 1,97 gms. per 100 
gms. sat. solution. 

AMMONIUM PerCHLORATE NH^ClOi. 

SoLUBiuTY OF Ammonium Perchlohate in Water. 


(Ma/.7.uccheUl and Rosa, 1921; Frwth, 19M.) 

Gms. Nil,CIO* Gmi. Nit,CIO, 

per 100 gms. sal. sol. ^ pm too gms. sal, sol. 

- 2.72^Eut«c.). 9,84lMan<IR) 9.8 iFroaih) ^ 0 , 1 ,,* 27-64 and R) 28.02 (I^re«tb) 

0.0. 10.78 » 10.74 » 3l.S6 » 

+i 5.2 . 15.95 » - 65 . 1 ,,. 35.37 » 

25.0 . 19.89 » 20.02 a 75.0... 39.05 M 39.45 » 

34.0. 23.32 » - §4.7... 4'^*54 » 








logs AMMONIUM NH^ 

dbihty of Ammonium Perchi-obate in Aqueous Solutions oe Ammonium 
Sulfate and Vice Versa. 



Results at 

an". 



Hcsults at (id". 


1 gm.s. sal. .sol. 



(Ims. pt*r it»u 

* 

gm*». tat M»J. 


NIG Cl <G. 

Solid 

Ehasr. 


MG CIO., Solid 


20. oa 

NH4 

CIO, 

7.04 

a8. ’»6 N H i 

I'.lOi 

i 3 . Ii 



I I . 89 

•>}. 9 i 

»» 

8.15 


» 

16. (>9 

VI.iU) 


4 .a 5 


» 

23.71 

1 7.02 


3.00 


» "}(NH ' 

GSli* 3(».8 

IV . ti 

u 

1. a a 

fNH,l 

igSO, 

40.92 

8.2 

»» 1 INH 

0.0 


») 

4 i.r* 

3 . i8 (Nil, 

hSO, 


JLUBILITY OF AmMONUIM PkIU'.HI.ORATK IN AqUKOUS S-II I'IIONS OF SoDlUM 

pEHCntOUATF. AND Vh:K VeuMA. 

(FnH'th, \\m.) 

Results at Hesuln at 

Gms. por lOO gms. sni. k«1. 


9-^9 
?. 5,85 
43.64 
5 a. 86 
67 .4 a 

67.60 


15.07 

9.54 

4.87 

3 .f )0 
i . 5 i 
0.0 


Solid Pluiso. 

Nil,CIO, 


(ini’* por 100 “tti '•ol 
NallO. NU «lo 
•* *». 7H 
IH . (M» 

IV. v4 

6. io 

I .H-; 

< I , t M } 


IV,. H » 

V ■'».<» 

H?. i: 

7 v. H6 

■: ;. 3 *‘ 


SmIUI I'll-i'.r 

NHiCio, 


<1 i N.ii Ul 


ir 1 NllCIO 1I.II 

. NaClOiHaO 

mplete data for the quaternary equilibria in the system N H4C104 I (NH^lsSO, 
a Cl 04 4 " NaaS04 f Hap at aS® and 6«« ar»i given by Freeth. itr^ 4 . 


IONIUM Per CHLORATE 

SonTBiLiTY or Ammonium PKHCHGoitAtr. in Auusous rsn.uTroN*i 
OF Ammonia at 

fKolOioff sed Jiuppr, n.M.) 


CIO 


Noraallty of 

a. of 

ctos. NH.eio^ 

L/?!" 

Aq. NH^ Solvent 

Mt. eol. 



0*0 

1.095 

ai.<o 

19*64 

0*443 

1*092 

3t*6l 

19 .81 

0.876 

I.0B9 

auoS 

20.16 

t.303 

1.088 

22.50 

20 . 68 

1*731 

i.o86 

22.96 

21 .14 

2.59 

1.084 

24.08 

33.3 :i 


>LUBILITY OF AmMONIUM PeIUUILOIIATE JN WaTKH ANP in SfeVEItAt- ANIIVtlllOIJi 
Solvents at |Wdl»rit mni iwas.i 





(»m«« 

MGCHG 




<♦»»» 

.HU f io, 


tin of 

#/« of 

pr<r 


1/- uf 

*0 . Ht 

tirt 


4 

y 





IK" 6tin 

Solvent. 

solvent. 

sal. sol. 

sat. sot. 

Si.N.td 

■iiilvrni 

»IItl 

*(|| Siui 

^ater... 


! .(Kj8a 


n llutyl alcuhttb. 

41 , Hit "19 

0, Hi 169 

0,017 

ethyl alcohol.. 

0.78735 

0.8a 18 

6,41 

ha Hut V \ alrithtil, 

11.7981 

0.71188 

0, 197 

thyl alcohol... 

0.78515 

0.79505 

1.872 

Acotmu?.,,,,,,,, 

0.785*1 

0,7997 

% 2 1 

Propyl alcohol 

<>.799:1 

0.8016 

0,385 

Kth, 1 acotat*’.,,, 

11,8945 

0.89.17 
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Solubility of Ammonium Perchlorate in Mixtures of Methyl Alcohol 
AND Ethyl Acetate at 25®. (Smith, 1925.) 


Volume per cent 

CHsOn In Solvent. 

Gms. Nil, CIO, 
per 100 gms. fat. sol. 

Volume per cent 
CII3OII In Solvent. 

Cms. Nir CIO, 
100 gms. sflt. 

0,0 (^pureCHaCOO.CsiHs) 0.029 

60.0 

4.35 

lO-O 

o.i 35 

70.0 

5.08 

20.0 

o. 55 o 

80.0 

5.67 

3 o.o 

1.27 

90.0 

6.12 

.'(O.O 

2 . 3 i 

100.0 

6.42 

5 o.o 

3.-47 




100 gms. Liquid Sulfur Dioxide (SO^) dissolve 0.025 NR^CIO^ at 
0®. (Jander and Ruppolt, 1937.) 

100 gins. Liquid Ammonia (NH^I dissolve 137.93 gms. NH^ClO^ at 25®. 
(Hunt and Boncyk, 1933.I 


Solubility of Ammonium Perchlorate and Several of Its Derivatives in 
Water at 15®. (Hofmann, HobaUl and Quooh (lyn-ia).) 


Gms. Salt p‘r Gms. Salt per 

joo Gms. H3O. 100 Gms. H./). 

NH4CIO4 18. s CH8(C2H8)3NC10» 23.6 

CH3NH3CIO4 109.6 C3H7(C2H5)3NC104 7.9 

(CH3)2NH3C104 208.7 (CH3\(CA)«NC104 134.3 

CSH3NH3CIO4 208.7 C2H3(CH3)3NC104 5 

(C2H5)2NH2C104 150.9 BrC2H4(CH3),NClC)4 3.5 

(CH3)3NHC104 19.9 BrC2H2(CH3)2NC104 2.5 

(CH3)4NC104 o.s (0H)C2H4(CH3)3NC104 290.7 

(C2H5)4NC104 3.7 (0H)CH2CH(0H)CH2(CH3)3NC104 15s 7 

CeHrXCHs^sNClO, 17.9 N03C2H4(CH,)3NC104 0.6 

ICH2(CH3)3NC104 3.1 C3H5(CH.,)3NC104 199.5 

C2H5(CH3)3NC104 10.9 C2H4(NH3C104)2 144.5 

C3H,(CH3)3NC104 15.4 C2Ht[(CH3),NCl04l2 1.2 

C4H3(CH3)3NC104 3-7 CsHe (CH3),3NC104l2 1.5 

C6Hu(CH 3)3NC104 2.2 Br2e2H3(CH<\NCl04 2.2 

BrCsHafCH )3NC104 2.6 


Milbauer (1912-13) found that 100 gni.s. of cold HaO dissolve 1.126 gm. tetra- 
methyl ammonium perchlorate CCH3)4NC104 and lOO gms. alcohol dissolve 
0.04 gm. of the salt. 


AMMONIUM CHROMATE (NH^lgCrO^. 

Solubility op Ammonium (Dhromati in Water. 

(( 3 u«raaavuiow. 1034.) 

Ctea. par 100 pis. »at. aol. 

20.01 
25*35 
3U.15 
41.80 


0 

20 

50 

75 
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monium oheomates. 


SOLUniLITY IN WATKk AT 
(Schroincmaker — Z. physk tTu-m. 55, Hp. ’no.) 


AMMONIUM NH^ 



C()miK)sition in Wt. pt‘ 

r cent 

of: 



The Solution 


1 

he Residue 

T' * 

% 

CrOg. 

% NH3. 

% c 

rOa. 

% iNHs. 

6 

933 

22 

35 





9 

966 

16 

53 

47 

SO 

20 

44 

16 

973 

8 

20 

38 




22 

53 

6 

37 

03 

12 

15 

27 

09 

6 

87 

48 

02 

12 

or 

26 

19 

5 

70 

47 

38 

8 

81 

25 

99 

5 

10 

41 

56 

7 

58 

30 

16 

3 

50 



8 

80 

33 

89 

3 

10 

61 

08 

42 

44 

3 

15 

59 

72 

6 

75 

44 

08 

2 

27 

54 

90 

4 

14 

52 

91 

I 

11 

Oo 

88 

3 

0 <) 

54 

56 

I 

03 


07 

3 

0 () 

56 

57 

0 

97 

6 s 

70 

n 

OS 

58 

87 

0 

65 

69 

74 

3 

24 

62 

48 

0 

46 

71 

93 

3 ' 

10 

63 

60 

0 

40 

73 

68 

1 

x8 

63 

66 

0 

41 

71. 

47 

2. 

07 

62 

94 

0 

21 

.. 

. 

.. 


62 

28 

0 

0 

.. 



* 


Phase 

(NHOaCrOa 

U 

t( 

(NIDjCtO, + (Nn<)>Cr,0, 
(NH.),Cr,C), 

i* 

it 

<( 

(NlI.),Cra{),.. 

t ‘ 

(.Mil,),('rt-(NH.),('r.O„ 


(NH4)rr.<>,a t CrO. 

<4 

rr()| 

CVOa 


CrO 


o gms, of the sat. aq, solution contain sH.Bo Ktns.fN’f r*)/YC at 30®. 
o gms. of the sat. aq. solution ccnitain 3^.05 (XI {/)3 ‘laC >1 at 


SoLiJBitiTY or Ammomioh Chrohati in Aqtiroaa Boujtiohs 
or Ammohu at is®. 


(WiHtJf and Hiainin, Mrif» t 


rho authors give several diagranis find 11 lengthy diatnmsion «>f the itdvihilily 
ammonium chromate and <uher aininoniuiti salts {hroiiiide, ehltinite, rhhirati% 
rchlorate, molybdate, nitrate, oitalale, swifatt*, sullite ami dithti»nale| in ttA|i*eotw 
utions of ammonia. Some of the diiiii are evidently taketi from the litertiliire 
i the rest are based on the e,KperiinentM of Stamm. ■ IStiiiitirirttl reiultii are ii«it 
-en and the diagrams are not large enotigh to permit ffuitniitative eitiffialtofii. 
ey show in general that the iolubility of ammonium naUii of itioiiovitlent «rid« 
Tease and those of divalent acids decrease with increa! 4 t! of the fciiieriiiralitni 
ammonia. 

Che System Ammonium CniuiMATE i-- Ammonium Sum-’ate -b Watkh at HP, 

lArdUtf I&RI4.) 


Gms. per too gmi. 
sat. iol. 


I,), so,. 

(NH, 

aCrOi 

1:4.41 

0 

.00 

19.73 

3 

.67 

I9.I3 

4 

TX 

tg.u 

4 

{ 

(9.96 

4 

.36 ( 

17.73 

4 

.5i ( 

18.06 

4^ 

.BH ) 


im% prr too 

Ml 


SiiJiit I*ha%.* 


0, 

(Nil*), HO* 

31 .Ha 

h , 9B 

Soliti Hohilions 

lo.Ht 

9 1 

f ..MIr-J'fO, III iMP/jSO 

Af i. BI 

11,73 

Mixtures 

17. iS 

16.76 

of the two 

14.47 

17.76 

of iolitl xoltitiou** 

A.7H 

0.<M» 

a 3 . a a 

A>.t6 


i 4 i}l 4 fT« 4 »« 


Solid «*4oluti«iri% 
ill iNlliliSIh 
ill I Nil* || Cb Cl* 
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AMMONIUM Di CHROMATE (NflJgCrgO^. 

Solubility op Ammokium Dichromatk in Water. 
(Qer&aalmow, 1930.) 


^0 

Gtos. {NH^)^Crp0^^per 100 gna.: 

c® 

ams. (NHJ Cr,0^ 

per 100 «BS. 


/ sac. sol. 



/ sat. sol. 


0 

15*37 

18.26 

40 

36.91 

58.5 

16 

23.88 (1) 

— 

so 

42.03 

71.4 

20 

26.23 

35.6 

60 

46.24 

86.0 

25 

28.63 (1) 

— 

75 

52.13 

108.6 

30 

31.74 

46.5 

80 

53*40 

115*0 

30 

32.05 (2) 

— 

100 

60.89 

155*6 


(1) = Moles and Gonzalez, 1923; <2) ~ Schreinemakers, 1905. 

Equilibrium in the System Ammonium Dichromate 
Sodium Dichromatk and Water. 





^Oerasslmow, 1030.) 




.0 

Ons, per 100 gms. 

sat. sol 

Solid Q 

Qns. per 100 g^s. 

sat. sol. 

Solid 

t 



1 Phase 



Phase 

0 

15*37 

0.0 

(NH^ 

’S 

52.13 

0.0 

(NHj^Cr^q^ 

If 

6.79 

46.38 

II ^ 


46.82 

6,602 

II ^ ' 

If 

5*09 

49.30 

II 

II 

37*79 

18. 10 

II 

It 

4.70s 

61.68 

It 

It 

31.89 

25*U4 

II 

ft 

4.248 

59.66 

II 4 

Na.Cr.a " 

28.82 

30.36 

II 

ft 

0.0 

62.0 

NaXr^O: 

25*57 

35*87 

II 

20 

26.23 

0.0 

(Nn^ 


24*92 

36.99 

11 

If 

15*41 

25*42 

II 

If 

20.21 

43.03 

II 

It 

6.269 

58.13 

II 


16.405 

57.27 

II 

M 

6.179 

61.38 

II 4 

NaXr.O^'* 

16.02 

59*21 

II 

M. 

0.0 

65.20 

Na,Cr,0, 

16.05 

59.28 

II 

50 

42.03 

0,0 

(NH^ 

;; 

15.20 

60.74 

II 

If 

19*55 

36.74 



14.94 

64.66 

'■ + Na^CrA 

II 

12.61 

54.41 

" 

II 

1.225 

76.43 


11 

9.467 

64.06 

” t 

Na,Cr,0," 

0.0 

77.7 

n ' ' 

It 

0.0 

71.3 

Na^Cr.O, 





AMMONIUM Boro FLUORIDE NH^aBF^. 

100 gms. H;>0 dissolve 25 gms. NH^sRFs at 16® and about 97 gms. at the 
b. pt. (Stolba - Chem-Techn. Cent. Auz, 1 4«;9) 


AMMONIUM Hafnium FLUORIDE (NHj^HfF^. 

4 3 ^ r 

100 gms. sat. solution of Ammonium Hafnium Fluoride in Water contain 
26.0 gms. <NH^)j.lIfFg at 20®. <v. Hevesy, 1923.) 

AMMONIUM Silico FLUORIDE (NH I^SiF^. 

4 K O 

100 gms. HgO dissolve 18.5 gms. (NH.)j,SiF at 17.5® (d = 1.096) 
{Stolba, 1877.) 

AMMONIUM Titanium FLUORIDE (NHJ^TiF^. 

A r 0 

100 cc H O dissolve 25.0 gms. TiF at 20-22®. 

100 cc 98% C^HgOH dissolve 0.004 gm. (Nn^lj^TiP^ at 20-22®. 

(Ginsberg, 1932.) 
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AMMONIUM NH^ 

% 


IMONIUM IODIDE NII 4 I. 

Solubility in Water. Solubilityin AQtTKousAL<*(>nt>L at25^ 

(Smith and Eastlack, 1916.) (Sciclrll, unptihliHhrd I 



Gms. NH4I 


GmsNirj 

(:m.,(vr,on 

tJriH. N'HJ f««*r }w?t»5n 

t°. 

iK‘r 100 0 ms. 

V. 

r>er 100 tlms. 
H..O. 


S.I{ 

Sill. 

snlvrnf 

Eutec. 125.2 

40 

100.5 

0 

1.646 

64 

•5 

iKi 

• 6 

20 

136 

SO 

100.6 

10 

1.5()o 

61 

■7 

tin 

. t 

10 

us 

60 

0 

DC 

20 

1*525 

58 

‘ 7 

142 

. t 

0 

154-2 

70 

2X8.7 

30 

1.462 

55 

•5 

124 

.8 

CO 

163 . 2 

So 

228.8 

40 

1*365 

52 


loK 

3 

C 5 

167.8 

100 

2 50.3 

so 

1.320 

48 


<.|2 

*3 

20 

172.3 

120 

273.6 

60 

I - 250 

43 

,8 

77 


25 

176.8 

140 

2()t) , 2 

70 

1.168 

M) 


64 


50 

181.4 



80 

t , 0()4 

33 

3 

46 

,9 





00 

1 .013 

2 f 

■ 5 

M 






100 

0.929 

20 

.8 

26 

>3 


EQUILIBRI 0 M IN THE SYSTEM AMMOHIUM Io&IBE, AMTIHOMY 
Iodide akd Watee. 

(rrancou and IHiwaulu. 


The results are given only in the form of a «hagr*xm from 
llowing approximate values have been taken. 

^ Om&. p«r 100 «BS. Hj,0 Solid Owi. par lOO m»> 

t t ^ -A 

which the 

la 

ll 

164 

0 

Nl! J 

15 

225 

125 

4.1 1 

II 

180 

15 

11^ 


240 

150 

'* * 2.1.2 

II 

195 

62 

” ♦ 4 . 1.3 

r« 

lOO 

125 

2 . 1.2 

” 

190 

B5 

4 . 1.1 

50 

200 

0 


II 

192 

no 


H 

215 

50 

n 

II 

170 

120 

2.1.2 ^ ? 


245 

ItHi 

» 

II 

140 

no 

2.1.2 

** 

265 

t 15 

*' * 4 . I. I 

20 

172 

0 

NH^I 

II 

265 

155 

2. 1.2 •* ** 

" 

195 

40 

It 


200 

1 10 

2. U2 

II 

210 

70 

“ 4 . Ul 

75 

221 

0 

''’'13 

It 

205 

100 

4.1.1 

It 

245 

50 


II 

21 •S 

145 

» * ? 

H 

270 

100 

*• 

" 

210 

ISO 

2. 1.2 * ? 

H 

290 

145 

" ^ 4.UI 


i8s 

130 

2. 1.3 

** 

290 

H 5 

2. 1. 2 *' 

J5 

186 

0 

Ml! I 

»« 

250 

1 15 

2. 1. J 

II 

n 

1.1. 

20 s ^0 

23 s 95 ” 4 . 1.3 

3 = nNIl.LSbl . 3 H.O; 2.1.2 = 

H 

150 

1 10 


he Sblj ena 
Irolysis. 

of the 

curves could 

not be 

det»*rmi neil 









1100 


NH^ AMMONIUM 


Solubility op Ammonium Iodide in Liquid Ammonia. 


,0 

Qbs. NH^I 

per 100: 

D° 

( Mm , NH^I 

per 100 : 

,>L.. . 

t 

f CC NHg 

gas. NHjj' 



gm®. ^ 

“50.0 

62.1 

~ (2) 

-38.6 

69,2 

““ (1) 

“ 47.5 

63*3 

— (1) 

- 35*3 

71.2 

— Il) 

“ 45*2 

64.6 

— (2) 

0.0 

—, 

334.6 {2I 

-42.0 

66.7 

— (2) 

+25.0 

*— 

368.5 (3) 


(i) Scherer, 1031; (a) Linhard and Stephan, 1033, 1934; ( 3 ) Hunt and 
Boncyk, 1933. 

100 gms. liquid Sulfur Dioxide (SO^,) dissolve 8.4 at 0^. 

(Jamder and Wickert, 1936; Jander and Ruppolt, 1937*) 

Detemninations of the vapor pressure - temperature relations in the 
system NH^I SO^, are given by Foote and Fleischer, 1931. 

Data for equilibrium in the systems NH^I + 14 - C^ll^ and Nll^l ^ I 4. 
C^HgCHj are given by Foote and Bradley, 1933. results show that 

no compound with the solvent occurs but only the binary tri iodide, 
NH^Ig, which is stable over a wide range of iodine concentrations. 
Since NII^I is practically insoluble in benzene and in toluene the 
authors analytical values are for the percentages of iodine in solu¬ 
tion at each invariant point. 


AMMONIUM IODIDE 

Tctra methyl and Tetra ethyl AMMONIUM IODIDES an<U(:,IU)4NL 

Solubility or Each in Ethyl Ubethan at 6li^, fsiui-kgold, mi.) 

Cvjranounu. Kor»n«U». (hni.. imptl. p*'** IW cr. sai. Mil, 

Ammonium Iodide. NH^I tj.oo 

Teirameihyl Ammonium Iodide.. (CIl,)4NI o. l') 

Tetraethyl Ammonium Iodide.... (CjHg)4NI 1.1)1 


Solubility of Tetra Ethyl Ammonium Iodide in Several Solvents. 

And Jos«ro«rtos, 


Solvent 

PoniulA 

Water 

ri 

«.0 

M 

Methyl Alcohol 

n It 

CH.OH 

1 

Ethyl •' 

« II 

c,h,oh 

n 

Acetone 

11 

(CH^)gCO 



a. of 

wit. sol. 

0 »»»- 

100 9 SS. «Mlt. sol. 

20 

2.0846 

27.50 

35 

1.2337 

39.55 

30 

0.8377 

9.05 

35 

0.8430 

i6« 14 

30 

0.7937 

0.924 

35 

0.7848 

2.86 

30 

0.7903 

0.198 

35 

0.7738 

0.350 
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Tetra Ethyl AMMONIUM IODIDE N(CjH6)4l. 

Solubility in Several Solvents. 

(Walden — Z. physilc. C'hcm- 5S. 698, '06.) 





Sp. Gr. 

Gms. N(GHO J 

j>er loo. 

Solvent. 

Formula. 

t\ 

of 

Solution. 

cc. Solution. 

Gms. 

Solution. 

Water 

H2O 

0 

1.0470 

16.31 

15-58 

Water 

H2O 

25 

I. I 02 E 

36.33 ( 3 S’S) 

32.9 

Methyl Alcohol 

CHaOH 

0 

0.8326 

3 - 7 - 4.3 

4.44 

Methyl Alcohol 

CHaOH 

25 

0.8463 

10.5 (10.7) 

12.29 

Ethyl Alcohol 

C2H5OH 

0 

0.7928 

0.348 

0.430 

Ethyl Alcohol 

CjHfiOH 

25 

0.7844 

0 . c)8 (0 .88) 

I.113 

Glycol 

{ciumh 

0 

1 .1039 

3.27 

■2.97 

Glycol 

{Ciumh 

25 

1 .0904 

7-63(7.55) 

7 

Acetonitrile 

CHaCN 

0 

0.8163 

2.24 

2.74 

Acetonitrile 

CHA'N 

25 

0.7929 

2.07 (3 • 54’' 

3-74 

Propionitrile 

CHA'H2CN 

0 

0.8059 

0.618 

0.767 

Propionitrile 

CHAdiaCN 

25 

0.7830 

o.Hi - 1.01 

O.Q() 

Benzonilrile 

CAUCN 

25 


0.467 

0.451 

Methyl Sulphocyankle C'HsSC'M 

25 

1.082H 

4.40 

4.06 

Ethyl Suli)hocyanide 

('.JUSCN 

25 

1.0012 

0.475 

0.47 

Nitro Methane 

CUsNOa 

0 

I. 1658 

3 ■ 59 

3. oo.f 

Nitro Methane 


25 

1 . 1476 

5.38“-6. 27 

4 . 7 i 

Nitroso Dimethyline 

(C'Ha).N.NO 

2$ 

I.oosu 

2.67 

2.66 

Acetyl Acetone 

CIIaC'(X'HaCOCII, 

25 


0.268 

. . 

Furfurol 

C'lHjO.COH 

0 

i.i7.?8 

3 . 9 J 

3-33 

Furfurol 

C.HaO.COH 

25 

X.1692 

5.33 

4 • 5 5 

Benzaldehycle 

CJItCOH 

25 


0.43 


Salicylaldchydc 

aU^.OH.COH 

25 


change¬ 
able-17.7 


Anisaldchyde 


25 

.. . 

0.59 


Acetone 

(auu'o 

0 

0.7991 

0.174 

0.2JS 

Acetone 

(cihu'.o 

25 


0.249 

0 . 3 f 6 

Ethyl Acetate 

CH3('(X)C.». 

25 

, . . 

0 . 00039 


Ethyl Nitrate 

C.HjONOj 

25 

I.0984 

0.062 

0.056 

Benzoyl Ethyl Acetate ('»,!!&(X)('HA'OOCAIg 25 

X . X 3 o,^ 

0.321 

0 284 

Dimethyl Malonate 

('HA(XX)('H.d 3 

25 

^ .1335 

0.040 

0 0 ^; 

Methyl Cyan Acetate C'HaCNCXKK'IG 

0 

I . 1341 

X.82 

X . 60: 

Methyl Cyan Acetate ('HfC!N( XKK'Ha 

25 


2.83 


Ethyl Cyan Acetate 

C-H5('N(:(K)('aU, 

0 

I .0760 

X .057 

0.981 

Ethyl Cyan Acetate 

('Uj('N('()()CsIl 4 

25 

X .0607 

X .71 

1.41 

Nitrobenzene 

C'fllUNO. 

25 


0.504 

0.422 

Acetophenone 


.. 

.., 

0.13 

0.127 

Amyl Ak'ohol 

(MlnOH 

* I. 


0.071 

0.089 

Paraldehyde 

(('.IIXMa 

. . 


0.036 

p.037 

Methyl Formate 

iKxxiai, 

. . 

.». 

0.031 

0.032 

Bromobenzena 

(VtsBr 


... 

0.009 

0.006 


(Walden — Z. physlk. Chem. 6 j, 6js. igor-'oS.) 
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Tetra Methyl AMMONIUM IODIDE NCCH,)*!- 

Solubility in Several Solvents. 

(Walden —Z.physik.Chem. 55. 7oH. *66.) 


Solvent. 

Water 

Water 

Methyl Alcohol 
Methyl Alcohol 
Ethyl Alcohol 
Glycol 
Glycol 
Acetonitril 
Nitro Methane 
Nitro Methane 
Acetone 
Acetone 

Salicyl Aldehyde 
Salicyl Aldehyde 


Formula. 

H ,0 

H ,0 

CH,OH 

CH,OH 

C.H.OH 

(CH.OH). 

(CHaOH). 

CH,CN 

CHjsro, 

CH»NO, 

(CH.),CO 

(CH,),CO 

C.H,.OH.COH 

CJEI..OH.COH 




25 

o 

25 

25 

o 

25 

25 

o 

25 

o 

25 

o 

25 


Sp. Or of 
>olution. 

I .0188 
I*0155 
0.8025 
0.7920 
0.7894 

I.0678 

1.1387 

1.1285 


1.1492 

I-1379 


Gms. N(CH^)4 I per 100 . 
cc. Solution. 

2 .01 

5-31-5 89 
o. 18-0.22 
o.38”-o.42 
o .09 
1.014 
0.240 
0.650 
O . 25“-0.32 
o.34“^“0.38 
0.118 
0.187 
0.302 
0.510 


Gms. 

Solution. 

1.97 

5.22 

0.22 

0.48 


0.224 

0.22 

0.21 


0.263 

0.484 


Very exact determinations of the solubility of tetra methyl ammonium iodide 
in aqueous solutions of KOH and of NH4OH at 25° are given by Hill (19x7). 

Tetra Propyl AMMONIUM IODIDE NCCsHr)^!. 

Solubility in Several Solvents. 


Solvent. 

Methyl Alcohol 

Methyl Alcohol 

Ethyl Alcohol 

Ethyl Alcohol 

Acetonitrile 

Acetonitrile 

Propionitrile 

Propionitrile 

Benzonitrile 

Nitro Methane 

Nitro Methane 

Nitro Benzene 

Benzaldehyde 

Benzaldehyde 

Anisaldehyde 

Anisaldehyde 

Salicylaldehyde 

Ethylnitrite 

Ethylnitrite 


Acetone 
Acetone 
Ethyl Acetate 
Ethyl Bromide 


(Walden — Z. physik. Chem. 

55 . 709. '06.) 





Sp. Gr. of 
Solution. 

N(( 3117)4! rw roo. 

Formula. 

t*. 

cc. .Solution 

Gms. 

Solution. 

CHsOH 

0 

0.9756 

40.92 

41.94 

CH3OH 

25 

I.0187 

56.42 

55-37 

CsHsOH 

0 

0.8349 

6.5-6.8 

8.X4 

CaHjOH 

25 

0.8716 

19.88-20. 

29 23.28 

CHaCN 

0 

0.8553 

13 03 

15.24 

CHaCN 

25 

0.8584 

18.69 

21.77 

CsHsCN 

0 

0.8280 

6.37 

7.66 

CzHsCN 

25 

0,8191 

965 

X0.29 

CJtlsCN 

25 

I.0x99 

8.44 

8-35 

CHaNOs 

0 

I.181 

14.79 

12.52 

CHJNfOj 

25 

I.X58 

22.24 

19.21 

CsHjNOs 

25 


S- 7 I 

4 79 

C«H5C0H 

0 

1.0581 

7.06 

6.67 

CgHsCOH 

25 

I.0549 

9.87 

9-35 

C«Hs. 0 CH 3 .C 0 H 

0 

X.IXX4 

5.60 

5.04 

CJJ,.OCH,.COH 

25 

X.X004 

6-75 

6.14 

CJB».OH.COH 

25 

. . , 

39 -28 


QiHsNOj 

0 

1.1207 

0.522 

0.466 

C2H6NO2 

25 

I. 1025 

0-653 

0.592 

CHj(COOCHa)* 

0 


0.298 

0.259 

CHi(COOCH,)* 

25 

I•1345 

0.320 

0.282 

(CH,)»CO 

0 

0.8259 

2.692 

4-65 

(CH,)4C0 

25 

0.8049 

3-944 

4.90 

CH,C00C2H6 

25 

0.8975 

0.0063 

0.007 

CsHsBr 

% 


0.187 


nldcft — Z. phyiik. Chem. diy* 



1103 AMMONIUM NH^ 

Solubility of Tetra Amyl, Tetra i^^thyl and 'Pictra a I^ropyl Ammonium 
Iodides in Water and in Chloroform at 25®. (Peddle and Turner, 1913.) 

Gms. Each Salt (Determined Seimrately), iht loo Gmn. Solvent. 

' N^]m. NCCifljhi. aNCCVW.l?” ' 

Water 0.74 45 18.64 

CHCI3 210.8 i.ss 54-56 

Freezing-point data for mixtures of tetra methyl ammonium iodide and iodine, 
and for phenyltrimethyl ammonium iodide and iodine are given by Olivari (1908). 


ammonium IODATE NH4IO3. 

Solubility in Aqueous Iodic Acid at 30®. 

(Meerburg, 1903.) .. . 10 


Gms. per 100 

Gms. Sat. Sul. 

Solid Phase. 

(ims. IKT too timH. Sat. Sol. 

Solid Phase. 

' HlOj. 

NHdGa. 

HUb. 

NH4IO3. 

0 

4.20 

NILKX 

24 

0.62 

NILrOyiHKb 

2.54 

3.89 

«« 

44.43 

0-39 

*' 

4-52 

3 -B 3 

‘‘+NH 4 rOa. 3 inO« 

76.35 

0.31 

“ 411103 

6-57 

1.94 

NILUb.aHIOj 

76.70 

0 

IIIO3 


AMMONIUM Per IODATE NIl4K)4, 

100 gms. HaO dissolve 2.7 gms. s;iU at l(i®, dm » 1.078. (Barker, lyoH.) 


AMMONIUM PERMANGANATE NH 4 Mn 04 . 

100 parts water dissolve approximately 8 parts of NIl 4 Mri 04 at 15®. (A»choflf.) 

ammonium molybdates 

EQnXLIBRKlM IN THE SYSTEM AMHOWIA, MolYEDSKUH TEI OxIDB 

AND WatSE at MoC 

emou wia »r»4lfy* idsp.) 

The study of this system is rendered difficult by the slowness with 
which equilibrium is reached at the molydenum end of the diagram and 
the colloidal character and high concentration of the solutions at the 
other end. The mixtures were prepared from the well crystalline am¬ 
monium para molybdate, 3INH l^MoO .nMoO and either ammonia or 

MoOg, and rotated for periods of several weeks to several months. Both 
the^saturated solutions and solid phases were analyzed. 


Om. per too emc. eol. 

aoiiu 

One. per lOO mis. 

Mt. Ml. 

SoUO 



Pheee 



PhMe 

$•72 

26.94 

3*4*4 

3*39 

17,54 

3*5.4 

/I.40 

21.97 

r» 

3.03 

14.75 

M 

4.09 

20.86 

w 

3.56 

12#71 

tt 

3 * 6 o 

19*45 

« 

3,37 

1 U35 

tt 

3*44 

19.03 

H 

1.86 

9.54 

«( 

3 ‘S 6 

3*4.4 - 

3.5*4 ” 

18.87 

3 (NH^),MoO^. 

3 imij,HoO*. 

” 3*5.4 

4Ho(),,, 4lL9. 

U 35 

7.00 

It 


The authors call attention to the improbability of the exisi«i«ce at 
2S® of all of the five awnunium molybdates, menticjned in the literature, 
which contain a larger proportion of HoO^ than present in the .Unive two 

compounds. 
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NH^ AMMONIUM 


ammonium Tri and Tetra MOLYBDATES (. jMoOj.HjQ and 

(NHi)s0.4Mo03.*njO. 

SOLUBIUTY OF EaCH IN WaTEII AT 1 : 5 “. (Trav.TH «il(l Mulapra,!,., 193(1.) 

Compuiuul. tormula. ftins. anlndrous empd. pcr.lllw. 

Ammonium tritnolyhdale... " 

,> letramolyhdaie, (NIU )a0.4^ 


AMMONIUM Tetra MOLYBDATE 

100 gms. HiO dissolve t.p gms. stilt at 15® (d = t.cy), 3.67 gms. at 18® (d » 
1.04) and 4.60 gms. at 32® {d 1.05)* (Wemrw. 191a.) 

AMMONIUM Phospho MOLYBDATE (Nil4)»P04,14^003.41 IiO. 

Solubility in Water and Aqui‘:ous Soi.iiricms at 15*’. (.}»• Lucdu, 1910,) 
Solvent. (JniH. Suit jw-r uxk) (JrtH. Stdvent. 

Water ^ 0.238 

5 per cent aqueous NH4NO.1 .solution o. 137 

I per cent aqueous HNOs .solution 0.203 


N 


AMMOHIOM Tri NITRIDE 

SOLtmXLITY OP AHHOHIUH TRXRrTSIl&i IH Watm. 
Cothran and Sroufi#, itai.l 


Gte*. p«r 

100 sms. sftU ml. 


aoiia 

Fhiuit 


0 11.8 

20 ao.i6 

40 37.07 




3 


Pressure-temperature-concent rat ion relaiiona in the binary system 
ammonium tri nitride-ammonia are given by Howard Jr., Friederichs and 
Browne, 1934. The solvates, funmonium trinit ride di^wmonatr, NH^N^.aNllj, 
and ammonium trinitride penta *imonate, obtained’as 

white crystalline solids. The diamonate wndergoks inversion into 
ammonous salt at -9® and the peniaawsonate undergoes inversion into the 
diammonate at -71®. The eutectic is located at -87^ «d 76% wwnonia. 


Tetra methyl AMMONIUM TriNITEIDE 

Approximate Solu»ility in Several Solvents at fd®. | Fti«nilindi»i\ 19I8.) 


Hcilviml. 

Water. 

Ethyl alcoliol, 
Methyl alcohol 


Ctwc Ya;«ii,Na 
fifr mi »i«u 

... 5 o.o 
... 5.0 

... *2.0 


Bcoacoc. ... 
(lldtH’ohirili 
Ethyl fihfr 


CiiH. XiCILKNj 
pi'f lt»» jsm<. sal, sol. 

... 0.4 
... 0,1 
.,. o.o 5 


Excess of the salt in contact with carbon tciriicliloridii forms two layers, the 
lower of which contains t >.5 gm. N (Ciy* Ng per nm rc. 
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AMMONIUM NI 


ammonium nitrite nh,no,. 


Solubility of Ammokium Nitrite in ’ifATER, Determined 

BY THE FkKEZING-FOINT METHOD. 
fBuremi, m^,) 



(tea. NH^NO^ p«r 

tioUd 


ICO 

Fhast 

“ 5.2 

10.2 

Ice 

- 10.5 

17.05 

H 

- 12.4 

21.3 

'* 

“21.75 

35.0 

H 

“27.0 

{Futec)42,«5 

’•4-NIf^NO^ 


Above 33° the :Baturated soluti 


r.O 

fMa. NH^NO^ pir 

Solid 

100 Mt. tol. 

Phmit 

“11. 15 

50.05 

Nfl N 

♦ 1.4 

56.0 

H** 

10.15 

64 . i 

ft 

33.45 

75.0 

tl 

decompose 

rapidly. 



AMMONIUM NITEATE NM^NOg. 

SoLuiiiijTY IN Water. 

(SchwaM — Ostwald's I.«hrhudii, ad rtl p 4 ^ 5 ; MuUrr and Ivaufmaatt —Z. l>byttk. 

43# 4 ^ 7 * 



S« (Jr. 

il 11111 

r;. MoN. 

Qm%, NiUNO, per 

Solid 

I’ha'iC. 

t®. 

NHaNOj, }rr 

too ( 

•ms 


Ov^UvUiUm 

100 .\L 4 ,‘i. IM- >. 


Water 

0 


26.63 

54.19 

3 

NII.NO, rliumb. p 

12.2 

J•2945 

34’50 

f'o 53 

^ 53-4 

a 

20.2 

I.3116 

43-30 

(>1; .80 

192.4 

a 

25.0 

i 3m 

48.19 

68.17 

214.2 

a 

30.0 

t .3299 

54 ■ 40 

70 73 

241.8 

1 • 

32.1 

I.3344 

57.60 

7 t ()7 

256.9 

NIl,N()>rh<>ml). +rhomb.a 

3 S*o 

I '3394 

59.80 

72.64 

265,8 

NII.NO, rhumb, a 

40.0 

1.3464 

66 80 

74 8a 

297 0 

n 

50.0 

... 

77 

77 49 

344 0 

a 

60.0 


94 ■ 73 

80.81 

4il .0 

<1 

70.0 

.., 

112.30 

83 3 * 

499.0 

u 

80.0 


130.50 

85 2S 

580.0 

u 

90.0 


166.50 

88.08 

740.0 

NH4NO® rhombohedral ? 

100.0 


196 .(X) 

89 71 

871 0 

a 









Sot^BiLXTY or Ammokium Nitkati in Watir. 

The various detormiimliouH wore j>h»ttotl on crons Hectioii paper and the following 
values taken from the curve. The actermiiiutmns id M. J. timl L. were made by the 
sealed tube method and also by use of a Beckinium apparatus. The results'of C 
and B are claimed to ha accurate to u.trA-o.oIi per cent, and nearer correct than 
those of M M. 


t^ 

- 5 .. 
"10 . 
-i 5 . 

- 10 . 0 , 

- 5 . 0 . 

0 . 0 . 


Urns. |H*r 

HM) sm»t. s*nt. «»l* 


HdUU Pha-w’. 

lea 


ra.7" 

ah.o *» 

38.6 

4 a.H t\ 

47.7 Mt.NO, IV 

5 i.a »» 

__ 54 /i 3 ^ 

5.0.57 .'^3 (59,0)^ 

10.0. 6 t>.o 5 (61.5) » 

1 5.0 . 6*a.76 ( 63 .H) » 

vio.o__ 65 .a 4 (66.0) » 

^5.0.67.63 (68,1) 

3o,o.69.90 (70.1) »» 

H.o .70.77 (71.0) 

32 / 1 ^ 10 . pui. yj.o ( 7 l.(d 

33.0.----. 71.ra (7i4 mi,no. iu 
35.0..•••. 71.6 (7^,0) 

« Determinations of Itodeabnsh. ^ Di^termiottiUms of Cuhm and Iirwd«i«. « Determinatioiis ot 
MiUican, Joseph and l.owry. NIt.Nt), IV cori«|»oads to the a rhomhic form a»dNH<NO,IH 
corresponds to the S rhombic form of tdher wHtert. Millicati, Jomph a»d I*owrj designate m v 
the form of the salt which it staidc hetweeu and «l*. 

SoLUiitrTY or Amwowiiim Nitrati ir Wat»». 

(Kumakxm an4 r*mXf tn aer«nUie»et« RlAtitna* %m,) 


t«. 

|<i.o. 
{ 5 . 0 ,. 
5 <Mr. 
Iki.o. 
70.0. 

Ho . 

pi 

iJO .... 

loo .... 

UiJ . . . . 
l"AO .... 

I ’45 Or. pt 
I io .... 

j 4 o .... 
f 5 o .,,. 
ifapiK . . 


i»m», pt'f 

m $m%. Ml. 8 «l 

73.7* 

7^.34 

77*0 


MU\ Plmso. 
MhNOj III 


86.4** 

H7.0 

Hij.o 

•) 3.4 

95.0 

95.5 

96.5 

97 *’> 
9H.7 

1 00.0 


MhNO, .1- 


w 4 NH,NOj y 
Nil, NO, 


Soun 

too 8M. sat* eot. Phene 


O^i- per 

too iPee* see. eat. 


Sean 

Fheee 


% 3 


-16.9 4ai*30 IcetNH^HO^rhofih. 55 

-io,o 47.34 " ♦HH^HO^hemb* 60 tSo.aO 

-i6 tr.pt. — rhomb ♦ ^' rht^b. Bo 8«|.68t8«?.i.4) 
0 $4.94154*3) Nil NO-^ rhmh a^tr.pt. — 

20 I64.0) ^ 86 86.89 

2$ 68.19 ** 9S i9l.l5) 

33.3tr.pt. — /Srhomb^rhemboedr. 100 So.ai 
35 73.31 Nil NO rhowboetlr. 1a5tr.pt. -* 

iio (74.64) ** 130 95.64 


rhwiboedr. 


4- cubic 

cubic 
rhanboedr, 
cubic 


NH ND^ 

Nil NO^ VWM*V 
cttolctietragonal 
teiragoftal 


The following results for the solubility of amaottiM niir«e in water 
at temperatures above 100®, determiaed by the syaiheilc method, are by 
Benrath, Gjedebo, Schlffers md Wunderlich, 1937. 

Ona. per ^ ptr q per 

100 ms. sat. aol. ^ 100 »»*• s**« *®1. ^ 100 #»•* *•!* a«l. 


101 

89.8 

U 3 

W. i 

147 

97.7 

112 

91.7 

133 


159 

99.0 

119 

93 *S 

140 

, 6,5 

170 «.|H. 

100.0 


Data for the Solubility of ^woftium Nitrate ia Water at as® and under 
pressures up to la kilobars are given by Mams wd Gibson, 1933* The 
Solubility decreases continually frwn 67.6 percent at aiiwspheric pressure 
43.6% at 5 kilobars pressure, 39*7$ ^t I© kilobars and 25*3$ at is 

kilobars, the eutectic pressure. 
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AMMONIUM NH 


Solubility of Ammonium Nitrate in Nitric Acid. 

(Grtjschuff — licr. 37, 1488, '04.) 


Determinations by the “ Synthetic Method," 


(ttm, 

NI^NOg Solid 

t)er 10© rH*r 100 Phase 

Gms.St)!. Mob. UNO®. 


8 


21.1 

21.1 

NIkNOt.aHNO* 

23 


28.7 

31.6 

«• ^ 

29 

5 m. 

pt. 38.8 

50.0 


27 

5 

44.6 

63.4 

« h 

23 

5 

49-4 

76,8 

** 

17 

5 

54-0 

92.4 

** 

16 

4 

5 

.0 

54.3 

45.8 

93.5 

66.7 

NH.no,.UNO, 
lalal 


a— solution in HNO®, 


II .0 

51.7 

84.3 

NH^NOailNC.)., 

12.0 

54.7 

95-1 

" labil 

II .5 

57-6 

108.0 

“ b 

II .5 

54.0 

92.4 

NUiNOa labil 

17.0 

54.7 

95-1 

** stmWl 

27.0 

56.2 

loi.o 

•• 

49.0 

60.4 

120.0 

•* 

79.0 

68.1 

168.0 

I* 

6 »» solution 

in NH, 

,N 0 .. 


Solubility of Ammonium Tri-Nitrate in Water. 

(Groschuff) 


Gms. NH^N(h Gma. IING, Mob NH.NO,* Mok NIUNOj 


t®. P«r too C*m%. 

Solution. 

fKtr 100 (Jm’i. 
Sidutitm, 

JMT 10© Mob. 
HiO 

wr 1100 total 
Mob. Solution. 

Stdid Pha'kft. 

- 8 

342 

53-9 

64 -3 

22 

NH 4 N 0 ,. 2 HN 0 , 

- 2.S 

34-8 

S 4.8 

75-1 

23.1 

it 

+ 3 

3 S 4 

55-8 

90 

243 

it 

8-5 

36.6 

56.9 

“3 

25-7 

tt 

19-5 

37-4 

58.9 

22$ 

29 

it 

2S 

38.1 

(x> 

450 

3 t 

tt 

29.5 m. pt. 

38 8 

61.2 

00 

33 

ti 


• or NH 4 NOj. 4 »N 0 ,. 


NC 


Solubility of Ammonium Nitrate in A^tnunm Solutions of Nitric Acii>. 

(iri3. um,} 


Saturation was obtained by constant agitation for poriodi of i to u hours. Care 
fully purified rnatarials wore used. 


Results at U‘>. 

Rciultf at ib‘». 

Heswks at 3 (K 

RiiHuItH at 75 “. 

Gim. per IM 

Gma, per HW 

Gm'i. per imi giiu. 

Gms. per lOO gmi. 

iat. Ml. 

»ol 

mi, AOt. 

sat. w»L 


Ill*"'' 



‘ '"^'"'■^ 11 II........ 


... ^ - .. . 

U .NOa. 

NR,N(Ja. 

nmh- 

NII.Ntb 

MNOj. 

NH.MOj. 

HNO|- ' N» N(b. 

0 . 0 

54,3 

u.o 

67.4 

0.0 

70. 7 

0.0 84.1 

9.2 

43.5 

(K 7 

61 . I 

3.5 

65.5 

17,8 73.7 

i 5 .S 

38.4 

7.8 

59.1 

8.6 

60. C) 

16.0 71.8 

21.0 

34. 


^> 3.3 

10.6 

58.8 

76 .3 67,5 

'24 • G 

37.8 

9.0 

57 .0 

14.4 

5 5 .6 

3 i .6 66.8 

•>,'] A) 

31.9 

16.4 

45.7 

16.7 

53'! 

70 * 

3 o.o 

3 i.i 

71.7 

47,7 

»o.H 

51 , 5 

iiMtehob, el. al, iPlii, 

33 .'>. 

31 .0 

77,1 

40.9 

77 . I 

5o, fi 

o.c* 65.63 

36 . 7 . 

37 , I 

3 i."> 

39.7 

76. 4 

48. 5 

3 .98 60.I6 

39.1 

33.7 

36 .7 

39 9 

io. 0 

47 5 

8,81 55.95 

41.4 

34 

39,0 

40, H 

37. 5 

48.6 

14.65 51.17 

45,8 

39 

4 4.0 

46. H 

40.1 

51 .0 

71,46 46 35 

47.4 

48.7 

4 7 .0 

77.5 

47. 7 

55.6 

78.33 43.35 






AMMONIUM 


iio8 

SOLUHIUTY OF AMMONU.M NiTRATK IN AmMONIA. 
(Kuriloff —2. physic. Cheni. 25, lot), ’98.) 


t®. 

Gms. 

Nli4NOa. 

Gms. 

NH3. 

•Mols Nrr4\«>:, 
per 100 Mots. 
NH4NO3 

+NH3. 

t® 

Gm.s. 

—80 

0 

loo 

0.0 

33-3 

0 93 S« 

— 60 

1.3918 

4.4327 

6.25 

35 9 

0.7746 

~- 44'5 

0.9526 

X.2457 

13-9 

68.8 

4 .;;<a 5 

-30 

0.8308 

0.3700 

32 3 

94 0 

0.0439 

-10.5 

0 967s 

o- 35 ^S 

36-9 

190.8 

0.7578 

0 

0.7600 

0.2607 

38-3 

i()8.0 

- 

temperature (.if equilibrium 1 

»eUvt‘t*n 

Sdhitit,!' 


(i„K NH.NO, 

I MoW 

NH.NOr 
+ NHb. 


SOLDBILITT OF AmMONIOM NITRATS IH AqI^OCIS 

Solutions of Ammonia at 25'’. 

(Hunt, 10.-^?.) 


100 * HpO 


100 Piffi. aolv«nt 


Otts. HgO p«r 
100 M>B«. NH HJ) 


»■». NH^HO^ P«r 
100 ®olv«r)t 


Solubility ok Ammonium Nitratk in Aoui-ous Soi.i’tions ok Ammonium 

SlILFATK AND VlCK VpikSA. 

(MuH.iiuik, 191(1, 191-/,) 

Results at o°. Results at .v>“. Results at 70". 

(lie Waal, 1910.) (J^chrdnemdkcr-. ami Hurneii, I9t{»,) {ij|. Waal, 1910) 


(1ms. per 
TOO (Ims^ Sat. Sol . 

NH^NOa 


SpIIcI Pha^. 


Cliw, |K‘r 
100 (»ms. Sat. Sol 


NH.NO,. 'N»i'’ 


Hulitl Bh.ev 


9-53 NH,N 0 ,+[„, 


3 i' 6 i 19.5 r..) ' 6384 4;;,6 

30.87 20.43 sH.o6 K n 

31.04 20.4 1.2 JI ^3 

29S1 21.33 " 40-8o 13.37 

29.5^ 41*64 1.24"(NH4)gS()4 ^7.20 i() 48 

5>6t 37,89 mhhm, U) Q£ aH H3 

® 41*4 12 05 34.7 


O NH4NO3 

2 38 

3 Nfr,Nc>.4*i,} 

4 06 I t 
8.22 I t 11 2 


5^-75 II 43 » 2 74 48 

40 - 8 o 13.37 •• fcNff.j.sO* yi 

37-20 u) 48 cN-H,),Mh vu ic 


Cim*. Hn 

lootimn '‘41 s«»l. 

Nil, NO, 

.1 9 

84.03 o XH^NOa 

8i.3«H 3 41 " 

Hi or 3,43 

Ho 3^ 3 68 i,| 

76 or 3 96 

73 4H «,'.r4 Mfi.2 

^ 71 .SH 1,2 

70 IS’ 67112 f(N!r 4 .,S 04 
u . 10 40 Hi c.\'ir,hS()4 

o 4? Hi 


1.3 *^(NH4)2S()4.3N!l3N()s. 1,2 

only Rinsner and Brill show that th^ 

1.2 salt, (NhTsO ^H m “'i-ee" «* .«-<l too* is the 

Rive the m nt ai ricAl values are uoi ^ivea. The authors also 





1109 


AMMON IOM m 


Solubility of Ammonium Nitrate in Aqimoxm Solutions of 




Ammonium Acid 

Sulfate 

AT 





( WGhliT aad 1 

SchltfTer, lilJI 

s:,. ) 



Gms. pei 

r 100 gms. 


(Itnn. p< 

‘r too |fm<8. 



aat. 



sat 

‘ 



NH^NOj, 

NH^ n 80 ^. 

Solid Rhas®. 

NILNoi'.' 

Nil, H SO,. 

SolW 

i Ritas®. 

59.0 

13.9 

NH4NO4 

3o. I 

. 5 f .r 

NIUNOa 

.NfiiHSCb 

62.5 

25.5 

» 

27,3 

58.8 



45.5 

36.6 

n 

23.3 

62 .5 

NII4 

HSO4 

35 8 

47-9 

NlUNOg.NIUflSO^ 

16.9 

66.1 


It 

^2.3 

49.1 

» 

8.2 

69 .5 




The author alno give, the following re^^ultH for the «olnhiHty of the <lonhle. Halt 
NH4 NOg.NIIi H’S(\ in water at <iiflerent teniporaturoH. 

t".. .‘0, .50. 40. Ml no. 

Gms. NH4N03.NH4liS04 per kk) gni% nat. sol. 8-i.t) 84.(> 86.9 89.3 ()'ji,6 

Equilibrium in the System : Ammonium Nitrate f* Ammonium Thiocyanate 
i- Ammonia, {Foote ami m^i.} 


The mixtures were shaken at constant temperatures and the aaturatml Hiilutions 
analyzed by titrating the ammonia, using Gongo UihI as indieittor, and the thio¬ 
cyanate by the Voliiard metliod. The NH4 NO, was eHtimated by dif!t*reuee 


Results at 0 <». 

Results at 10 **. 

Resiills 

at MK 


Gras, par 100 gras, 
sat. sol. 

Gms. per |(K) gms. 
sat. »ot. 

(ims, piT SfW giijisi. 
sal- sot 


, ... '■"■■'HI,.. 






NotUl Rliair 

Nila* 

N 11 ^ UN 8 . 

Nil*. 

NII,CN«. 

NH|. 

NH,UNH. 

ill rack iriHprraturr 

22.88 

77 12 

22.70 

77 .:io 

21.35 

78 .65 

NfliCNS 

20.96 

69.88 

20 . n 

7 « 

“j - 

7 >.72 

a 

19.60 

64.9.5 

17,85 

64.66 

iH.12 

70,24 

n 

ig-oS 

61.72 

17.28 

(h.fij 

1 5 .20 

60.00 

»- 3 -NII|NC 34 

19 97 


i 8.52 

56.37 

17.73 


NII^NOa 

23.70 

44.58 

21.8; 

44.53 

20,37 

42.38 

» 

24.70 

37 i 5 

23.06 

34.53 

2 1 .20 

29.64 

a 

24.75 

24 . 55 

23 . 32 

21.70 

21 . 15 

*9 *47 

n 

24.22 

9.64 

22.55 

8.80 

21.i 3 

1 4 • 20 

» 

23.13 

0.0 

21.91 

0.0 

20.55 

iKim 

ft 


Solubility of Ammonium Nitrate in PresencS'', of SnutifM (Jiiloiudf. 

I hongaa«\ U»I7, iri‘i ) 

Equirnoleeuliu* mixtures of Nf!4 NOg | Na (II or of Nii N(Jg J N1f4CI were 
evaporated^at grndually inereasiiig temperatures and the solutions iinaly'/.ed after 
the separation of Nadi and before the appeuriiiiee of N114 < 11 , wliieh rotild be eiwily 
distinguished by its iTystalline form. The four ionn were determined in<l tbe 
results arbitrarily expre.ssed in terms of NH4 NCd^ -f iNa Cl. 

, Cws. 0ms. 

jmrjWl s m«. li^Q. |i»*r }Wt xmn. lt,(L ptr Um» ito». 11,0. 



NIL 

.N.(a 

f. 


NaU 

f. 

Nil, NO,.. 


N«M>3 

80* . . 

81 


108*. 

.. ir, 

loo 


, 720 

i4o 

0 

98*. , 

. r/8 

5 (! 

ill.., 

. ■ 'M 

lot 

124... 

. 2 5 Of 5 

320 

35 

lOO"* . . 

. 139 


115 .,, 

.. 6K { 

137 

129.*. 

, 3 , . 5 f»o 

427 

29 


Thrwi j4olutSon«i iirepiriiil ^qttimoieruliir «if N«iN<h ! Nlhf', 1 , utid tlo* lUheri* 

from equiBiolwislar mittwreiH <»f N'll NO, Na(U. The rtmidtH wen* for urn*, in thi* 

industrwl pre|«iriit»t»ri of Nlf,\0,. 
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Solubility of Mixtuiiks of Ammonium Nitiiatl, ani> Sooitm Nit 
IN WatKIA, fMtmtlain Mtwvil, if35,} 

G ms. | Hir too gtn t, tf j<L Onw. p^p 


t". NaNOj. KaUd I»havv 

12.(>7.,.. 68.4 i5o.4 NlliNO, 

68,4 *' 

100 gms. HjO dissolve raSI gms. Nil* 


N’a 

- 74 *<» 

I I. iV. . .. 76.68 

N<>;r4- .Ti:i gms. Nil NC^ 


roo cc., Pyridine diisolva gms. NlliNf)j it '*1*'. 


^*6 NO,. SolldPhas,! 

'i" NaNO, 

i 4 o „ ■ 

n it f(>0“, 

fWmiBrjstjp^ 195121 
(MttUor, I\., 1921 .) 


Reciprocal Solubility of Ammonium Nitrate anu Sodium Nitrate m 
Water at o% 15 ^ and 30"*, 

-ami j 


A'O 

Sp, Or. Sat. 

(imn. fwr tJm’* IMV, 

b • 

Sol. 

' Nfl,NO?, 

NjN<», 

0 

I -354 

0 

73 .« 

0 

1.407 

JOS.S 

66 

0 

1.264 

118.4 

0 

IS 

1*375 

0 

83. Q 

IS 

1.3H6 

24.03 

81 .31 

IS 

1,392 

42.81 

70 34 

IS 

1,401 

04,6 

78 0(1 

IS 

1.417 

HO. 9 

7 S ■’<1 

IS 

1,428 

152 

7 S' 3 S 


r. 

Sp. 

C»r. Sat, 

t Jms, tm 10© Qm. 

11,0. 



Sill 


NaNCV' 


I 

.420 

3 ^ 55*3 

7 S 

•38 


I 

.405 

156.1 

60 

.76 


t 


tm 

36 

•so 

ts 

i 

• 35 ^ 

I()0 

27 

•76 


t 

'330 

162.3 

17 

•63 

JS 

I 

, aoH 

167,i 

0 

30 

i 

.401 

0 

06, 

.12 

30 

i 

.450 

220.8 

88, 

■31 

30 

t 

,329 

232.6 

0 


Later determlnaiioiii of thii nysim t#y Kiki 110.1, gave the fol¬ 

lowing results, 


(Mi. p«r 100 

Ml. 

ml* 

i©U4 

a mu, pmf %m 


Ml< 80111 




t’ t 


'u»m^ 

' Mim« 

S2.ao 

0.0 

Afht^b Hnm 

60 

Ho, 4 i 

fl.O 

« rhomb NH,N0. 

52.46 

J.OB 


« 

n 

78.60 

2. 24 

, ♦ » 

50.42 

4.25 



*■ 

7<!. iti 

6.H7 

» 

49.0s 

7.18 




71.82 

9.«J 

It 

41.32 

20.02 



f* 

04. ^,9 

JO. 14 

"♦NaNO, 

38.71 

24.63 


"♦ 8<iNr>, 


0.0 

55.58 

N.NO 

0.0 

42.14 


N.IN0, 

80 

86,44 

0.0 

otrhomb NR,NO, 

64.0 

0.0 

NfLit'L 

♦> 

80.11 

8.71 

« < ’ 

62.54 

2.72 


w 

» 

75.4ft 

15* 09 

ff 

61.51 

5*30 


n 

•* 

72.116 

19.25 

"♦ NaNO, 

55.01 

12.64 


» 


01.118 

J5,17 

NaNO^ 

52.24 

16.47 


m 


It. 8*1 

4 J.O 1 

M 

49.60 

32.40 


nm). 

1 

so.ft 1 

51*6 

i« 

33.48 

30. 27 




0.0 

59.9 

«« 

22.85 

35.25 


m 

oR 

0 S. 15 

9,0 

rhomboedr. NH.NCL 

^0.95 

41.34 


n 


m,n^ 

J.78 

» 

0.0 

46*80 


H 

M 


5.1ft 

M 

74.64 

0.0 

i3t rtiowO 

« 

H5.97 

7# J 1 

H 

72.98 

3.70 


^ ” 

» 

85, 5 1 

8,79 

n 

60.07 

31.68 


** * 

H 

7ft. 2f» 

IH. 45 

«4.|laN0 

41.47 

31.02 



N 

0,0 

0 ‘1«till 

USO. 

13.01 

44.98 


« 



A 

0.0 

51.30 








40 
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Solubilities of Mixtures of Ammonium Nitrate and Other Salts. 

(Rildorf— Mulder.) 

100 gms. H2O dissolve 162,9 gins. NH<NOa -f 77*i gms. NuNOg at K)*’ R. 

100 gins. H 2 O dissolve 88.8 gms. NH 4 N ()3 -R 40.() gms. KNOa at </’ M. 
too gms. HiO dissolve 101.3 gms. NHuNOa H- 6.2 gms. Ba(NOa)a at 9*^ M 


Solubility of Ammonium Nitrate in Aqueous Solutions of Lead Nitrate 
AT 10® AND at 30 ° AND ViCB VBRSA- 
fMAl<luorl» lOFfi.) 


The authors results were plotted and the following results taken from 
the average curves. 


Qua. per 

' NH^NOj^ 

Results at 10 

100 SB®, sat. ®ol. 

0 

SUliU 

Fna®« 

Oa®. p«r 

Re.suIts at 

100 ^®. ®®t. iol. 

PU(N03)7^ 

20* 

60. 5 

0.0 

Nil NO 

65.B 

0.0 

NII^ 

51*0 

10.0 

58.5 

10.0 

II 

as-,-? 

20*0 


53.0 

0 

0 

M 

41.5 

0 

0 

H 

48.5 

29.0 

M 

40.5 

s 6 .0 

" ♦ Pb(Nn-), 

40.0 

11.0 

Pb 

30.0 

32.0 

I’biNO,), ' 

30 

31-7 

•I 

20.0 

29.5 


20 

32.5 

M 

10.0 

27.5 

(f 

10 

33-2 

” 

0.0 

27.4 

M 

0 

36.0 

II 


PbtNO 


Solubility of Ammonium Nitrate in Aqueous Solutions of Lead Nitrate 
AT 35° AND Vice Versa. 

tHUl ma K9plm» losn.) 


CRi®. p«r 100 

ipa®. Mt. »ol. 

801U 

On®, ptr 100 

ipn®. «ftt, iOl. 

Boll 4 



' turn* 


\ 

Fh®®« 

68.17 

0.0 


36.92 

32.61 


S6.IS 

18.04 

'» ‘ 

28 .75 

33.65 

II 

49.00 

29.44 

" ♦ Pli(NO_l, 

16. j8 

34*02 


48.47 

29.63 

Pb(NO,)- 

12.35 

33.9^) 


44-58 

30.79 

II 

0.0 

37 .17 

fi 


Solubility of Ammonium Nitrate in Aqueous Solutions of Uranyl Nitrate 
AND Vice Versa at 35® 

1917 , t 9 «.) 


Qa®, p«r 100 



ml. 

solid 

Ur®, p 

®r 100 put. 

®®t. 

»©L 

mii 0 


■ .y\ .. 

uu^/iSS^j, 

Wiiui® 


/. 

UO,(NO,)j.' 

PhM# 

6S- 

72 


0. 

0 

HH NO, 

24 

» 9 a 

49 

• 33 

2.1 . a 

60. 

84 


6 , 

9 

♦r ^ 

22 

13 

52 

. 00 

H 

51- 

84 


18, 

10 


20 

99 

54 

35 

"+U 0 (NO,i„.filI 

48, 

21 


23 

12 


17 

24 

53 

06 

uo,(?in,),.-6ii. 

43 - 

26 


30 . 

54 

« 

10, 

.38 

51 

.79 


35 - 

19 


40 . 

23 

“ 2. 1.3 

6 . 

. 36 

5 3 

2 3 

li 

34. 

69 


40 , 

81 

3 . 1.3 

2. 

- 50 

54 

.5 1 

M 

28. 

64 


46. 

. 31 


(h 

► 0 

56 

.oS 


2.1, 

2 = 

sNII, 
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AMMONIUM Uranyl NITBATES NIUNOj.lJO^NOgj^and ^Nll^NO3.UO|(N0j)2 

Solubility of Ammonium Ukanyl Nitrates in Aqueous Nitric Acid at ‘?Oo 
^ (Nichols, IlawcH, ct al, IIUS. | 


Results for NfUNOs.UOtCNOs^. Husuhs for '1NH4 N(>a.UO,(N03)2. 

amt. . _<•«>•»■ 


Percent NH NOa.IIOafNt) 
HNO, in per lOO gmx. 
solvenl. solvent. 

•aU 

SoUa Phase. 

Per rent 
IINOa »«i 
Milveut. 

NILNOj 
per i(H> ims. 
snlveni. 

Soiw Ph«M. 

0 

1 65.0 

UO,(NO,),.(ill,() 

0 

25 I .0 

IIO 

»(N0j),.6H,0 

10 

128.5 

n 

lo 

701 .0 


» 

20 

80 3 

u 

XI 

I 5 ( 1,0 


» 

3 o 

68.2 

»> 

3 o 

144.0 



40 

60 .5 


t> 

3 Ho.o 

NUi 

d 

2?: 

0 

20 

144.5 

iNHnN(),.UO,(,N 03 )a 

lo 

3 Ho.o 


- \ 

n 

3 o 

144.u 

» 

•U) 

21 5 .0 


)> 

40 

95.6 

)» 

To 

1 5 o.o 


n 

5 o 

61.4 

»» 


qH. 2 


» 

60 

38.6 

» 

40 

58,0 


0 



fio 

35 . f> 


0 


Solubility of Ammonium Nitrate in Aqueous Ethyl Alcohol. 

(Fleckcnitcin — Fhysik. Z , 6. 419, 'o;.) 


f 

20 

30 

40 

SO 

60 

70 

80 


Grams of NH<NO| Dlisolvcd per ?oo Grams At}. Alcohol of (Wt. %): 


100%. 

86.77%. 

76 . 17 %. 

SU%%. 


0%. 

2 -S 

II 

23 

70 

140 

195 

4 

14 

32 

QO 


230 

S 

18 

43 


196 

277 

6 

24 

ss 

144 

244 

36s 

7 -S 

30 

70 

1B3 

32^0 

.., 

9 

41 

93 

230 

... 

. •« 

10.s 

56 

... 

... 


... 


Note. — The figures in the preceding table were read from cmrveB shown in 
the abridged report of the work, and are, therefore, only approximately correct. 
Determinations of the solubility in methyl alcohol wdutums were also made but 
not quoted in the abstract. The '*Synthetic Methmi'* was used. 


100 grams absolute ethyl alcohol dissolve 4.6 grains NlbNOi at 14® and 3.8 
grams at 20.5®. 

100 grams absolute methyl alcohol dissolve 14,6 grams NH«NC)| at 14®, 16.3 
grams at 18.5® and 17.1 grams at 30.5®. 

(Schiff md Monttcchi — Z, physik. Chm., ai, a??, &t jo.S* ili* Br«yn - !hM., 10, ^8j, *92.) 

Solubility of Ammonium Nitrate in Aqueous Ethyl and Methyl 
Alcohols and in a Mixture of the 'Fwo at 30®. 
(Schfeinrm^km, 190S 


Gms. per too Gmt. Sat. Sdi. Gm». i»tf 100 (km Sxt. S« 4 . Ctim. ficr too Gm%. Sat. Sol. 


HtO. 

CtHiOH. 

NH4NO1. 

H, 0 . 


NIhNCh. 

mx 

n'lLUH 

iCMl»UfI. 

NHiNO. 

0 

96.4 

3-6 

0 

83 -3 

16.7 

3-4 

84.9 

11.7 

s 

89.6 

6-5 

s 

74.8 

21-3 

S 

Hi A) 

12.3 

10 

80.4 

10.7 

10 

63.8 

27.1 

10 

74.6 

16.4 

IS 

68.6 

17 

IS 

50-7 

35 


9 1 ■ 5 

24 

20 

S 3 -S 

26.8 

20 

35-2 

49.3 

20 

48.2 

3 S-I 

25 

32.5 

44.8 

2S 

19.8 

59 

25 

22,4 

54 

29.9 

0 

70.1 

29-9 

o' 

70.1 

29,9 

0 

70.1 


• Wdfht per cent rH^H « 51.7. C1ILOH - 4». u 
Additional determinations of the stdubiltty of ammonium nitrate in aqueous 
ethyl alcohol solutions at o®, 30® and 70® are given by dr Waal (iqio). At cer¬ 
tain concentrations ai 67.5® the solutions iieiMirati* irioi !«#** Litwrn 
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EQITILIBRIOM in THl SYSTRM AMMONItTM NlTRAT®, TBRTIARY BKITYL 

Alcohol ahd Water at 25®. 

(OlnningSr H«rrlng end Webb* 

The composition of the hqmogeneous mixture, plait point, of the three 
components, as determined by the synthetic method, is 21.6 gws. NH^NO^ 
33.1 gnis. tertiary Butyl alcohol>(CH^)gOOH, per too gms. sat. solution. 
The original results for the remaining points on the binodal curve are 
not given,but only the values correspontiing to derived t?mpirical etiua- 
tions for the curve. 


AUMONIUM NITRATE 

The binodal curve for the system 

Ammonium Nitrate Allyl Alcohol ♦ Water at 25® 
has been determined by Ginnings and Dees, but the authors do not 

give their experimental results but only the values of a series of con¬ 
stants calculated from theio by means of an empirical equation. Fnim 
these the conclusion is drawn that allyl alcohol seems to be more dif¬ 
ficult to salt out than either iso propyl or normal propyl alcohol. 

Solubility or Ammonium Nitrate in hi»s Acetic Acid Acid, DriERHiNtn 
BY THE FREEZINC-PoINT METHOD- 
fDftvldiion and CNHir. i 9 S 5 .) 


^ nta. HOla. OW. Hol*. Q«. Mola, NK^W^ Q». mi** 

^ par too g», ml*, par lOO m» Par tOO m* ml*, x,^ par pa. ml*. 



oat. Aol, 


** t , ml . 


*01. 


mu Ml 

16,60 

0.0 (1) 

67.6 

a. 468 

102.6 

19.36 

122.9 

63.1 

16.57 

0,074lU 1 

69.0 

2.636 

106.3 

23.3 

124.8 

66.8 

16.97 

0,1287(11 

71.4 

3*239 

108.9 

27.64 

13^*9 

71.6 

17.7 

0.283a 

72.8 

3.447 

110.6 

31.2s 

131.4 

75.0 

21.4 

0.3249 

78. 3 

4.710 

113.1 

37.98 

136.9 

78.6 

27.0 

0.3916 

80.9 

S.SO8 

iis.8 

43.31 

141.1 

82.1 

33*6 

0.5193 

85.7 

7.255 

117.0 

47.56 

149.7 

86.3 

45*8 

0.874s 

89.0 

8.620 

118.3 

SI.67 

157.8 

89.6 

61.2 

1.634 

97. 1 

13.68 

130.0 

55.S 

167.S 

100.0 

63.5 

1.887 

10 uo 

17.1s 

121.4 

60,1 




(i) The solid phase in these cases In CftgCTOH and NH^NO^^ in all others. 
One liter sat. solution of Awnonium Nitrate in pure acetic acid con¬ 
tains 3.5 gms. NK^NO^ at 16.96^, <Richelbcrger, 193a.i 
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KwniMiVH IK TIIK SySTKK StrsAT* "KK. u 

D*t*khikk» kv IKK ;^VKrHKr,/H, 


ftea. ptrlOOfii, S»L «l. 


:i«i Ja 



-"coTnh^^^ 


P Phium 

“20.6 

30.0 

21.0 

Ice 

-18,1 

21.0 

32,1 

»» 

-16.8 

20.0 

24.0 

tt 

-14.9 

15.0 

21.1 

♦1 

-11.6 

10.0 

37.0 

II 

-11.0 

0.0 

30,0 

II 

-12.8 

30.0 

7.0 

♦* 

9.5 

30.0 

8*0 

« 

- 6.2 

10.0 

9,0 

« 

- 3.7 

0.0 

10,0 

» 

-16.65 

0,0 

41 .1 

".Nil NO 

-11.1 

32.9 

0.0 

»^«COtSfl » 

-14.0 

37.7 

6.8 

M „ * 7 

-20.7 

30.1 

20,9 

H M 

“23.5 

29.2 

26.8 






-25.s 

2B.4 

1 K 7 

»* 

-26.5 

29.8 

31.1 

M 4. ^ 




^ MHAtL 

-18.5 

7.7 

41*0 

■^■nSStlJo. 

-13.2 

33.0 

6.7 ota){.Mi!„L 

-11.2 

34.0 

6.6 

H * ^ 

“ 9*1 

35*0 

6*1 


-19.8 

31.0 

7.44 

.1 

- 7.4 
-19.6 

36*4 

31*3 

3.07 

20,6 





ii. *ii. mil 


iwlia 

PhMt 


- 17.6 

- 1$.3 

“ 12.8 


3^.0 

1^.0 


- ^*0 
- , ui '* 
*■ <>.« 
j,e» 

H * i) 

H. 1 

U,«i 

1ft.K 

jB.ti 

21.7 
27. e» 
7 . 2 

12.H 

Ift.ft 

2tJ. t> 
27.6 

‘ 1 <•«* 

ft.ft 


30 .« 

20 . l « ' 

10. 


- 8.6 

36.0 

18.3 

H 

- 4.2 

38,0 

7*06 

H 

- 0.1 

40.0 

6.91 

I* 

” 6,2 

37.0 

6.1' 

W 

- 0,2 

40*0 

6*0 

n 

3.5 

42.0 

5*8 

n 

8.7 

4 S *0 

5-5 

w 

12.2 

47.0 

5*1 

n 

15.7 

49.0 

5*4 

m 

16*2 

49.2 

5.0 /?*ya)(NIL 

0*5 

40*5 

17.9 

4 w 

-21.2 

•m $m £ 

30.0 

35.0 

yCOlNH. 

7*0 

35.0 

12*1 

H . 

^ 4.0 

40.0 

10.0 

w 

15.s 

4 S *0 

27.7 

w 

26.6 

50.0 

25*0 

M 

- 9.8 

33.6 

39.0 

n 


' 21 . 1 
-to. J 
-t*:. 1 
-i t.a 

- 8.7 

- 5 .S 
-u. J 
” «l.O 
♦ ^ 0.7 

** 7.0 
7*0 
t J.O 

10.0 

11.1 

30.6 

13 .^ 

10*0 

33*0 

28*1 


2 

ift. *1 
iH. 1 
* m . o 

03 . « 

llll.O 

oft.o 
oH.ti 
1.0 
11.0 
12.H 
11 .IJ 
t*».2 
17.8 
¥$ . 0 
0 3.0 
00.3 
07.0 
«0*O 
38.11 
13.3 
1ft. 8 

17.6 

31.0 

30*0 

IftO' 

to.Cl 
1.0 
0.0 
It.O 
10 . 3 

aa ,7 

27*0 
16.1 
21.7 
11.6 
31.1 
31.1 
11.0 
1«*1 
13*1 
10* i 


1 ft * 0 
11.0 
10.0 
37. 1 

47.4 

Ift.g 
to. 3 
11.6 
14.7 
1 1.^ 
4.8 
«* 1 
47.0 
sift, 0 
41.0 
40 , O 

17.0 
M.8 
40*0 
41.0 
Si 1.1 
47.4 
1 * 1.1 




tt.H, I 

17 .1 
40.0 
43*1 
40.0 

47.1 
141 ,0 
43*0 
41 . 1 

48.0 

11.0 

48.0 

11.1 
40.3 
14*0 
57, 
10*0 
II.O 
14.0 
17.0 


NO, 

’’’ja.Nii no" 

" «* ’ 

yO)(NII,i,t« 4 jj 

Nil,NO, 

" ’jS-yNH.NO, 
«Nil NO ♦ " 


/SNII NO, 

% ■ 


/3 + yNH^NO, 

tt H 

yNH^NO, 


cors;;;TJs; ""•*’» • 
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IMMONIUM NH4 


UlTRitE 

100 cc atthydroi'i .U v»* with 4 #ccmp*iHi ticin 

at about iR®. iWrlnb .yi 4 tlivarr-iun , 

100 cc ^^rltliPf* *i, Pi -u r?i i«n|i. iHuil^r. 

^irUATi l>t AKHtilttA. 


t" 


r-^Wgf m 

% 

1^’ 


:m». m mf 

>vf** 

#ki. 

1® 

" ^ 

“SO* 

,6 

?D, 1 ^ 

H 

•'sm. 

,8 

f%* t 


■ III 

-46 < 


73.6 ^ 

|l 

- if,, 

-ft 

^7, Cl 


■ til 

- 45 ' 

»o 

73.14 ““ ^ 

U 

^ 4 * 4 . 

, «> 

77 . f 

— f u 

-44. 

»o 

73,5 ^ 1 

iJ 



3 

100, 

.01 ji 

(ll 

Scherer, ioii; F,?* 

limu, 

1 * 11 3, 






Sout0RiTt t*r AiiMPiitr« tn Itmnp 

nr SipiiiK awi» Vtrii VmiA at 


Dnffourth gr*i« nf itir* lr*^n wlMt*li* rmH flua#**! wtih vnri.fiilf 
anouai^s of the i^rt* *i»i|iil*|r mi-*! ml4r»j| itj r»*i,.r''ifi. Apwaftia 

was then 4llow#*f1 i« Mini I ‘t try'll aI of mir 

frow solttiioB. PO 


«#li, p#r 

. 

^in, milt , j?#r Hein, 

0.0 

8 .j 87 i 

0,667 

1*81 

o.liftn 

8*10 

0.1 40 

I, #3 

0.611 

8,1*0 

tt.tWSH 

0*0 

0 . 6-13 

7 . 01 




A 


Pree*lft|-|^l«l «Uiii ^ri* ^Iwt^ii fur; 


H,KD^ ♦ %^C), 

* ♦ tNH !,» 

» * NaCt ‘ 

" + » ♦ NaNO. 


♦ NaNO, 

+ n 4 s 5 , 

♦ PbfUfV 




lFI*vi 1^01^. ^ 4 wi 4 ^ki, 

tWmmfit If I 

I ** w 

sfjj; mttUmrf^ 

|P«?iWA« mi$ 


AlOIOlfllM llyilrc^eii FHCliFEITI (SlUHimh 

100 gmiiii wiitrr tliwuiivr 171 gi»iiiis 4i if, W gfiitiii nl 14.5* 

and 2to gmiiii #ii 41**. lAitwi .1117,1 


A1OIONI0M Ily|«i ,PHOiFmTl Slljmh 

m cc, HjO tii»»i..itvr 83 gfttt., Nlliliil^>i Al rm«ii mttp. (*H.imm 4ti4 1. ilim, iias-) 


NH4 AMMONIUM 


PO 
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AMMONIUM PHOSPHATES Mono, NIUHJ'O^ and Hi, (Ml4),HP0». 

SotUBlLlTY OF KaCII tN WaTKB. 

(IJtu-hanan und Wituu'r, I'J'iU.) 


Results for Monoarrunonium iMnisphair. 

Cms. NH 


t». 

|M'r m Km«». 

Sat. sol. 11,0 

0. 

. 1B.5 

33.7 

to. 

. 33.. 8 

39 . 

20 . 

_37.3 

37. 4 

3o. 

. 3k7 

46.4 

40 . 

. 3(0 3 

‘» 6.7 

60. 

. 4 ^), 3 

8 3 . *'» 

80. 

. 54,3 

118.3 

100. 

. 63.4 

17H.3 

no. 

r). 68.3 

313.0 


Results for Diamrijoutum Phosphate. 


Him . {NH,), HPO* 
i OO fms<. 


t" 

Hat. sot. 

HsO. ^ 

0.. 

3 t».o 

42.9 

10.. 

38. (> 

63,8 

30, . 

40.8 

69.0 

3 o. ... . 

4 ■^•9 

75.3 

40.. . , 

4 -^} .0 

81.8 

>0........ . 

47. V, 

89.3 

60. .. 

49-3 

97*3 

70. 

. 41.4 

106.0 


Additional determinations for monoainmoiuum agreeing fairly closely 

with the above, are given by Apfel, njii. 


The above values for mono «w)nium phosphate were confirmed by JKnecke, 
ig2i» Subseaweat determinations by Ross, Herx and Jacob, 1039 are some-* 
what lower than the above results at the lower tmperaturesand slightly 
higher at the upper temperatures. These investigatora aim} give a value 
for the solubility of diawwnium phosphate in water at 35® which is lower 
than the interpolated value irm the above table. H»ey give as the solu 
bility of tri wnonlum phosphate in water at 35®, the value, 17,7 gms. 
per too gms* H O. Isfolkowitsch, Berlin and Hanxew, iq-%2» found j9,o gms, 
per 100 pis. H^O at as®. 

The fallowing additional determinations of the SolubiUiy of Di«»»aluiii 
Phosphate in Water, determined by the synthetic method, ai temperatures 
above loo®^ are given by Jhnecke, 1016. 


t® 

dm , n«r 

too 9M* Ml* 


100 iPm* MAi. Ml. 

111 

63-0 

tSo 

m .6 

12a 

65.9 


81.1 

160 

3 *i *8 

aio m,pi. 

100.0 


The temperature is that of complete solution of the solid phase. 















AMMONIUM Nil, 
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EoniLiBRiuM m thr Ststbm Ammohia, Phosphorus 
Pbhtoxidb ahd Watbr at o“ ahh at 25°- 

(Jito«ck.e, losrr.) 


Results at o® 


Percent NHjj 

Ctea. HgO to 

Percent 

in dissolved 

dissolve 100 

In dissolved 


gsis. NH3 >Pj.05 


92.2 

1090 

34.0 

8^.1 

1480 

3 t *0 

7 S *0 

1870 

26.0 

68.0 

207 S 

24.5 

65.0 

2110 

24*0 

55*7 

1990 

19*2 

a2.o 

1440 

6.0 


Results at 25® 


Ctas. Kj,0 to 

Percent NH3 

Owl. HyO to 

dissolve 100 

in dissolved 

dissolve 100 

PUA. NH3*P^03 

^3 ♦ Vs 

^s. NH 34 .p^ 0 j 

659 

95.3 

563 

257 

8$.8 

881 

210 

60.7 

1090 

315 

41.5 

705 

326 

32.5 

222 

486 

27.2 

127 

6 s .8 

22.5 

92. 2 


20.1 

313 


12.62 

232 


8.60 

63.7 


Using the above results supplemented by those of Parravaao and Mieli» 
1008 upon this system, the author obtained the following results for 
solutions saturated with ^3^4* 



Percent HH3 

Oma, Hj ,0 to 


Percent 

Otoe. M^O to 

t® 

in dissolved 

dissolve 100 


in dissolved 

dissolve 100 


««3 ^ Vs 

IPS. MH3^Pj,03 


KM 3 4 P^O^ 

pw. 

0 

0 

73.0 

2S 

4.2 

32.7 

II 

3.2 

79.0 

M 

4.9 

s8.i 

II 

$.9 

126.6 

W 

7.1 

97 .^ 

II 

10.0 

185.0 

H 

10.8 

140.0 


The author also gives data for the (luarternary system ^ JH^O t 
P 0 -*• H.O at 0 ® and at 25 ®. 

2 5 2 


Solubility of Ammonium Phosphates in Aqueous Solutions of Ortho 
Phosphoric: Acid at 25 - 

(Piwker, 


Gms. per too Gms. 
Sat. Solution. 


H,P04. 

NHa. 

4.1 

22.6 

4.4 

18.4 

10 

13.1 

20 

7 

30 

7*7 

34-4 

10 

40 

10.2 

48.2 

II .6 


Solid Phase. 

Gmi. i»rr 100 Griw. 
Hat. Sidyticin. 

Solid Phatc. 



Nib. 

NH 4 H,P 04 

(NHOaPOi-sHsO 

40 

9 

H 

30 

5.4 


tt 

20.6 

4 

it 

ti 

30 

a.B 

II 

it 

40 

4 

II 

(NH 4 )»P 04 . 3 H, 0 +(NH4)bHP04 

so 

4.2 

II 

(NH,)*HP()4 

60.6 

4.4 


(NH4)aHP04+NH4H2P04 





The original figures have In^cn calculated to grams, platterl on cross-stjction 
paper and the abdve table read from the curve. . . , . , t *tn 

Data for this system are also given by D'An-i .ind ^H'hrctner (n^io). I he 
agreement is satisfactory except for the ^ entl of t he citrye, for which 

much lower values for the Nil* coiniwneiit arc Riven by D’Ans* aiul Schreiner. 
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NH4 


AUUONIOU PHOSPHATES 

Eqoii.i«*ium ih t*i Stsiim .“MmHiA, Ortho Phosphoric Acid 
AND Watir, Drtirmihrd bt thi Sththiiic Mrthod. 

1936 .) 


The temperatures are those at which the last trace ot solid phase 
disappeared. 


A 

wt. 

Parcanc 

Solid 

^,0 

wu 

PtreAMut 

Solid 

t" 



PIUUMi 


' WH j, 

V' 

Phaa« 

90 <?) 

6.S 

3 S .0 


iS 5 <?» 33.6 

19.3 

(NH^I.PO^.all.O 

* 

49 

S .9 

3-0 

« 

187 

31.5 

33.3 



11.3 

3.2 

Nii^H^ro, 

146 

iS.s 

33.6 

H 

126 

8.5 

30.0 


1 aS 

18.7 

36.3 

W 

88 

6-5 

30.0 

n 

149 

19.1 

41-1 

»• 

93 

11.0 

3 S »0 

n 

134 

16.7 

40.9 

tl 

85 

8.5 

3 S «0 

» 

11s 

19.3 

58.9 

n 

88 

10.0 

40.0 

H 

13a 

i8.6 

57.0 

n 


17*0 

30.7 

(NHJ H,PO^ 

131 

37.0 

17.0 

n 

164 

18.5 

33.6 


117 

16.6 

57.3 

M 

180 

i 6.4 

18.4 

«« 

ia5(?)i6.5 

51.4 

n 

110 

15.0 

30.0 

» 

114 

15.3 

53.5 

n 

100 

13.5 

30.0 

n 

95 

13*9 

53.9 

H 

7 a 

13 «S 

35*0 


101 

17.8 

69.6 

H 

58 

13.2 

41.8 

« 





S 3 

13.5 

40.0 







The author also gives similar determiaaiions tor the regioa of the 
system in which two liquid layers are formed. 


Solubility of Monoammonium Fhosfhate in Aqukou 8 SoLiiTiowi of Ammonium 
Sulfate at fApw, liii.i 


Mols. per IW fffti. Urn*. Fir m iRt«. UuU, fw tm $tm. Cwn. p§r jM |ms. 

sat, iK)l. ML aol. »al . »» L. «»aL »ol. 


P04. 

SO4. 

NK 4 ttsr 04 . 


ro„ 


NM.tl.l’O., 

(NHvljSO,. 

3.58 

0.0 

29.7 

0.0 

1.53 

1.41 

.7.6 

18.90 

2.40 

0.17 

27.6 

2.25 

i. 3 i 

k 84 

I'l. I 

24. 3 I 

2.34 

0.27 

26.9 

3.57 


2,55 

11.4 

33.68 

2.26 

0.35 

26.0 

4.82 

0.82 

2. t|2 

'.)•44 

38.58 

1.78 

I .o 5 

20.5 

i 3 .H 7 

0.814 

7 .% 

•J- *7 

38 . iB 
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AMMONIUM N 


Equilibrium in the System DiAmmonium Phosphate, Iso Propyl 
Alcohol and Water at 2 S®- 

(Olftnlngs ana Ch®n, t9?i.) 


The points on the binodal curve of this system were determined by 
observing the appearaunce or disappearance of clouding in a mixture of 
weighed amounts of the salt t'lnti one of the liquids upon addition of 
weighed amounts of the other. Tie lines, *, were loc^ited by means of 
determinations of the salt in pairs of lipiid layers in contact with 


each other, and 

Oms. par 100 g)»s. 

, the Plait Point, 

hc^ogtnious mlxrura 

PP, was found 

»1«8. p«r IOC (pji. 

by plotting. 

. ^mogauious wlxt 

/(NH^)^HPO^ 

ITO C^OH ^ 


Iso Cyi^uH 

3.48 

39.30’ 

17. 19 

14.11 

5.55 

32.84 

i8.10 

13. 19 

9.53 

24 . Bo 

23.20 

8.79 

n.8 

21.6 PP 

27.14 

6.18 

12.74 

0 

0 

32.84 

3.62* 

16.48 

14.90 




The composition of the homogeneous mixiure (plait point) of the 
system composed of Di ilmmonium Pht>sphaie, Tertiary Butyl Mrtthol and 
Water at 25*^ was found by Ginnings, Herring iiiul Webtj, ion, 
percent ^3*8 percent tertiary IGH^)^GGH + (>2.4 percent 

Hj, 0 . The original results for the remaining points on the biiuuial 
curve are not given but only the values of constants calctil.iteci by 
means of empirical equations. 

The binodal curve for the system Di . 4 inm<tninm Phosphate, Ally! ^lcohi)l 
and Water at 2s® was determin<*d by Ginnings and Dees, Dwi ihe 

authors give only the values of const^uiis t ahnilated by means of 
empirical equations. The conclusion is drawn that allyl alctdiol 
seems to be more difficult to salt out ihitn either normal or iso 
propyl alcohol. 


AMMONIUM Sociiuni PHOEFBAT 13 

Data for the distribution of eacli of 5 aniititniiuin Sixlium ortho- anti pyro- 
phos))hute8 between water and chloroform at iM'^are givtm by Abbott and Bray 
(1909). 


AMMONIUM Zinc PHOSPHATE 

100 cc sat. solution of Ammonium Zinc Phtmphaie in Wat#*r contain 
0.0136 gm. Nll^ZnPO^ at 10..md o.oinn (Artmann, iok,.) 



AMMONIUM 


1120 


NH4 


AUUONIUU PerRHENATES 

One liter sat. solution oi Amraoniuni Per Khenate in water coniain about 
120 gms. NIl^ReO^ at 20“, (Nodilak .inti Notlti.ik, 1029.1 

100 gras- sat. solution of Ammonium Sulfo Per Rhenate in Water contain 
S 8 ,s gms. NH^RkijS at 20“. (Feit, ion.) 

AMUONIDM SULFIDE (NH^ijS. 

100 gns. Liiiuid Ammonia dissolve lao gras. .u 25®. (Hunt and 

Roncyk, 1933.) 


S 


SO 


ammonium Antimony SULFIDI (Sulf^KAntummatt*) (Ni!4)3ShS4.4HiO. 
Solubility in Watkr and in At^imuvs Alcohol, 


In Water. 

(Dtrnk, i‘h>K ) 

In Aqtii‘0UH Alcohol at 10*. 

t*. 

Gms. {NHA)|SbS^ , 
per 100 Gms. Sat. Sol 

SajIuI 

(Jtn’* {wr C*«v* 

' tyiitJIL 

S;it, Sti’iition. 

i.MihbSbiC 

- 1.9 

9*9 

ke 

0 

43.2 

- s 

20 

41 

S-« 

35-9 

- 8 

30.2 


U),t 

23.1 


41,6 

Ice+(NH 4 )nShS«. 4 MiO 

43 - 1 

8.7 

0 

41.6 

(N» 4 )s.SbS 4 . 4 H/) 

53 • I 

4.1 

+20 

30 

47‘7 

S 4 -S 

a 

<< 

93 -i 

0 


AlWOHIDM SULFITE (NH,),.S 0 ^.li/). 

SouiBiUTY or Ammohihw SutriT* jh 

(tmiUMA aftd mrmm, mm* ii». \ 

WATi». 



d. or 

OM. 

(KK^)^aOg ptr aou« . 

pia. FbKAMi 

4. af 

OHi. 

p«f 80 tl 4 

^ mi* aol. 

too 

mu *#l. 

too «««• «L 

§01. pfetii 

- 1.73 

— 


4.961 ^ce 

1.2042 

¥). M 

tNII,)^,.H ,0 

“ 3*35 

— 


9.698 ” 30 

U 2097 

40.7? 


-6.27 

— 


16.817 ** 40 

1 . aa<tn 

43.96 

»> 

- 9.69 

— 


23.6^2 ” 10 

1.23116 

47 .36 

« 

-12.96 



^.8SS "♦ei!j^ 3 tV 6 o 

H. 07 t> 

39.16 {K^H L.SfLllpao 

1.2424 

1.2558 

50.94 

5 «.?t 


-n.52 

— 


1.2716 


■■♦(NH I.SO 
(Nil 

- 6.SS 

— 


30.6a “ 80A tr. pt. 


0 

1.1792 


32.40 ** 


59.53 

^10 

1.1896 


35.05 •* 90 

■— 

6tl. tm 

^ VI 

IS 

20 

1.1943 

1.1995 


36.40 ** too 

37.80 


60 .mi 

PI 
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AMHONIUM N 


SOLOBILITY OF AMMONITTM SULPITK IN AqUEOUS SOLUTIONS OF 

Ammonium Sulfate and Vice Versa. 

(tahlKawa anti MurooEa, i 029 .) 


Results at 


per too 

sat. sol. 


Solid 




FJias® 

36.40 

0.0 


SO^.H^O 

34.10 

3.64 

tt 


31.22 

29.73 

27.11 

7.98 

10.31 

14.19 

If 

If 

If 


25.65 

16.94 

“ 


22.81 

21.76 



21.92 

19.72 

23.38 
27.20 

M 

IN". 


17. IS 

28.80 

1 SO 

13*63 

31.68 

** 


9.69 

34.82 

ft 


5.45 

38.08 

M 


0.0 

42.52 

** 



Results at 30® 


Oms. par 100 

sat,. soX* 

Solid 



PhM® 

40.77 

0.00 

(NH )^SC) .ILO 

38.86 

2.83 


36.19 

6.99 

It 

33.33 

11.19 

ft 

31.03 

14. 30 

fl 

28.04 

19.61 

II 

25.87 

23.31 

If 

24.64 

25. 21 

".(NH 1 m 

lB.41 

29.60 

(NHJ,S0, 

12.66 

33.88 


8.41 

37.13 

It 

2.74 

41.68 

** 

O.D 

43*87 

II 


Simultaneous Solubilitt of Ammonium sulfite and Ammonium 
Sulfate in Water. 

flahlKam and KurtiokjL, 


.0 

0 ns. par 100 

jgna. sat, nol. 


Ohs# par lOO 

aat. aoX. 

t r 



t 

. 


-21.5 

10.89 

30.57 

50 

32.75 

21.89 

-11,52 

12.88 

29.85 

70 

42 .28 

17.71 

0 

15.41 

29.05 

80 

48.26 

15.13 

IS 

19.72 

27.20 

90 

49.14 

15.01 

30 

24.64 

25.21 

100 

50.53 

14. So 


Solid Phase (NH ) S 0 „J(^O INII. KS() up to 80^ and r 

(NHJ,Sn^ ihereAfter. * ' ' ' " " 

4 r 4 


AMMONIUM Pyro SULFITE 

100 gms. sat. solution of Ammonium Pyro sulfite in Water contain 
71.33 ^ 5 **' (Ishikawa and Hagisawa, 1^31.^ The 

authors also give results for the systems (NIL^S 0 f INII 4 * H^O 

and (NHJ^S 0 ^ SC)^ ♦ H^O at 55^ 

100 gtns.' liquid Sulfur Dioxide dissolve 0.048 gm. 

(Jander and Ruppolt, 1937.) 


AMMONIXJM Sodium HydroKon BXILWXTE (Sih}N.i^il(S(hh4lh(X 
100 gms. liaO dissolve 42,3 gms. H.ilt at 124*' and 4H.5'’ gms. at 15**, 

CHt*tiwiru:krr, iSHy.) 
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SO 


AMMONIUM SULFATE (NHv),SO,. 

SoLUiniJTV IN Watfh. 


Avorasro curvo from tho romilts of Hmiohush. : Simrgi, Bovalini 

anil MedkL 1924; Sborgi, 1924; Ninhi/nwa, 1U2U; iinU.m, irii ; (.avon and Mitohdl, 1924; aud 


Weston, 1922 

Gm^. (Ntfd^SOi 
per lotf gins, 
sal. sol. 


r. 

- 5 .,. 

~io. 

“ 15 . 

-•I9 (E.iUh;.) 
-10. 


17.0 

28,0 

36.0 

39.8 

40.5 


Solid 

Phase, 

Ice 

» 


»+iNn.',sot 



OnH. 

Sidia 


Gm^i. INILUSO 



urr HMi guis. 


prr imi 

gmi. 

Solid 
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r. 
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0 

.. 41 
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3 
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.. .il. 

m 

M 
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p. 

,7'i 

M 
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.. 4 '* . 

o'l 

» 

40 

44. 

' 7 

» 

i 5 . 



>• 

‘'lO 

1 .V 

.8 

14 

'»o. 




f»o. 

47 - 

lO 

U 


The density of the s.u. solution .it i'," is i.anS, -ui-l at lo® it is 


1* 241 


Later determinations by Ishikawa .md Hurtmka, 19.10 are as follows: 


Oas. 

(NHJ-SO p«r 

0aUa 

,u 

ll»«. p«r 

lioUd 

^ 100 

4 r 4 

gns. sac. sol. 

Phs®# 

c 

lt€ #»®» *Mit. sol. 

Phast 

- 1.05 

3.246 

Ice 


n 3.47 


“ 3*70 

12.233 


to 

4 t.B? 


- 5.28 

17.102 

” 

no 

nn .Ho 


EuteC 39 . 7 S 


50 

<r ..75 

II 

-11.5a 

40.4a 

tNllJ.SO^ 

60 

46.6« 

H 

- 6.55 

40.59 

H 

70 

47.54 


0 

41.22 

** 

Bo 

48.47 

H 

10 

42.11 


00 

49.44 


15 

42.53 

n 

ICXI 

50 .fiJ 

n 

20 

43.00 


loB. 

5 b.pt.^l.53 



Individual determinations by a number of other investigators are 
usually in good agreement with the above results. 

The following results for the Solubility of ^monium Sulfate at temp¬ 
eratures above 100®, determined by the synthetic method, are given by 


irath, 

Gjedebo, Schiffers 

and 

Wunderlich, 1937. 



,0 

Ctafl. (NH^)|,B0^ P«r 

,0 

«»#. pif 

c® 

tm. 

t 

100 ino. MC. sol. 

c, 

too IP«. i«l. 


too 9m, mu 

100 

50.8 

225 

63.0 

325 

71.5 

125 

S3*a 

250 

64.3 

350 

74.0 

150 

S 5*5 

275 

66.? 

375 

76.5 

175 

S 7 .S 

300 

60.2 

400 

78.7 

200 

59.7 
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AMMONIUM NH 


Solubility of Ammonium Sulfatk in Aoufous Solutions of Sulfuric 

Acid .vr 30". 

(Van Dorp, lyio ami i*>n.) 


Gms. i>er roo (Jms. Sat. 
Solution. 

Solid Piuu«*. 

(Jms. tx*r roo (JmH. .Sat. 
.Stihu l<m. 

Si>li«l PhiiM. 

(NH,):SO.. 

44-3 

ILSO4. 

0 

(NH,) 2 S 04 

(NUd-.StV 

32.8 

H3SO4.* 

40 

(NH 4 )HS 0 

43 

10 

(i 

26.1 

45 

ti 

44.1 

13.2 

(NH 4 )..S 044 - 3 .t 

20. q 

SO 

i £ 

42.9 

IS 

3-1 

17.6 

55 

it 

41 

20 

U 

17.8 

60 

it 

40.8 

25 

(< 

20 

61.7 

it 

43 

30 

“ 

30 

(12 . () 

a 

45-5 

33.« 

•^r-f (NIIOHSO, 

37 

62.2 

it 

42 -3 

3 S 

(NMLillISO, 





3.1 3 IlN’iUDSOil.HaSd. 


Additional results for this system are jjiven by D'Ans, 1900, 1911* 
Results for the solubility of mixtures of ammonium sulfate and lithium 
sulfate in concentrated containing tr«ices of 11^,0 at are given 

by Van Dorp, 1913-14* 

RQniLIBRinM IN THE SYSTEM AmMONHIM SULFATE^ SULEORIC 

Aclb ANb Water. 

(Loeuty ma L&ffute. ibss. ins 4 .) 


SO 


la, par 100 i^s. atii. «ui. 
HjSO^ (NiU^SO;*-' 




p«r IC^ »ai<* Ml. 


miui 
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Results 

at 30® 


Kesu 11 .s 
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(NUp so, 

” *t- fit 1 ( 4 • 1) ♦'(3.1) 

34.35 

50. 96 

(3.1) 4. NH II 

13.11 

44.71 

54.2H 

25.5 

NH^HSO^ 

25. 3 X 

4 1.48 

MC (4,1) (3.1) 
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’* 

33.88 

45.U 4 

’• NH JiSC) 




59.37 

17.62 

NlIJiSO/ 

Retulis 

at 70® 


61.s 

38 • $ 


0.0 

58. oB 

(NH ) 80 
” 4. rc:( 4 . 1)^(3.1) 

.Results 

at 50® 


17.5 

no. 5 




24 .62 

49* 02 

(3.1) 

0.0 

45.79 

({ 111,1 f^r), 

34.93 

54.97 

« NH 

15.2s 

47.82 

1 J-..L 

55.02 

31.15 

KH^H!^)^ 

17.92 

46. J 9 

(4*1) 

59.45 

40.55 

ft 

24.60 

45.51 

MC(4,1} (3,1) 





(4.x) = 4(NHj^sn^ ^ n.,so^; (3.1) - 

Determinations at and 90^ were al;iO made but the numerical results 
are not given in the present papers. 
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AMMONIUM NH. 


Results at 25 ". 


Results at 60 ". 


iixm. por 100 gms. 
unt. BOl. 


ISaiaSO^. 

(NH.lvSO.. 

SoH<l IMwtsi* 

Xa^SO,. 

(NHOsSO,. 

SolUl l*hasR. 

3.36 

41.7.3 

( N H4 ).j SO,4 

0.0 

46. 80 

(Nri 4 ),S 04 

G .65 

39. i(> 

» 

10.70 

40.3o 

» 

8.00 

38.70 

») -H-" 1.1.4*^ 

iG .33 

36.91 

» 4 - Na^ SO, 

14 17. 

77.47. 

1.1.4 

18.70 

9.9.48 

NatSOi 

7.3.90 

1.6.8 

»> 

7.G.94 

i)- 7 <' 

» 

25 . 7G 

14.1 

» H NasSOi.ioHaO 

3 1.70 

0.00 

j) 

7,4 * ■> 

71 78 

17.6 

7.4 

NaiSO*. loH^O 

»> 1 

(Nn4),SC», 

.Na^SC) 4 . 4 HtO 


Frecth also gives ooinple.lo data for the quaternary equilibrium in the system : 
(NH4)a SO4 + NH4 Cl O4 4 Naa SO^ + Na Cl O4 + 0 at and at Go^ 

100 gins. dissolve 4G.6 gms. NH NaSO .aH 0 at 15® aad the density 
)f the sat. solution is 1*1749, 


KQun.nnuuM in thi% Systkm Ammonium Sux.katk + Sodium 
S ui.i ATK 4 " Wateiu 

(This system has been studied in great detail by Dawson, 191B; Matignon and 
Meyer, i9i7-i9iB ami Levi, 197.4* Uesulls at selected temperatures are given by 
Nishizawa, 1970; Fedotielland Kolossofl, 197!!: Sborgi et, at ,197.4; and Freoth, 1924. 
Levi presents a’ diagram imnstrueted from all available determinations and his 
results agreiuu gimeral with the curves obtained. The following table is taken from 
the paper of Dawson.) 

1 .1.4 (NH;).^S 04 ,NaiS 04 . 4 H 20 . 



ihnn . 

pw 100 gras. U, 0 . 

Mols. pi*r mnU. 11,0. 
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.. .6 

40 

63.5 
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AMMONIUM Nkke! EUUfATE s.D*^,o!l,n. 
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ammonium Lead SULFATE (NIL),S0,.PbS04. 

Solubility in Watbr. 


AMMONIUM NH, 



(Barre, ryoj.) 

Gms. (NH4 )sS 04 r»er loo Clms. 

t®. 

Sat. Solution. 

Water. 

20 
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13.86 

so 
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19.25 

75 

19.52 
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22.74 

29.42 


Solid Phase. 
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<C 


EQOILIBRinM IH THB SYSTIM AMMONIUM SULFATS 
Prasbodymium Sulpatb and Watbr at 2$° 
(ZaaDonlnl and Raatalno, 191 ^ 9 .) 
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0 
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Solid 

Phaaa 


AMMONIUM Strontium SULFATE (NIl4)aS04.SrS0i. 

SoLUuiLiTY IN Water. 

(Barre, 


f. 
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Sal. Solution. 

Water. 

50 

43-96 

78-54 
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AMHONIOM Thorium SULFATE 


Equilibrium in thb Systbm Ammonium Sdlfati 
Thorium Sulfatb and Watbr at as°* 

(BOMOliatM and noKanaann* 19 SF«) 
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EQniLISMDM I* THt StSTlK Ahkohuih i^trAT*. USAKTL SOLrAII 

Aft® VATIt AT 25®, 

{fol«aU 
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AMMONIUM Vanadium BOUATE (Alijtii) (NH4),V,(S<)*)*i4!{,(). 

100 cc. H ,0 diwolvc 31.69 gmii. atihytlrom* ur yH.so gms. hydrate<l sail at 25°.. 

AMMONIUM Zinc SULFATE (NJl.),Zn(Sf1,),.6H,(). 

S<>LUI«t4TV IN WaTEK. 
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r#. CNIia»74t(Sn*), 

ptf tm i * m %> 


16.66 

30 O 

* 3 * 
as 9 
39.6 


Wai^ 

20 

^5 

30 

35 

43 


SQEItlEKlEH IE ?«1 SfiTiN ANNONStm StlirATH, ^I»C 
StttfATt A«» WATilt at 2 $^* 


E«iuiu 0f er»m wa OAr^tr, x§m 


«A*4iiyi Af Hill «#i^ TAylor* jr,. tin 


Qw. itr 


um: 


0. 

a 

0 

0 

Oa 

0 

0 

0 

1 

3 : 

3. 

% 

3 - 


0 

0183 
0291 
0795 
0930 
* 1708 

»3176 

>6330 

>100 

160 

560 

571 


Jgoo pm, 

tel 14 

fltel. i#f 100 Ml,. Ml 

r !««»/. f 


teU 4 

PtoUi 

5*820 

tmi^ 1 


0.0 

43*42 

tNH i 

-SO, 

3*742 

1 . 1,6 


0.09 

43.40 

• % 

*.»!6 

2*993 



0.13 

34*03 

i, 1.6 


1*913 

n 


0,47 

31 . 314 

1 , 


1.388 

w 


1.23 

ltt.65 

m 


0.851 1 

m 


2.96 

8 1* 4 J 



0.6054 

« 


6.73 

1««7 

»* 


0.4680 

M 


8*11 

4*93 

» 


0.1348 

m 


16.07 

1 * 29 

1* 


0*2628 

m 


26,21 

2*03 

m 


0*1703 

Ht 


36.22 

fl.# 

"♦Zn!?rt,.7H.O 

0*1313 


36.72 

0.0 


tM 

0.0 

Zb SO 

A 

.tH 0 ' 

f 

f f 


lal.6 


INH^l»S0^.2a^^.6HjO. 
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Results for eauilibrium in this system at o®, 40.$®, 64.5® and 

100® are given by Benrath, 1931. This author also gives the following 
values for the solubility of the double salt in water. 

AMMONIUM Zinc SULFATE (Nil J . ZnSO^ . 6 H^ 0 . 

Solubility of Ammonium Zinc Sulfatb in Watir. 

{B«ni-&Ch. 19 M.) 


r ® 

dm. 

Solid 


Otto. fNH^) ^SO^'ZnSO^ 

Solid 


p«r ICX) gna. 

Pbao« 


D«r 100 gas. Hj ,0 

PhM« 

0 

7.3 

1 .1.6 

70 

38.19 

* 1 . 1.6 

17 

11.86 


80 

46.75 

II 

3 S 

17.95 

i> 

90 

$8. 1 

It 

50 

25* 30 


100 

72 .S 

*' 


Solubility of Ammonium Sulfate in Aqueous Ethyx. Alcohol Solutions. 

(Traube and Neuberg — 2 Ch<*m. t, 510. ' 87 ; Hofliandor Ihid. 7» 'ot; Schrdncmakcr — - 

Ibid, 23, 657, '97 ; de Bruyn— Ibid. 32, 68, ’00; Ilncbargt r — Am. Ch. J, X4« 380* 'pa.) 


Upper Ijiyer Results. 
Grams per 100 Gms. Solu¬ 
tion jit 1©** 40®. 

I^AViT T^iver Results. 

Gms. (NH,)3S04 per 100 g. 

per 100 Gms. .Sulutum at; 

CillftOH. 

(Nil 4 ) 3 SC )4 

SoluUon. 

6.S‘*. 



loo 

0 .0 

0 

42.0 

42.6 

44 

80 

O.I 

25 

39 0 

40.2 

? 

70 

0-3 

S-o 

36.2 

37-2 

? 

60 

1.4 

7-5 

33*2 

34*5 

43 

SO 

32 

10.0 

30.0 

31.0 

35 

4S 

4.8 

“S 

27.2 

00 

b 

? 

40 

6.6 

15 0 

24.6 

25.2 

? 

3 S 

9.2 

17 'S 

22.0 

22.4 

? 

30 

12.2 

30.0 

20 0 

20.0 

? 

25 

14.6 






SO 


Note. — When ammonium sulfate in added to aqueous Holutions of alcohol, 
it is found that for certain concentrations and temperatures the solutions sep¬ 
arate into two liquid layers, the upper of which t^ontains the larger percentage 
of alcohol. 

Most of the determinations which have l)een made upon this system, as con¬ 
tained in the papers referred to above, are given in terms of grams of ammo¬ 
nium sulfate, of alcohol and of water |R!r loo grams of these three components 
taken together. Those results which are givtm in other terms can be readily 
calculated to this basis, and it is, therefore, imssible to make a comparison of the 
several sets of determinations by plotting on cross-section pat>er and drawing 
curves through the jwints. In the fjresent case the grams of alcohol per 100 
grams of solution were taken as ordinates, and th(t grams of ammonium sulfate 
in the same quantity of each solution taken as al)sciBsie. It w^rs found that a 
single curve could be drawn through practically all the point.s representing the 
upper layer solutions at the several temi>eratiires, but the |>pints for the solutions 
containing the larger amounts of water gave curves which diverged with increase 
of temperature. The results given for 33® in tlig above table are not to 
be accepted as correct until further work has been done. 





AMMONlUH 1130 

S0LUBE.1TY OF AMMONum Sulfate is Aqukoih Solotiom or Ethtl 
Alcohol at asu at $ 0 "*. 

(Resultsat 50®. Wti«ut, vm', a* S«-hreIf>rmakrri m I »ir ifo?.) 

Results at 30®. Two liquid layers are formal at roiiixtritraticms of alcohol 
between 5.8 and 62%. These have the anii|H>mnt>rM: 


Upper layer. Tower layer. 

Gms. per 100 Gms. Stt Solutkw. Oms. ptf w C^ms Sti, Sftiutbn. 


(NH3tSO*. 

C,H,OH. 

H,(K 



H.O. 

2.2 

56.6 

41. a 

37 I 

S.H 

57-1 

2.6 

54 's 

42.0 

3 S 7 

6.3 

S8 

3-4 

52-3 

44 3 

33 ■« 

7.4 

S8.8 

13.2 

31-8 

SS 

21.7 

iB ,4 

SO -9 

17 

2S 

s« 

«7 


S8 


At a concentration of 62% alet>hol the liquid hoino.^euefiun and contains 
1.3 gms. (NH4 )iS 0* per lOO gmn. m. iiolutuuu At alcohol no 

is dissolved. 

Results at 50®, 


Gmn jw Cim* s* 4 uUiw 


Sibit)*,'' 


tuC 

43.03 

2.3a 

54,66 

41.x 

4.1 

54.11 

1.2 

64.5 

34 '3 

0.3 

7 S 5 

24 >3 


Between the concentrations 4,1 and ^4.5% the mixtiires sepamte 

into two layers. The percentage comiKMithm of ea^dt itiemlier of jievcral such 

conjoindi layers, is as follows: 


Upper Layer. faiwer Uiyer. 

Gim. per loe Gnw. Sit 8*>btbi». tim* !»#>? i«i CLio %i 


(NHOiSO.. 

CiHWH. 

HA' 



Ifiti,'' 

X.2 

64.5 

34 3 

41 ( 

4 <t 

54 J 

1.6 

60 

38.4 

36.8 

6 

57.a 

3-8 

SO 

46.3 

30.8 

9 

60.2 

7-4 

40 

$2.6 

a6,6 

1J 

6 t .4 

10 

34-4 

SS-6 

33,6 

*S 

61.4 


Two determinations at o® by deWaal (1910) gave jo gnti. (NUihMh fw 100 
gms. sat. »I«tion in 9.41% tlcohdl and 0.14 ffti. In 73.03% ttcohdi. 

Between thwe conctntritbni of alcohol two liquid layefi are forinwi 
100 gms, 95% fmmic mM di^lve 35.4 gm*. m 

Data for the %•!« INK J SD. ♦ ♦ CJ,0fl « are fifes by 

Dunnicllff, %garvid and ftooa, ^ 

R pt. data ♦ i SO are |i¥«i by lesdall Had tiysdoa, 

and by C«bl and Ibisa, 1033! 
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Solubility of Ammonium Sulfate in Aqueous Propyl Alcohol Solutions 

AT 20 ®. 

(Lincbarger—Am. Ch. J. 14*380, ’92.) 


Gms 1^ 

r 100 Gms. 

Juiion. 

Gms. mr 100 Gms. 
Solution. 

CsHtOH. 

(NH 4 ) 2 S 04 .' 

C31H7OH. (nh 4 ) 2 S 04 : 

70 

0.4 

40 3.2 

60 

1 .0 

30 4.8 

SO 

2.0 

20 6.7 


Equiltbrium in the System Ammonium Sulfate Iso Propyl 
Alcohol and Water at 25°. 

(Oinnlnga and Chan, 1931.) 


The binodal curve of this system was determined by observing the ap¬ 
pearance and disappearance of clouding in a mixture of weighed amounts 
of the salt and one of the li«iuids upon addition of weighed amounts of 
the other. A tie line, was located by determination of the salt in 
two liquid phases in contact with each other and the plait point, PP., 
was found by plotting. 


Qns. p«r 100 ipta. 

h(^g«n<K}Uii Mlxturt 

180 C^^OH ' 

( 1 to 8 . p«r too 

hj^mog 8 n«oua mixcura 



i»o ^ 

45.58 

3 * 12 * 

8.98 

18,96 

31*45 

6.85 

5*35 

24 • 20 

22.20 

9*05 

3.93 

27*54 

18.6 

11,6 PP 

0.97 

41.50* 

14.2 

14. 10 




SO 


Equilibrium in the System Ammonium Sulfate, Tertiary 
Butyl Alcohol akb Water at 
(Oinningi ma Bohuinit. loso.) 


The binodal curve, tie lines, *, and plait point, PP., for this system 
were determined as mentioned above. 


Oms. ptr 100 gMS. 
hoffiOE«n«ou8 j|ixuir« 

'(NH^)j,S0^ 

ttr. 

— 

99 * 

— 

82 * 

0.4 

63*4 

— 

6o.o* 

1.4 

48.8 

— 

42 

3.2 

34.3 


Cteft. per too yni. 
hdAOgeneouik MX x uire 



wr. (CHj,) 

3.7 

32.0PP 

4.0 

28. 2 

4.6 

24*6 

5.1 

*— * 

5.7 

19.8 

6,5 

17.4^ 

12.1 

— 


a»ii. per 100 gne. 
hpMOprntoue Mixture 


'(NH^)^aO^ 

ttr. 

13.0 

8.9 

14.1 

7.7 

18.2 

5.3 

26.1 

3*5 

27*4 

—• 

28.7 

1.8 

32,1 

1.4 

37.8 

0.8* 


In a later paper Ginnings, fierriag and Webb, 1933, give the value 3*2 
gms. SO^ 4- 3$.4 gms. ter. e- 61*9 for the plait 

point of this system at as® but do not give the original results for 
the other points on the binodal curve. 
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4 

AMMOMIUM S 0 LPATE 

The binodal curves o{ the systems: 

Amroofliutii Sulfate + Allyl AIcoh<»l ♦ Water at 35^ 
and Ammonium Sulfate ♦ Pyridine ♦ Water at 3^^ 

have been determined respectively, by CUnnings twd and 

Ginnings, Webb and Ifinohara, The authors do not give their origi¬ 

nal experimentad results but only the values of 4 series of arbitranr* ' 
constants calculated from than by means of empirical eiuaiiaiisi. In 
case of allyl alcohol it is concluded that this alcohol is more diffi¬ 
cult to salt out than either normal or i.-io prtipyl alcohol. 

Equilibrium tn thi StSTiH AHMOMitm SntyATi, IIritmam amb Watir at 35®. 

imutch. tiff.} 


Otau Kola. n«r |pQ 0 §»§• 

iaun 

Oa. Halt. 

pm poo iPi. Hji mm 



eh«a« 

/?iBi,r, 9 s; 

■ ,.p„. 

5.805 

0.0 

\ aSD 

U.O 

0.187 NHyUXx; 11^ 

S078 

0.029 ** 


U 7 

ti. i5i lower Unuicl layer 

5.763 

0.106 ” 

Nii^onoc^ii^ 

0.06 

M7.H6 upper " » 




0.0 

S 1 .« NH.onocH. 

^ f S 


100 gms. litittid Sulfur Dioxide <SD ) dissolve tt.mi g«. <Nlf 1 ^ at 0® 
(Jander and Wicken, 1^#; vlandtr ana Euppolt, iiri?,} 4 f 4 

AMMONIUM PEESULfATE imhhUK 
100 parts H ,0 dissolve sB.i jurts (N’H<),S<>. .it 

AMMONIUM DiTHIONATE {NH4),S,(>..'/,H,n. 

SOfcUBIUTV »N WaTKK. (.I« l»M j 


Gmi. (NirjAO, 
t*. mr too fm«. Hit. »«U 


r. Mism.. l* |..r V«. .'..i 

o.. 57.05 (NH,),S, 0 ,.7,11,0 6,,41 (NHOi.S, 0 ,. 7 ,H, 

> 0 " o «-«4 ■» 5..,, » 

S01.WBIUTY or Ammonium Oitiiionati in Aoiikoo* .Sot,uTtON» ot- .Stsontium 

OiTKIONATE at .Mi** ANtI VlOtl VeHSA. j*lw iStS j 

Cm., per 1M gm*. nM wl. b„ ... ... 


|irr iMi g||,a titt ®«! 


iii »4 fkm,' 

(NHOi.S,O,. 7 ,H ,0 


8 r 8 , 0 ,. (NR.IAO.. SultS l>S«i. 

0.98 63 .73 (NH0,S,O,.ii,H,O 

1 ».I 7 60.66 » .SrK,ll. iU,(> 

«.7« S6.76 SrS, 0 ,,411,0 

4-45 45.04 


«fW», p»r m urn* »«. 

6,47 34.57 

«.7‘3 1*4 5< 

to 7« 16,55 

i 4 .*»o 0.0 


s»iid nuA 

.Sr.S,O,. 4 H ,0 


SOlOSItlTY or AMMOriUM T*I AMft T*T*ATSIOMATSi, 
Eacm StrAtATiLr, in Watii. 

fXurtiBtiiuir §m Uwaiu. itim.i 


Eesults for: 

Triihioaatt 


100 »l». Mt, •®|, 


Teirailloaatt 

ttr 

10© mt* ml. 



ammonium Poly THIONATES 
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Equilibrium in the System Ammonium Trithionate, Ammonium 
Tetrathionatb and Water. 

(Kurcenacker and L&szio, 193a.) 

The tri and tetrathionates decompose while being shaken with water, 
especially at 20®. The decomposition products include thiosulfate, 
pentathionate, sulfate and free acid. Determinations are given for the 
percentage of pentathionate and thiosulfate. The maximum amount of 
thiQ sulfate was 0.2 percent 

Results at 0® Results at 20° 


Ona. per 100 


aol. 

Solid 

Qaa. par 

100 jp>a. 

aau BOX. Solid 



ZO Phase 

Q 



p«.«. 

1.2 

$1.0 

0.0 


0.0 

54.2 

0.0 (NHJ^S^O, 

1.1 

48.9 

0.8 


1.0 

52.9 

0.0 " 

15*5 

30.$ 

3.9 


9.0 

43*2 

1.6 

27.8 

21.5 

0.9 


19.6 

32.2 

4.5 " 

41*2 

16.7 

0.7 

— 

39.9 

19.0 

1.8 

46.7 

76.1 

0.0 


45 .5 

15.9 

1.8 — 

S 2 . 1 

1.0 

0.0 


53«0 

5.2 

0,0 (NHj.SjO, 

S3.0 

0.9 

0.0 

U 

56.0 

2.0 

0.0 " 

AMMONIUM 

SELENITE 

(NHJ^SeOj.H^O. 





Solubility of Ammonium Selenite in Water. 

1934: J«nloKXa and Ouuuinflilti, 1930.) 


.0 

d. or 

(taa, 

par Solid 

t® 

Qma. 


par Solid 

^ eac. aol. 

too m»* 

aol. Phaaa 


100 

ggaa. aac. 

aol. Phaaa 

-0.105 

1.0002 

0.326 

Ice 

- 8.5 


47.18 

(NH^^Se^.H^O 

-0.260 

1.0036 

0.812 

w 

1.0 


49.21 

“ 0.875 

1.019 

3.20 


14.0 


51.99 

11 

-2.06 

1.051 

7.75 

H 

25.0 


54.70 

II 

-8.81 

1.197 

27 . 24 

*' 

35.2 


57.13 

M 

-IS -95 

1.297 

39.88 


43.0 


59.90 

If 

-21.9 

-20.0 

— 

44.8 

45.12 

(NRj,Sed,.I^O* 

50 

70 


62. 31 
69.08 

tl 

AMMONIUM Pyro 

SELENITE 






Solubility of 

Ammonium Pyroselsnite 

IN 

Water- 




(janlcEla, 1954; ^^anloUa and fhitAanaltf, 

1936 .) 


.0 

d. or 

Ctea. (NH ) Sa 0 

par Solid 

.0 

Om^) j,aaj^D^«r Solid 

aat. aol. 

100 m»» aAt. aol* Fhaaa 


100 

pia. sBt. aol. Phaaa 

-0.148 

1.002 

0.547 

Ice 

■^15.0 


66.65 


-0.373 

1.0075 

1.36 

It 

20 


69.50 

-0.697 

1.019 

2.69 


25 


73.24 

M 

-1.365 

1.035 

5.29 

« 

30 


79.74 

II 

-3.18 

1.090 

12.57 

H 

32 


82.29 

II 

-6.23 

1.178 

23.35 

n 

32 


86.23 

(NH4 >jgSej,0^ 

-13.0 

1.351 

40.7 

tt 

33.2 


86.35 

M 

“I6.9 

— 

49.0 

■-•KNH,VSeP.. 3 H, 

^ 34.0 


86.43 

M 

-15.0 

— 

49.62 (NH.) 

45.1 


87.23 

II 

-10.0 

— 

52.86 


57.2 


88.78 

II 

0.0 

— 

56.84 

ft 

70.1 


90.50 

If 



AMMONIUM Tetra SELENITE (HH, 

SOLOilLITT OF 4HHOHnm tSTSASILIHl ri !» WaTI«* 
(JwIcWi, t@?WJ JuaieitU «»a 


.0 

d« 0 f 

0 *®. 

miiia 



Mid 

^ iat< iol« 

too m** ku Ml. 

FhSM 


im «pi». Ml.. Mi. 


o 

i 

1.003 

0,549 

IC€ 

- 14.8 

60.08 Ic«.(Nlf.)HjSrfli 

-0.335 

1.0075 

1,365 

« 

- 10 . 3 

64.58 JH 

Mr" 

-0.505 

1.0165 

3,71 

B 

- 5 .S 

68.70 

3 „ a'* 

-1.055 

1.034 

5 . 3 J 

» 

0 , 1 

73.61 

M 

- 3.435 

1.063 

13.94 

M 

S« 8 

79.30 

n 

-4.385 

U 174 

34*73 


18.0 

85,11 

w 

-8.06 

1.345 

40.89 

tl 

30.0 

91.63 

n 

-13.85 

1.511 

54.60 

W 





AMMONIUM SELENATE 


SoimtlttY OF AWHOJIItlH ^ILiKATI IH AqOlOPS ,1Ot0T|O»S 
OF Ac:i» at 


On*. p 9 T 100 

Jttl 

ui, idl. idUd 

9mi. 100 !fu$. 

Mi. tai 

• teiid 





r * 

Ffe*M 

55*13 


0.0 (HH ) Si!0 

44.74 

34,52 

»• 

S 3 . 8 a 


3.5fi 

34,41 

42,50 


53.03 


S .'<9 " 

J4, 11 

50.53 


53.22 


9.08 

23-41 

50 . 7 ? 

(Pt 

54.40 


10.75 " 

20,04 

55.26 


53.11 


12.73 — 

IS.47 

58,61 

lNllj,SeO,JI,!M. 

50.48 


14.88 jtNHj.SeO,, 

17*27 

60,74 


48*40 


19.24 ^ 

17,40 

6uai 

ft 

46.36 


34. iS 

17,20 

63,:^ 

n 

45.49 


^^.o8 

23,79 

67.38 

n 

43.93 


14, 13 — 

29,72 

66*33 

« 

AMMONIUM Mei»VANADATE NH^ Vt),. 





SoLOWtITY 

tn Watee, I l 2 irtiiirlr«, itM.,} 



r- 

(♦»»%, 3 MjVO| p^r iw im% »#l. ml t," 

Urn*. 711, VO, f#r IM fMi, Ml. s 


i 5 . 


70 , 


. .. 36.0 


S2, 


«|<*, . , , 


... 6S.0 


So, 






^ At t®mperattir©s aliovt tho reitillt not mmtt tin ac'cennl iif the dicompo- 
iition of the vanidtlo with lots of ammonia. 


AMMONIUM Bi¥ANABAT.B C NHUtOf V*Ci|), 
too grai. iat. toktiim in wtler oontaia *a8.ii gmt, O |V^ CLjg «t i6« 

i I^nrhiirtr#, Jill,! 

Note. Tho thovo retwlti hy I.#achnrtr«» «r#» abowl ti*n tifiini loo high it conapawd 
with praviout determirtaiiorw. ‘rin* ilnritTiat point* »lioiil4 priihibly h© moved 
one place to th# kit 








1135 


AMMONIUM 


ammonium Meta VANADATE NH^VO^. 

Solubility in Water and in Aqueous Ammonium Salt and Ammonium 
Hydroxide Solutions. 

(Meyer, 1909.) 


Gms. per xooo cc. in Each Solvent. 



Water. 

0.05 n. 
NH«C 1 . 

o.{ n. 
NH4CI. 

- 

0.05 n. 
NH4NO3. 

o.r n. 
NH4NO3. 

0.0668 n. 
NHs. 


0.588 n. 
NHa. 

18 

4-35 

1.66 

0.41 

I .67 

0.58 

5-58 

7-97 

12.06 

25 

6.08 

2.63 

1.17 

2.77 

1.23 

7.06 

8.58 

12.66 

35 

10.77 

5-21 

2.69 


. . . 


... 

... 

45 

15-71 

8.88 

5-40 




.. 

... 

55 

19-97 

II. 18 

7.40 



. . . 

.., 

. ♦. 

70 

30-47 






... 

,.. 


100 CC. anhydrous hydrazine dissolve 2 
room temp. 


gms. 


ammonium metavanadate at 
(Welsh and Brodcrson, 1915.) 


AMHONIOM I'ara fOLPRAMATE (Tungstate) oVfOg.nII^O. 

Solubility of Ammonium Para Wolframatb in Watir. 

{R08«nlj«l» anU MoXrf» I95fl.) 


Q QM.SfNH^lgO.lFWD,^ p«r Solid 
^ 100 I3M0. OAt. aol. Pha«« 


Ctaa. R(NH^) gO. p«r Solid 
100 001. aol. Phase 


17 

1.064 5(Nn i 

)«0.12WO,. 11ILO49 

25 

1.586 

53 

29 

2.014 

" 62 

35 

2.424 

" 70 

45 

3.467 

” 


3-380 
6.145 

7.971 


5 (NH ) 0. oW0_.nfL0 


n 


NITROUS OXIDE NaO. 

Solubility in Water. 

(Bun^n; Roth, iHy?; Knopp. 1904; GeRcken, 1904.) 


t". 


5 

10 

IS 

20 

^5. 


Coefficient o( AVoriition H 

/ -- — . . . . . 


(B.) 

(R.) 

q . 

(R.) 

(K.) 

(G.) ' 

1.0954 

X.X403 

0 . ao5 

X. i6i 


1,067 

0.9x96 

0,9479 

0.171 

0.9815 


0.9XOX 

0.7778 

0.7H96 

0.143 

0.831s 


0.7784 

0.6700 

0.6654 

0. I2X 

0.7x31 

O-6730 

0.6756 

0.5961 

0.5752 

0 

d 

o.OaHx 


0.5942 


• (Calculated by GeUcken. 


Note. — Knopp and also GefTcken call attention to the fact that 
Roth in making his determinations used a rubber tube between the 
gas burette and the shaking flask, and give this as an explanation of 
the high results which he obtained. 
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= the Bunsen Absorption Q>efficient which showM the volume of gas 
(reduced to 0® and 760 pressure! absorbed by one voliifie of the solvent 
when the pressure of the gas itself ^ without that of the solvent is %om, 
^ - the weight of gas In grams which is t^iken up by 100 gms. of the 
pure solvent at the indicated temperature md a tot. 4 , pressure of 76omw. 

I = the Ostwadd Sdubility Expression which is the ratio of the voUnie 
(V) of gas absorbed at any temperature and pressure, to the volume (V) 
of the absorbing lifiuid. The solubility I is therefore the volu^ of gas 
dissolved by unit volume of solvent at the temperature of the experiment. 


The solubility of Nitrous Oxide in Water at in irons of the Bunsen 
Abasrption Coefficient,was found by Orcuti md Sievers, 1016 to be 0.54^. 
Their value for the solubility of Nj ,0 in blood at 35® is ckiu 6. which is 
in good agreement with the previous result of Hiebtck, t<KK|. Additional 
results for blood are given by Pi ad I ay and Creighlon, louriou. Orcutt 
and Sievers wade use of the Van Slyke and Neill, iOJu# mancwetric apparatus 
which is based upon the principal of ext fact ing the gas (rm the solvent 
and measuring its pressure. By means of a special technique *ind method 
of calculating the correction for uaexiracted gm>lh\n becomes a simple 
method of determining the solubility of any gas in any li quid without 
the aid of previously determined 


0 


SotUBiuTY OF NiTRoim OxiOF; (NfO) IN AQvmn-n 

( Jnhrpt|t»ff**r nnd l»2l. 



t/|| «f «q, acta 

Onui, acUl Aim rmf » 
|H‘r l»»f 

Acid, 



ll»fC «M»I, 


»»ii 

HNOa... 


o^Si 



I 

» 

I 

.07'ii 

14.747 


1 

A . , , 

I 

.1191 

uv.pHH 

56 

.7, 

HGl. 

I 

.(h6B 

3 .i| 3 H; 

51 

,’A 

» *..., 

I 

.0335 

7.7:iih 

5 o 

t 

n ...., 

t 

•O/ll 

16,703 

49 

'9 

« ..... 

I 

. io 5 o 

71.706 

% 2 , 

. t 

HIO,.... 

I 

.1740 

70 .471 

iH, 

,7 

» .... 

I 


17-013 

i 3 , 

.B 


S«»M*rii»N» or Acini at 


ArJri 

*4 ^ 4 . 

C«i« Hfhl 
|»rt 

iw» rr. %i*l. 

AN. (Ml « 

|IPP 

mm. « 1 . 


t ,o 6 Ho 

tt.oBi 

44.'.t 


. I . Ifi'lii 

76 , 9-4 

■t 8.7 


. I. 16 H 7 

|i.4i5 

'18.'/ 

•• 



49-9 

lum,,. 


1 1.4:3 

4fi.4 

«» ,, 


iN.lili 

43.8 

n , , 

. i.7iV7 

49,5mi 

35.3 


Absorption Coefficient it in the above t^dile is ihr m the Bunsen 
Coefficient fi which is the volume of gas I reduced 10 ti** mid jfm m pres¬ 
sure) absorbed by ont volume of the solvent wlien tbr partial prewurt of 
the gas €iual» 7^0 m mtrcury. 







1137 


HITROQEN N 


NITROGEN OXIDE (ous) N, 0 . 

Sol.UBII.ITV OF NiTHOOS OxIDK IN AqI'KOUS SOLUTIONS OF SaLTS AT I2S®. 
(Manehot, Jahrstorfor and ZopJcr, 1924.} 



d \ <»f 

(iniii. .xnh}. 

Al)ji. <Miof. a 


d 15 of 

(dits. anl)}. 

^klt.S. C(K‘f. n 


.salt 

snlipn- itmoe. 

fOl ItHM'r. 


salt 

salt per louoc. 

for 100 t'c. 

Salt. 

soluti<»n. 

(ioltulon. 

Holutlon. 

Salt. 

soluttoci. 

solution. 

solution. 

None(=H.iO). 


0.0 

A1.I.1 

Mk(NO,),. 

1 .og t) 

14.389 

39 . 7 

NII4C1 . 

1 . 014<) 

r ,. yj 4 

4(i.(i 

u 

I.i84() 

78.630 

78.5 

)) 

I .<>3 17. 

17.037 

4i.i 

CaTNOa)-. 

I. i.5o3 

•A'l . :i()8 

37.^7 

)) 

1 .o')<)4 

7 3 .oo’> 

31-7 

»> 

1.7977 

4.1-79« 

>9-4 

KCI... 

i.oHil 

7.8177 


Zu ( NOu)^. 

l . 177.3 

15.909 

l9-7 

» 

I . oljo 

9 . 3700 

41.0 


1.7.433 

3i.8iH 

79. 1 

» 

1 .oH'm) 

i 4.7<)3 

35.5 


I . 1435 


35.0 

)) 

.1. i38‘‘> 

■/!.(,34 

78. i 

>» 

I.7874 

3().93 

77.0 

» 

1. i 7'H 

3 o,I 73 

74.0 


I . 1078 


3.5. () 

NaCl. 

I.043H 

<’>.773 

39.0 

tt 

1 .•>(>i9 

7.5.888 


» 


I 3.7<^j 

78. *» 

Al ( NO;,) . 

I.0703 

10,77 

36.1 

» 

1 . l()()0 

7”). 7 7.7 

17. 


I . i/ii/l 

•.lo.,'! j 

79 . 3 

CaClj. 

r.ojHd 

I 0 . 377 


(MlvijSO,. 

1 .o89() 

i7.7H{i 

77.1 

» 

I . i(H> ) 

77 . 087 

70.7 

» 

1.1393 

78.H07 

17.5 

Ha Gljji........ 

I , I <>90 

I >.914 

37 ■< 

K,S()...... 

I .07()7 

io.44<> 

35.5 


I . 7790 


vC). 1 

Na^SO^... 

I.o55o 

6.600 

36.5 

NH'iBr. 

i .oVJ ) 

10.775 

47 -5 

t) 

1 . 114 J 

i 3.«79 

r1.8 

») 

1 . 1088 

70.745 

47.3 

MrSOi. . . 

1 . 0997 

10.835 

79 . 5 


1 . 7177 

4o.8o3 

35.8 

>■ 

1 . 197,5 

71.43t> 

*5.9 

KBr. 

I . 089 i 

13 . 7 n 

43.0 

/,nS( >,.... 

i . r4o3 

15.337 

79.9 

» 

l . I 7^7, 

7.5 . 590 

35.1 

n 

I . 

79.705 

16 . 9 

» 

1.3380 

49-9^^ 

•' 1-7 

MnSO^... 

r . 1 •*•>() 

»4. *9'» 

:j 4).6 

NaBr. 

I.0849 

Ii . 778 

40 . 1 

>» 

I . 74 (»o 

7.9. i 43 

17,0 

» 

1. iG4 ) 

77.334 

3o . 9 

Fc.SO..... 

I . r<»i7 

10.938 

34.0 

» 

r.3338 

45.9f)7 

17.8 

>1 

1.7011 

71.845 

71.6 

NH4NO3.,.. 

I.0749 

7.175 

49.8 

C0SU4.... 

I . n 31 

1 7 . 71 7 

77.5 

n 

1,0*1177 

14.809 

48.4 

» 

1 . 70.18 

74.433 

17.1 


i . )io4'> 

79.078 

40.9 

NiSO*.... 

I.i355 

*4.499 

74.6 

» 

r . 7 11 <1 

54.73n 

3o.8 


1.7(»47 

78.998 

i3.8 

KNO3. 

1.0 )8(> 

io.3i3 

^1.8 

All(S()v);i. 

I. i ‘)58 

17. 688 

77 .4 


I , ! 73 | 

7J .739 

38.3 

}» 

1.7.381 

77.875 

13.4 

NaNO^. 

1 .o^)C»o 

9. iHi 

47.3 

F.;,(SOi),. 

1.70.40 

76 . 390 

7.5 .9 

n 


n. 13(» 

40.3 

» 

1,4319 

57.781 

i3.'i 

n 

1.1141 

18.447 

33.5 

Cr,(SO.);,. 

I.!B57 

7!31.356 

3i .8 

» 


77.588 

07.7 

a 

i.3>8o 

44.717 

18.7 

» 

I. 7 1 77 

37.704 

•> \ . (> 

Na^llFO*. 

1.0470 

5. (>61 

•$7.(5 





NauFOi... 

I.o3i8 

3.608B 

40.7 






i. o<if>8 

0.36o8 

H.i 













N NITROGEN 

Solubility of Nitrous Oxikk ix AguKoi-s Sulphuric Acid. 

(Luafe —Ber. 14, t*H8, *H*, !irr rr%ylH.) 

Sp. Gr. of HjSO^ 1.84 I 80 I 705 t- 4 S I.as 

Vols. NjO dissolved 

by 100 vols. HjSO« 75.7 66.0 so r 41.6 33,0 

100 vuls. of KOII solution of i.ia Sp. (it. absorb 18.7 vols. N, 0 . 
100 vols. of XaOU solution of 1,10 Sp. Gr. absorb 33.1 vuls, N/i. 


Solubility op Nitrous Gxim; ix Aguiunis Solutions op Acids. 

((irffckr« ) 

Results in terms of the Ostwakl Sc»hibi!itv Hxiiressiuii ( 1 ). p, 

In Hydrochloric Acid. In Xitric Arid. In Hu!|iluiric Acid. 

Gmi. HCl NtO DWvrtl Cma. tIMOa ^» V * ^ N|0 r »jt%nl»frd 

IX'r Uu'f. 1^. irf Ufrr ^irr Uirr, 

j 8.22 0.75s ® S 77 0-777 o-.S ‘}7 *4 5 -' « 7 .W 0 566 

36.45 0.7.58 0.568 63.05 0.777 o.tioj 46 01 o (m o.’543 

72.90 0.716 0.557 126.10 0.775 o.6n 98,08 ©645 0 509 

147- I i O.4E3 

I#. 16 0.563 0,463 


Solubility of Nitrous Oxitm in Aoulouh Solutioxs of: 

(Hi 4 h) 



Phosphoric Acid, 

Codicl^m wf Abi. in IGFth S 4 tttinai ; 


Clxiilk’ Arid. 

(*»rllii 4 rni t 4 AI*. In 
ICouflii Sniniitin* «4*. 


4-38%. 

4 73 %. 



n 0%. 

0 it 

5 

7 '057 

I 0365 

0 98B3 

0 

0 9171 

I-MSO I-1094 

10 

0.8827 

0.8665 

0.8396 

0 Hioi 

0-7711 

0.9536 0 9364 

•IS 

0.7388 

0-7358 

0 6977 

0 6836 

0-6505 

0.7940 0 7745 

20 

0.6253 

0.6147 

0.5926 

0 5810 

^■SS 5 S 

0.6(194 0 653B 

as 

0.5437 

0 5 J 39 

0 5«43 

0 S054 

0-4860 

0 5784 U 


Solubility of Nitrous Oxiue in Alcohol anh in Aouiioim Chlo»ai» 
Hyoratk Solutions at 30 . 

CBna»a» Erwiiji-- Vh. jor, ) 


In CB.). In A*| CIiWaI iK % 


t®. 

Vt 4 s. 

(.11 jtm mm ) 

per 1 Vol. Al«»h* 4 , 

XtiNrnmliiy 

CilHViHsO 

iUn*, 

IMi 

prr Im\ t, 

‘ " - ^ 

Cml t 4 

Ai«- III 

0 

4178 

0 184 

JO 4 J 

Q 61S 

S 

3 844 

0 445 

73 tm 

0 61J 

10 

3 S 4 « 

0 94i 

‘SS 8 

0 596 

JS 

3 268 

1 165 

192 7 

0 5 Hr) 

20 

3 035 

t -474 

24.? 8 

0 579 

24 

3 -853 

l 911 

316 4 

0 567 


Solubility or Nitrous Oxiue in PiiTitoLEUM. t'liLrririKNT or 
Absorption at i©^ 3.4C3, at io*' ^ 2.11. 

(GftitWtoi awl Wahbn Y,. I%*ik. Vk, i, l«* *il) 
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Solubility of Nitrous Oxide in Aqueous Salt Solutions. 

Results by Gordon- in terms of coefficient of absorption, page 1136 

Concentration of Salt. Coefficient of Absorption of N2O at: 


Salt. 

(}rams per 
roo drams 

Gram 

Mols. 

5 ^ 

J0«. 

X 5 ®- 

ao®. 


Solution. 

pt*r Liter. 





Calcium Chloride 

5-79 

0 -S 47 

0.819 

0.697 

0.591 

0.500 

it 

9.86 

0.96.1. 

0.668 

0.586 

0.509 

0-435 

it 

13-99 

I 4 -t 6 

0.510 

0.441 

0.380 

0.328 

Lithium Chloride 

I -35 

0.319 

0.986 

0.831 

0.700 

0.594 

it 

3-85 

0.928 

0.878 

0-743 

0.629 

0-536 

it 

II .48 

2.883 

0.606 

0.512 

0-437 

0.382 

Lithium Sulphate 

2-37 

0.219 

0-934 

0.792 

0.670 

0.569 

it 

$•46 

0.521 

0 - 79 S 

0.665 

0-557 

0.474 

it 

8.56 

0.836 

0.646 

0-555 

0.477 

0.415 

Magnesium Sulphate 

590 

0.521 

0.766 

0.664 

0.561 

0.471 

a 

7 .66 

0.687 

0.708 

0.586 

0.4^^ 

0.414 

it 

10.78 

0-997 

0.569 

0.491 

0.417 

0.346 

Potassium Chloride 

4,90 

0.676 

0.879 

0 - 75 ^ 

0.643 

0-555 

a 

7.64 

1.037 

0.799 

0.693 

0 591 

0.494 

it 

14 *5^ 

2.147 

0.654 

0-574 

0.500 

0.430 

it 

22 .08 

3 ' 4 H 

0.544 

0-459 

0-390 

0-339 

Potassium Sulphate 

2.62 

0.154 

0.986 

0.831 

0.701 

0.605 

ti 

4.78 

0.285 

0.918 

0.763 

0.637 

0.542 

Sodium Chloride 

6.20 

r. 107 

0.800 

0.682 

0 - 5 % 

0.509 

tt 

8.88 

1.614 

0.713 

0.603 

0.510 

0.434 

it 

12.78 

2 '391 

0.634 

0-532 

0.449 

0.386 

Sodium Sulphate 

u 


0.427 

0.808 

0.677 

0.584 

0-495 

«-53 

0.646 

0.692 

0-574 

0.4^2 

0-416 

ti 

l-i .44 

0.974 

0 -S 59 

0.486 

0.417 

0-354 

Strontium Chloride 

3 - 3 ' 

0.215 

0.928 

0.788 

0.671 

0.578 

it 

S -73 

0.380 

0.848 

0.709 

0.610 

0.550 

it 

13 24 

0.939 

0.644 

0-547 

0.463 

0.390 

Results by Knopp 

» in terms of the coefficient 

of absorption. 




Ftvmuk. 

Cnnc. of Salt per 

Coef. of Alworption 

OBpII# 

Rwraality. 

Gramw. 

of Ng() at ao®. 

Potassium Nitrate 

KNO, 

O.I061 

10.74 

0.6173 

it 

it 

0.2764 

27-94 

0.6002 

ti 

ti 

0.5630 

56-97 

0.5713 

it 

tt 

I . 1683 

118.2 

0.5196 

Sodium Nitrate 

NaNO, 

0.1336 

11-37 

0.6089 

it 

it 

0.3052 

25 97 

0.5876 

a 

ti 

O.62B6 

53-50 

0.5465 


it 

I.1200 

95-30 

0.4926 




N N1TR06EH ' ^ , 

SOLITBILITV or NiTKOI-H Oxum IS Anvwv % S..\i;r htlLUTIOHS. 
Results byCklTckrn in tmns vi the tKstw.iUI r.?t|irrssifiii (1). page 1136 


Ml, 



n| 'S-itf |»-» 1 ifrr 


lnlnlti| cif 
4 i' 

K,0, 

IT" 

Ammonium C'hkwicle 

NH.fl 

0 

5 

35 

70 

ij 

740 

0 

SS 7 

Ammonium C.!hlorick 

NH.t 1 

t 

ti 


53 

i'i 

f«|l 

0 

539 

Caesium Chloride 

Cstl 


5 

H 

1 1 

0 

710 

0 

S 44 

Lithium Chloride 

Lifl 

ii 

5 

3 t 

^4 

0 

C.III7 

0 

S 3 S 

Lithium Chloride 

I.iCl 

1 

u 

43 

4H 

« 

Oij 

0 

483 

Potassium Bromide 

KBr 

a 

$ 

50 


tJ 

fiti 7 

0 

S36 

Potassium Bromide 

KBr 

t 

0 

llf| 

11 

u 

fu 7 

0 

48s 

Potassium Chiontic 

Kd 

%% 

$ 

47 

X 

i'.'l 

CiHci 

0 

S »7 

Potassium Chloride 

KCl 

t 

li 

14 

0 

d 

OlO 

0 

475 

Potassium liaiide 

Kl 

Q 

5 

K4 

dO 

tl 

711J 

0 

54t 

Potassium IcKikle 

Ki 

t 

0 

1 f.ifi 

1 3 

0 

bji 

0 

4')J 

Potassium Hydroxkle 

K(*H 

ii 

5 


P»H 

0 


0 

SM 

Potassium Hydroxide 

KOH 

t 

u 


|fi 

p 

550 

fc> 

43 * 

Rubidium Chiorkle 

Rl.d 

Q 

5 


4 / 

iJ 

riti5 

0 

S33 

Rulndium Chkwide 

KWl 

t 

n 

1 3 d 

0^ 

ii 

035 

a 

483 


Results by Rothf in tmm of thr riwilirimi of iihsor| 4 i*iii. 


GmumNaOlp^r 
tm Gmm 
SolatibSL* 



1-4 

» »i : 

.. 

' f- 

1#. 


p.l*. 


0.99 

1.060Q 

0 8 Hi 3 

0.7340 

a. 0101 

05363 

1.808 

100.5a 

0 8.58 5 

0 70ab 

a 5f|6i 

0.5190 

3.886 

0.01,51 

0, 

0.6405 

0. 

0 477 S 

5.865 

0.8438 

0.7mio 

0 5076 

0 

0 44*4 


SotUBiLiTv OF NitBoim Dkiof ts A^jvnttvn m I*»ofiomic 

Ai'$l» ht 4ci'*, 


Gms» CACOOH 

per liter 15,15 60.41 -1 t-#* r* j44-o 

Coei of Ab»rp- 

tion of NjO o.tijrki 00^*14 o fm-i a,|3i9 

Sc«LUiajw0rNrrtousOxtoiwAQtmi>tt%*^it,tiTsoii^o^^ n it a Knew Him* 


t*. 

C#e§kip*ll mI Oil 

► j4.l }t* S li 



14 # Ptr 

k } 1 IVf »##♦! 

lit* |*r# r*ltl 

"■ ■% 

1 1 Ikf ffM. 

5 

1.097 

* OSS 

0 IW 

0 fist 

10 

0 917 

0 JW? 

a 841 

ti Mto 

*5 

0 767 

0 74 S 

p 7 Id 

t , 686 

30 

0 ^7 

0 6.50 

0 bp 5 

585 

35 

0 556 

0 S4a 

0 537 

,) ss >8 


t*. 


lA-ritrfcpfif #4 |« 1 

'fr# s i 



J.JI p>-f tmi. 

4 HI |ir# tfw , 

ft 1? fir# . 

■* fo ISPf 

?,»• y.f p‘f 

S 

X.104 

1 

t M 

1 tdt 

1 

xo 

0 93( 

0. t)m 

0 1^3*1 

0 l}-‘« 

n ipl 

IS 

0.771 

©773 

0 761 

« 77 i 

ts 7iji 

30 

0-653 

0 656 

0.644 

0 6s5 

0 6s* 

as 

0.569 

0.567 

<^‘SS 9 

0 S70 

o.5«»9 
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Solubility of Nitrous Oxide in Aqueous Solutions of Glycerol. 

(Henkel, 1905, 1912.) 

Results at 15®, Results at 20®. 


cent Glycerol. 

Absorption Coef. a. 

Per cent Glycerol. 

Absorption Coef. a. 

0 

0.7327 

0 

0.6288 

2.49 

0.7181 

2.36 

0.6131 

3.28 

0.7103 

4.88 

0-5993 

7.17 

0.6844 

6.88 

05903 

10.52 

0.6668 

9.86 

0-5633 

14.05 

0.6410 

15.82 

0-5315 

17.08 

0.6229 



Data for the influence of colloids and fine susj>ensions on the solubility of ni¬ 
trous oxide in water at 25® are given by Findlay and ( Tcighton (1910), and Find¬ 
lay and Howell (191^). 

Results for solutions of ferric hydroxide, dextrin, arsenious sulfide, starch, 
gelatin, glycogen, egg albumen, scTum albumen, silicic acid and suspensions of 
charcoal and of silica are given. 


Solubility of Nitrous Oxide in Aqueous Solutions of Urea at 


( Manehot, Jabrntorfor and 

of ntj. sol. of Urea. 

Zopter, 19*M; 

Mol. flOiNrij), 

Al>». eocf. a * 

pi*r itHKl cc. h<>l. 

per 100 ce. sol. 

i.oi.'i/i.. 

. 0.97 

f) I • 0 

1,09.87... 


49.9 

I.ofilQ. 



I.0905. 

. ^k8() 

44. 


*scc page 1136 


SOLIIBILITY OF NITROUS OXIDB IH SBVRRAL OrOAKIC SOLVENTS. 
fhorlMtl, lOS^a. 1931 - ) 



cc NfO p«r 

Icc aoivarit 

(Ostw^a SoluOllJliy ixprtiilonl) 

in: 


^ CftfOon 

TatrichlorLia 

tiann^na 

B«ni&en« 

Acaton# 

Methyl 

Aeatau 

- i.n 



— 

9.30 



5.26 

3.891 

4.453 

7.64 

8.03$ 

15 

4 #89 

3.6 38 

— ' 

— 

— 

20 

4.57 

3.3B2 

— 



25 

4 .285 

3.174 

1.686 

S. 9 S 

6.27 

30 

4.005 

2.9B1 


— 

*— 

35 

3.775 

2.801 

*— 

— 


no 

•^.565 
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SoiUBlUTV OP NlTSm* IX WaTPH am* !<< SotVMST 

! I til i ’ ** 

An apparatiii siinilar ti» Ihiii i 4 Mi* IJ. ilipm,, 5g^ 

usad. The N|i'i wm frnini hy tmmin ttf lit|tnd mr mtui i^tliyl ulrulitil tad all 
gases pumped all* The siililsinnl Crum thi^ ftumu p ^ 

Its density was fottiKl t«i lie i.tihH gms. prr lil«^r mi ilanilani Irmp. ^^4 pwsi ** 
In the present detfriiiiniilttuta the %%m atl. wiili tlip vapur tif tlit § 

before being shaken with the anlvpiit fur tlir milulnhiy tleterininititn 
it was not neeeittry to illow* for ihr vapor prrssiiro of ihr *ii|vpfit, ’ 
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NITROQEN N 


Solubility of Nitric Oxide in Aqueous Sulphuric Acid Solutions 

AT 1 8 °. 

(Lunge, 188s; Tower, 1906.) 


Wt. per cent HgSO* 

Sp. Gr, 

Tension of 

Solubility Coefficient 

« 

in Solution. 

at 15®. 

HaO Vapor. 

of NO at 18®. 


98 

1.84 


0.0227 

(0.03s, L.) 

90 

1.82 

o.i mm. 

0*0193 


80 

1-733 

0.4 “ 

O.OII7 


70 

1.616 

1-5 “ 

O.OII3 


60 

1-503 

3-1 " 

0.01x8 

(0.017, L.) 

5° 

1-399 

6.2 “ 

0.0120 



* Volume of NO (at 760 mm.) per 1 volume of aqueous HaSO^. 


Subseqtuent cletermittaiions at 20** by Pinkus and Jacooi, 1937, gave the 
following results: 


wt. p«rc«nt 


cc MO (ato® ana 760 *■»•) per Uocc aq. 


43*B 

54.6 

64* 1 


0.0136 

0.012s 

0.0006 


NITKOGEN OXIDE (ic) NO. 

Solubility of Nitric Oxide in Aqueous Solutions of Sulfuric Acid at 0 ®. 

(Manehot and Uoinhurger^ 1930.) 

(U’. NO (Ussolvetl per ^ Ce, NO dissolved per 0 


Graj*. 11 , SO, 

—iiiiii 


Gms. II, SO, 

---. Ml, 

_.. — 

per iPOgnt^. 8<tl. 

nKtgmt*. rail, 

UHl CC. uol. 

perlMgms. «)1, 

iPdgrtuii. Nol. 

100 ee. KOl 

0.0 

7.38 

7.38 

76.7 

I.H 

3.1 

8.8 

6.5 

6.9 

78.0 


3.2 

18.2 

5 .2 

5.9 

88.3 

2.0 

3.5 

28.0 

4.5 

5.4 

89.1 

2, 1 

3.7 

38.6 

3.8 

4.9 

90,0 

2.3 

4.1 

48.0 

2.9 

4.0 

90.4 

2.4 

4.3 

52.6 

2.4 

3.4 


2.4 

4.3 

58,7 

2.2 

3.3 

94.4 

2. 5 

4.6 

66.5 

1.9 

3.0 

9$, 0 

3,8 

7.1 

70.8 


3.0 

9^-9 

4,2 

7-7 


The values are given with reference to the Dalton law. 


SoLtJHiLiTY Of Nitric Oxide in Alcohol. 

(Ilun’ien.) 

o® 5^ 10^ 15® 20^ 24® 

Vols. 0.316 0.300 0.286 0.275 0.266 0.261 

absorbed by i vol. Ale. 

• At o® and 760 mm. 

^ Data for the solubility of nitric oxide in aqueous solutions of FeS04, NiS()4p 
C0SO4 and MnCb at 20® are given by Usher (1908); Htifner (1907) and Man- 
chot and Zecheulmayer (loot)). 

The abs. ccK^f, 0 for N in s^it. aq. NiS()4 at 20® is 0.0245; for sat. CoS()4 it is^ 
0.0288 and for sat. aq. MnCIi it is 0.0082. 
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NITROGEN OXIDE 

SoLOBitiTY Mr Ntriir Ottf t» iitMArif id Tmks 

or T«» OsTdAtB SMi.i*»it.irt K*r«*»!iSMit. » 

Results for: 

Beniene 

I 

8 .S 0.371 30 

14*6 0*^^ «0 iU %mi 

24*6 0.100 tuioi 

1t^.6 o.iii 00 n,%M 

Data for the SoluOilUi of Kiirii; in rlj|.ori4r tWli, 

peaiane mO Ir toluoae art? tivrti by Traai# m4 u**rw\^, 

Freexing-poifti data arr f»>r af: 

Nitric Oxide ♦ Heihyl, Kiher t «d Urmaaii* ikim.i 

« « ♦ Bron beo^^ent* iFa.'ii.ai aad t#,%riiirri oui, i 

” '* ♦ Kiiragea Teir^^jxtdr tVl^i iv, Miiiiirlf* looii.l 

Results for vifor pressure** aad fbr le^pffaiure • 1 lap eplh- 

Q brium in the nynim NO * are givre by fiirieil m4 jiip. 

Data for eijalUbrlww beiweea 4iiiiii4r mul irioiidt^ 

showiftg the raRge of of is th-^ 

are given by Abel and Frfilsl, i*mo. 

♦see page 1136 

NITEOGEN PBEOXIDE N,«». 

I''ii8BZiNO-PoiM'ri« or Miki-DtiKB ur Nitwui.e!* I'k.wmi*., anm ^ilr»ntl.r.^ TdioxiB*. 

lli«i4lfl«> ttltd |i* 4 %r»ri. If 1^1 . 

An app.ratiM ittBiltt .nttr.iy of {gl.** ‘t hr vit|i«>r of ilie iiuxtur* 

NiO* + NjO, i N(J wm alaii dleiariittiii^.il. I*iirr miriiMi aitliydrifle tt^|0|) 
csxifti hi the sciliil or Itiniifi »t«te iimier «! >it'i tifii>‘ at very lt»w twiii|i#rititm 

Abovti UK# it diiioeiiitri ftiiil thi^ itif|iiiil rirlirr in ittil th# 

gaseous hi Mt). A sitifle etiipi*iit% ti«^ar ih» frepi^tng-itiJitit tif m’ai foimd for 
the aystfiin M1O4+' 
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NITROGEN li 

Results for the temperatures of the freezing-points and the rfegion of 
separation into two li^l^id layers in the system N^O 4- H O and the 
pseudo binary system N^O •*. H^O are given by Lowry and Lanon, 1936, 

Similar results for the formation of two li^iuid layers in Mixtures of 
Nitrogen Peroxide and water (N O ■»> H O) are given by Lowry, Lloyd and 
Lloyd, 1936. 

Freezing-point data for the system N^^O^ N^jO^ are given by Lowry and 
Lemon, 193S- 

Freezing-point data for the system N^O^ 4. HNO are given by Berl and 
Saenger, 1929. 

Results for the solubility of nitrogen tetroxide in aqueous ferrous 
bromide solutions are given by Thomas, 1896. 

Freezing-points are given for mixtures of: 

NpO. 4 Rromoform (CHBr^) (Pascal, 1923.) 

” -f Chloroform (CHCl ) " •» 

" Methyl Iodide (CH I) •• •• q 

" 4. Carbon Tetrachloride (CCl ) •* 

" 4- Nitro Trichlor Methane (CCl NO ) " » 

" 4- Brom benzene (C H.Br) " »» 

" 2.4.6 Tri nitro toluene (C H CH (N 0 _).) (Pascal, 1923.) 

" 4- g Nitro toluene <^<5^ CH NO®) (Breithaupt.) 

" 4- Camphor II 0 (Pascal, 1923; Pascal and Gamier, 1923.) 

NOg 4- Sulfur Dioxide TSO^) Terres and Constantinescu, 1934.) 


NITBOSYL SULFURIC ACID MO.SO^.O.NO. 

S0LUB.11JTY OF Nitkosyl Sulfuric Acid in Strong Solutions of Sulfuric Acid: 
(KlHoU, Khdst, WHkhw and Wt5bl>, 1930 .) 

Constant agitation in a thermostat was employed. 




Gms. HO.SO 

,. 0 .N 0 

p»*r too xms. 's{U. 

solution In 

aq. IigSO* 

of 


:.o .7 »/o. 

UA Ve. 1 

:i.i Vo. 

n.O Ve. 

v«. 

00.t. 

1)0.8 «/#. 

0. . . 


U.9 

17.3 

* 9-7 

3(>.5 

35.1 

». 

20.9. 

19.3 

22.6 

27.0 

3 i .4 

4 V ..4 

49.2 

62.0 

37.3. 

.. 29.9 

3(.3 

39.4 

40.8 

So. 2 

w.n 

66. i 

49 - 6 . 

35.6 

.39.3 

4<'>-4 

46.2 

3(>.5 

(ii .(> 

67.8 


SODIUM Na. 


r. 


-105 
- 70 
*“ SO 


Solubility in Liquid Ammonia. 

(Ruff and GciseL x 9 o 0 .) 


Mote. NH| Renutred 
to Diwolve I CJm. 
Atom Na. 
4.Q8 
5.20 
S -39 


Mote. KHa Required 
t®. to Diwolve r Gm, 

Atom Na. 

-30 S-52! 

o 5.87 

+ 22 6.14 


Solubility of Sodium in Melted Sodium Hydroxide. 

(von llcveay, 1909.) 

t^ 4S0® 600*^ 610*^ 670^ 760® 800^ 

Gms. Na per 100 Gms. NaOH 25.3 10.1 9.9 9.5 7.9 6.9 

Saturation could not be reached at temperatures below 480^. The s^iturated 
mixtures were cooled by plunging the container in water and the solidified con¬ 
tents analyzed. 
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Na NATRIUM 

Solubility of Sodium in Melted Sodium Hydroxide Containing Other 

Metals at 
(von H«vc?iy» 


Added 

Metal. 

Thallium 

a 

a 


a 


(Ims. Added 

Gms. Biwolved 

Met&l |>cr too 
Gms. NaOH, 

Na |>er 100 
Gms. Stdvcnt, 

S.40 

23-13 

8.30 

23-54 

12.42 

21.29 

31-37 

20.91 


Added 

Mrlal. 

(Jrw. 

Mrtal iK-r 010 
Gms. NaOIL 

C'admium 

2.B7 


3.16 

Colli 

6,03 

it 

B. 22 

Zinc 

30.37 


C»ms. Diisolvt^ 
Na ficr xoo 
C»mi. Solvent, 

34.34 

24.29 

33.93 

23.39 

23.38 


SODIUM Na. 

Soi.uiin.iTv OF Sodium in Ammoni*. 

iKraUH ami IMJ. j 


f. 


f. 

Mttl 


V 


%nl 


t". 

Mill. Vs N«. 

— 39 . 7 .. 

. 1.82 

-47. :> 

. . *J 

. f>0 

4i 

•7‘ * 

. ‘1.83 


■■■4(^4.., 

. 5.47 

-“55. 9 ,. 

. 1.81 


V 

.84 

k 

, 8 ., 

. 4 .tH 


■ 47 . 4 ... 

6.27 

““•5i .<).. 

. 2.09 

—44. ft. 

2 

•H: 

■ 4 1 

.H.. 

. 4.48 


■'U . 0 ... 

t 7.09 

“~48.6.. 

. 2.38 

- 4;.«. 

. . 3 

. iH 

-.u 

..5.. 

. 4. 9 ; 


■ 80 . 0 ... 

. . 8.34 

Data 

for the 

8jrsi«m 

Na t" 

So ar<i gi‘ 

v#a 

by Humu* 

R 01 




1908 . 

SODIUM AMIDE NaNH^, 

xoo gms. Liquid hmmnih dissolve o*oOtt NsNti^ At 0 ®, (Hunt aad 
Boncyk, 1933-1 


SODIUM ALUMINATES } idll.t l, 4 <». AI 9 U,. (). 

Eoun-iBEum in the Svstew Ns|0. AI|C)|| ano I{|ii at .W. 
i (H»uttrf«an, tf»t3 1 

Three samplet of highly purtfliHi hytlmtml ahimiiiiuiH hydnixtth'* were prepared, 
and from these three dehy«friited iiimjiles werf made hy iirtihutginl h«*nting at 3 oo® 
to 400®. Great diUkuIty was experieiieed in fihtainiiig tunnlihriiim due to the 
different forms of the hydroxide and to the viaeoiiity of the Na OH solutions. An 
effort was made to determine the solid phase m eaelt ra»e hy the «* reit »> method. 
The mixturei were agitated in many vmm for pfiriiub of a to li months. At the 
lower coneentmlions of Na OH quite irregular reitills were ohtaiiied. The authors 
reaultt ware plotted iincl thi* following approximate valuer ohtiiiied from the curve. 

Gm». per leo fum. iiiti*.. |»r Hw imi 

iat. wi. . ?iiu, %tti 
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3.0 

4l,0,,it>H,0 
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v8.0 

1.0 

1* 

4 o.<* 


*1 

3 o.o 

7 .. 5 

»» 

40. H 

G, i 

tt » X%0,1«,O 


The aluminium hydroxide exiiting m « gel may he rimiidenul m a metaitable 
phase retaining variable «|ttantitirs of alkali, fliere it proliithly a continuous 
transition between the hydroxido geli and the frystallirie hyarale. Aluminium oxide 
is metastabk in regard to the hydrata. 




NATRIUM Na 

The following data for this system are given by Jucatis^ 1934. The 
mixtures were prepared from crystalline AUOH^j^ pure NaOH and H O. They 
were shaken continually for some 3 months. The saturated solutions and 
moist residues were analyzed and the composition of the solid phase 
identified by plotting according to the Schreinemaker method. The origi¬ 
nal results were plotted and the following values read from the curve. 


Otas. por 100 sue, sol. 


21.3 

22.0 

21.7 

16.0 

22.3 

12.0 

23*5 

8.0 

26.7 

4.0 

30.0 

2.2 

3 S .0 

0.9 

36.5 

0.7 


Soiia 

PllU. 

Na^O.AljOj.aiHjO 

If 

M 

H 

II 

tf 


Oto. PT too ssn,. 




37.5 

1.0 

37.7 

1.4 

38.0 

0.9 

39.5 

0.5 

40,5 

0.4 

42.0 

0.3 

43.0 

0.3 

44*7 

1.0 


sol. Solid 

”” ' Pbass 


Na 0 .A1 0,.24H 0 

«-^3Na^0.Al/),.aip 


Equilibrium in the System Sodium Oxide, Arsenic 1 'rioxide, Water at 25^ 

(Schreinemakers and de Baat, 1:917.) 


Gms. per 100 Gmg. Sat. Sol. 

Solid Phase. 

Gms. per 100 G 

ms. Sat. Sol. 


AssOii. 

NaaO. ' 

AmOi. 

NUgO. 

M>iui rna^c. 

2.019 

0 

AsjOi 

31.05 

21.82 Na4AH|04.9Ha0 

14 .45 

2.45 

a 

db29 

±22.7 

“ ”i“'NaioAs 40 |i,a 6 H 80 

24.42 

4.23 

41 

21.92 

24.04 

Na,oAa*Ou.at>H |0 

37.73 

6.46 

41 

17.50 

25.64 

“ 

58.54 

9.60 

44 

14. 26 

29. 16 

(1 

±73 

drl2 

“ d-NaAsO, 

14.63 

30.24 

ti 

63.01 

12.73 

NaAsOa 

19.32 

33.04 

“ 4 -Na 4 As|G« 

57.90 

13.24 

<4 

*553 

33.57 

Na^AsaOi 

48.05 

14.27 

« 

10.49 

36.21 

41 

36.3.2 

18.74 


6.59 

39.39 

+NaOH.HjO 

±34 

db2l. 1 

" +Na4A830R.9H30 5.11 

39.69 

NaOH.HaO 

32.24 

21.6 

Na 4 AssOa. 9 ns<) 

0 

41.2 

44 

SODIUM 

ARSENATES 






Equilibiiitm 

IV THl SYSTIM 

Sodium Oxide 

, Arsbkxc 

Pewtoxidb 



ARD 

Water at 0®. 




(RoAonlDitla «xid ttton, 19P7.) 

Purest NaOH and As 0 were used. Considerable difficulty was ex¬ 
perienced in filtering*^the syrupy solutions which contained finely divided, 
almost colloidal particles. Filtration was accomplished by means of 
porcelain filter discs and suction. 
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mu Solid 
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. solid 
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■' Phas® 
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2.17 


39.34 
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60.14 

j.ii 


39.03 
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57.26 
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35.89 

13.04 

11 
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5.36 

NaH^AsO^.H^O 

30.87 

10.6 s 

Na HA90^.12H,0 

52.14 

7.01 

ti 

19.15 

6.29 

11 

47 . n 

7.91 

f# 

14.9s 

4.99 

H 

44.48 

8.51 

II 

11.92 

4* 18 

n 

38.01 

9.34 

I* 

5.80 

2*62 

n 




3.35 

i.8i 

II 





Na NATRIUM 

SODIUM ARSENATES 


11 /1.8 


AsO 


EonniBuroM m th» Systsh Sodiom Oxibi, A*»*mc Psktoxid* 
AHD Watxr at ao". 

(nmml «na wm,) 
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70 

39 a 70 

HaH. 
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«A* 14 

13. 

45 

0 Na.AsO , 

. laHgO 

13. 

32 

39.80 

** 



8*s6 

It, 

33 

a 4 


13 . 

73 

40.59 




/.7 3 

lO, 

34 



lih 

99 

41.52 


aH^O S.99 

7, 

31 

Na^AsO,, 

12\\ 0 

(17. 

32 

50.471 

ft 


II 

4.78 

1. 

89 


MgW 

13. 

71 

36.81 


.AhO^. 

I 3 II ..0 

5.33 

2. 

05 



13. 

03 

34.07 

tl 



7.74 

0. 

71 



11. 

77 

29*08 

»♦ 



11*46 

0. 

29 



11. 

39 

26.93 

It 



15.08 

0, 

15 



10. 

12 

32.32 

H 



31.10 

0, 

10 



0. 

09 

18.31 

«< 



35.43 

0, 

15 



8. 

70 

16 .70 

«t 



27.32 

th 

3? 

(ir.pt. 1 


8. 

2S 

15.35 

tt 



28.51 

0. 

27 


9. 

21 

16.32 

tl 



30 * 25 

0, 

‘U 



u. 

2S 

18.35 

'*♦'0 Na^ 

A»0^ . 

lalf^O 32*13 

a. 

44 









15*21 

*1, 

i 1 

lower hydrate 


Di SODIUM ARSENATE . \ jHjX 


SoLtruuiTV Of lUSoeniw A«.i«nat» tn Watm. 

fHiHitl AIM 

The previau.^ results of Roseuheiw Am\ Tho«, tur this syaiem are 

considered lo be slightly in ern^r dn** i«*irt:ar,M..y ut the *'WalytlcAl 
method. 


Q om* ptr miiQ 

^ too Ml. Ml. 


mu, U 9 r 

m Ml. Ml, 


Mtd 

i%wt 


-0. 

210 

0.94 

Ice 



64 

61 

4 

-0. 

615 

2.67 

H 



67 

6i 

8 

-0. 

968 

4.32 

It 




"1 

-1. 

138 

5* 12 

" ♦ 

liAsC 

LiatLO 

67.4 ” 

64 


to. 

i 

s.so 

Na KAiiO, 

. la) 

r*o 

69 

U 

t8 

5. 

0 

7.93 




75.1 

64 

.9 

10 


11.52 

H 



80 

65 

1 

IS. 

0 

16.92 

« 



R5.6 

65 

1 

20 


as.31 

W 



9 U 7 

65 

II 

30 . 

23 . 

sir. 

2 

pt. 36 .i 

27.37 


.7IL0 
0 ^ 

96.0 

99.5 

65 

U 

.9 

.5 

25 


29*33 

M 



69. ’i 

67 

.3' 

14 . 

9 

36*73 

« 



81.6 

m 


45. 

1 

45.31 

It 



98.5 

u 

^5' 

SO. 

1 

49.83 

It 



103* 1 

m 

,7 

S6. 

atr.] 

Pt. 57.1 


* 5 HJho 8 .1 


,0 

60. 

3 

58.99 

Ma HAiO 

• Sfl 

0 ' 

1 15 . 9 ^* 


>9 


NAJIA'^^.SfLO 

*♦ 4 . nJa.^^:h.o 
NaiiAt^ .«(r * 


•* ♦ Na RA^ 
NAjIAfl^r 


• Metastabit 

100 gms. sat. solution of Dlsoiliimi ArfienAie in l^t. t Ethyl 
Alcohol contain 0*03^65 g«* Na^flAsD^ at Afeoiii i|®, Wcihll, 
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Tri SODIUM ARSEKATE Na^AsO^. laH^O. 


100 gms. aqueous sdution contain 21.1 gms. NajAsO^.iaHjO (= 10.4 gms. 

NasAsOO at 17 . bp. Gr. of solution*. i.ir86. (Schiff fseo'k 

100 gms. glycerol dissolve 50 gms. sodium arsenate at I5.5^ (Ossendowski’ 1907) 


SODIUM Meta ^ORATE Na^B 0 .gH 0 . 

S 2 4 E 

SOLOBIJLITY OF SODX0M MbTA BoRATX IN WaTBR. 
(T««plt. 19 E 9 .) 

t® p«r too gna. H^O Solid Phaaa 

20 35.75 NagBgO^.SH^O 

35 35.7 « 2 2 


SODIUM Tetra RORATE (Borax) Naj^B^O^.ioHj, 0 . 

Solubility of Sodium Tetra Borate in Watbr. 

(Horn and Van waganar. igos; Sdorgl, 19^4; Sbopgl, Bovallnl and Cappallnl, 1924.) 


Qaa. Ma^^O^ Solid ^ Ona. Solid 

par 100 gaa. HgO Phaaa ^ par loo Phaaa 


-o.45Eutec, 

1. 10 

Ice^Na«B. 0 _.ioH «0 

60 

19*0 

0 

1.11 

Na^B.O^.ioH^O * 

61.5 

20.5 

10 

1.60 

1. 

65 

21.9 

18 

2.32(1) 

#1 

70 

24.4 

25 

3 . 1 S(1) 


80 

3 X *4 

30 

3.86 

M 

90 

41.0 

40 

6.67 

n 

100 

S 3.5 

SO 

10.4 

It 

102.9 

58.9 


(x) Menzel, 1027. 


SODIUM Penta BORATE Na^B,^ 0 ,..xoH^O. 

K A V 1 O « 


N'a.B 0 .loll 0 
" ♦*Na B.O* sH,0 


M 

If 


W 


Solubility of Sodium Pinta Boratb in Water. 

(Bollat and Pang, 19 BB.) 




"Vio-’w 

par 

Solid 

t® 

dm. 

"VioOie 

par 

Solid 


IOC 

gain. aat. aol. 

PLaaa 


100 

aa». 

aac. 

lOl. 

Phana 

“0, 

53 

1*36 

Ice 


85 


41 

.9 

Na,B 


-0 

91 

2.68 



90 


4 S 

.5 


-1 

24 

3-94 

ti 


93 


47 

•3 

n 


-1 

7oEutec. 5,8 

*♦ 4 - 


201^96 


49 

.0 

If 


0 


6.0 

Na^B 


.0 ^^99 


50 

.9 

ri 


13. 

5 

8.6 



100 


51 

.8 

It 4. 

20 


10.7 



102 


53 

.5* 

If 

35 


iS«9 


If 

104. 

5 

55 

.5* 

ti 


SO 


22.7 


H 

103 


52 

*7 



59 - 

.6 

27.45 



107 


54 

.3 



70. 

8 

33.7 


fl 

108. 

3 

54 

,8 

H 


80 . 

0 

38.8 


M 

109. 

6b. 

1^55 

. 3 

n 



BO 


Unstable 




Na HATRIUM 

SODIUM BORATES 


SOLOUIUTY (IK SODUfM IJoKATKS IN Wa IKK AT 30®. 

(Dukebki, ctmipletc? rrfrrrru tr'H > 


Gms. r>er ^oo Oms. Solution. 

tSms- |H*r itK> tiniH Henistur 

Phtte. 

" Na* 0 . 

iljOj. 

NajU. 


42.0 

41*37 

S-io 

43 54 

4.19 

Na< m IhO 


5 - 5 S 

37.20 

11.18 

4 HfO 

34.44 

3-73 

33-53 

10-80 

.« 

29*39 

3-51 


10 II 


26.13 

2 - 7 S 

37.85 

15.21 

M 

23.00 

3-83 

24.91 

tt .tK> 

4 # 

16.61 

13.69 

21 . 2 C) 

20.64 

*# 

21.58 

4 63 

24.52 

19 04 


20.58 

4.69 

21 .61 

16,59 

* lla< Kiijt J 

15-32 

6.21 

19.70 

17 84 


3 C 2.39 

9.12 

18.05 

18.17 


8.85 

10.49 

11.72 

20-62 

NA 20 ..jIi# 

5.81 

6.94 

10.82 

' 3 ^ 

“ 

1.88 

3.41 

7 - 3 ^ 

15.50 


1.38 

5.16 

7. i6 

17.44 


2.02 

7-79 

6.24 

i6 38 

'* 

4.08 

17-30 

8.96 

29 - 20 

NW» 

3*79 

15.84 

5.68 

28.19 


2.26 

12.14 

5.21 

29.19 


1*99 

11 .84 

S ‘74 

^9 66 

t ItCOIDi 

1.86 

11.18 

1.06 

k.78 

lyilOj, 

0.64 

6.11 

0.31 

3 * '^9 


... 

3 *54 



*k 


Equilibrium in the System Sudium Oxioh, Horu: tix«»K„ Water at 6o*. 

CHtegl iiii4 i»iiA | 


Gii». mt 

100 Gmt. 


im% imt 

%mk i'tnn. 

Sat. 

¥* 



S#l 



'HaiO. 

JW.. 


NMJ. 

iSlH*' 

49.25 

0 

MaOfl.IlsO^ 

19 

29 

23 

. 78 

48.44 

0.81 


2© 

30 

H 

.50 

49,28 

I-S 3 


22 

21 

32 

. 17 

47-38 

3.24 

jNurf) TV), H/l 

19 

43 

27 

.Ot| 

44*74 

3.78 


16 


23 

OS 

42.94 

5-67 

'* -t Nn.0 11.0, HA> 

*3 

SI 

19 

10 

40.14 

S‘ 4 i: 

NnO.BiOj »,(} 

If 

s« 

16 

62 

38.70 

5*56 

** 

6 

9 S 

11 

so 

35-76 

6.29 

*• 

S 

65 

14 

8#) 

34-93 

6.80 


6 

«4 

2© 

40 

31.88 

9-85 

•* Cunitmlblt) 

8, 

42 

28, 

05 

39.56 

11.83 

»* ** 

II. 

29 

41 ■ 

47 

i? 

28.07 

14.6s 

u »» 

S 

29 

33 

33 -Ja 

7-47 

** 

6 

29 

IH. 

7 7 

28.64 

6.51 

41121 


22 

21 . 

^14 
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10.29 


3. 

40 

22. 

59 

18.72 

X 7 * 3 i 


! 

39 

I.l 
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NATRIUM Na 


SODIUli BORATES 


Equilibrium 

IN THl 

SrsTiM Na 0, R 0 and H-0 at Several Temperatures. 



(Strargl and Amsloccl. 

I9t90: Sborgi, i9se.) 


The mixtures were 

constantly shaken 

1 for periods of 2 to 

45 days. 

Ctas. per 100 

. sac. sol 

. Solid 

(Rbs. par 100 i^a. sat. sol 

Solid 

- 

B 0 

Phass 


PS 

"V Phase 

Results 

at 0® 


Results 

at 35® 


0.0 

1.49 


0.0 

4.04 

“.BO, 

0.88 

4.74 

*' 1.3.10 

3.05 

12*86 

'* * 1.5.10 

0.34 

0.76 

1.2.10 

3-36 

16.23 

1.5.10 

0.46 

0.65 

n 

4.47 

18.74 

” ♦ 1.2.10 

3.05 

3.33 

It 

3.60 

10.34 

1.2.10 

6.45 

7.09 

ti 

1.48 

3.32 

n 

7.23 

7.66 

” -*• 1.1.8 

7.43 

9.75 

It 

8.32 

4.98 

1.1.8 

13.04 

15.40 

” + 1.1.8 

10.71 

3.26 

It 

13.59 

10.13 

1.1.8 

16.04 

1.66 


18.01 

6.68 

” 

20.83 

1.15 

H 

20.64 

6.46 

’• 1.1.4 

24. 12 

1.67 

” 1.1.4 

34.53 

3.98 

1.1*4 

22.81 

2.00* 

1.1.4 

33.79 

3.87 

It 

26.66 

1.50 

»l 

37.60 

5.07 

It 

29.43 

1.21 

II 

40.54 

5.83 

•’ 2.1.1 

32.50 

1.69 

* N«oii.4n 0 

41.83 

S‘54 

2.1.1 

28.33 

0.45 

NaDH.<tIljO 

42.76 

4.73 

” + NaOH.H 0 

22.84 

0.0 

H 

43.73 

3.96 

NaOH.H 0 




42.48 

3.09 

tt ® 

Results 

at 20® 


43.00 

0.0 

H 

0.0 

3.70 


Results 

at 45® 


1.50 

8.70 

? 1.5.10 

2.5s 

16.43 

H^BOg -f 1.5.10 

2.18 

10.37 

1.2.10 *♦* ” 

7.50 

28.85 

1.5,10 1.2.10 

0.78 

1.75 

ft 

15.33 

20.10 

1.1.8+ ” 

4.60 

5.26 

tt 

18.50 

14.0 

” + 1.1.4 

7.20 

8.35 

It 

37.0 

5.50 

1.1.1+ ” 

8.95 

10.50 

" + 1.1.8 

40.46 

4.68 

" + 2 . 1.1 

9.75 

8.94 

1.1.8 

44.73 

3*51 

NaOH.HjgO + " 

IS‘78 

4.40 

tt 

Results 

at 90® 


19.40 

3.95 





23.19 

3.33 

'* 4- 1. 1.4 

5.86 

37.46 

H BO + 1,5.10 

24.6s 

2.69 

1. 1.4 

13.0 

58.0 

1.3.3 ” 

30.71 

3. 31 

tt 

33.74 

39.6s 

" '+ 1.1.4 

34.30 

3.71 

ft 

30.03 

16.26 

1.1.1 + " 

39.56 

3-93 

NaOH.R^O 

43.0 

7.0 

” + 2.1.1 

40.00 

0.0 

tt * 

57.88 

1.26 

NaOH + " 

1.5.10 *“ Ns®0 *sBaO-i • loHoOj i»2.io 

= Na^O.aB.Oj 

. loHgO; 

1.1*8 "* ^a£0*B|>0® 

8HgO; 1.1.4 

= Na^O.BgOg.uHijO; 1.1.1 

= Na,0.B,6J 

HgO; 2.1 

.1 = aN..0.B,0,.fl 


Na MATRIUH 


BO 


liS2 


M !■< till; Nii, O, 


I i 4 n**r’ttht 5 |fW ifll 

The itiixltirrs were rPiiiltiiitly ’ilirrr^il fpr i l*> j 
th# rifttltt is f#tiirwli 4 t itr^^gnUr. 
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M 

* 

11.1 


m 
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** 

34 . *1 

16,11 

m 

i«*8 

il* i 

m 

* 

31 » -i 

n, J 

• ♦ 

i |.3 

»,« 

m 


16 

ill, 1 


si.i 

31,0 

* # 

** 

7 , 1 

31 , tj 


' = K*,0.. 

S8,0,. 




P. 

p' ^ 





11S3 NATRIUM Na 

Solubility in Water of Sodium Meta Borate and op Sodium Tetra 
Borate, Each Separately, in Presence of Sodium Chloride 
and of Sodium Carbonate at 35°. 

(Teaple, lopo.) 



G^s. per 

100 gRB. 




Solid 


2 4 7 

"^"Ne.Cl~“ 

NAgOD^ 

NaHOO,' 


Phase 

8.3 


33.6 


— 

D.S. 

+ NaCl 

24.0 

32.8 

I 

13.7 

33*0 


1.1. 

8 + Na„CO,.H n 
+ D. S.' 

6.8 

— 

23.2 

22.8 

— 

D.S. 

+ NaCl + Na,C 0 ,.M ,0 
+ 1.1.8 . " 

26.9 


6.0 

26.2 

— 

II 

— 

2.2 

3 S .2 

— 

— 

NaCl 

+ 1.2.10 

— 

4.6 

— 

— 

12.6 

NaHC/) + ” 

— 

2.5 

00 

— 

2. 1 

II 

+ " 4 * NaCl 


1.1.8 = NaO.B _0 . 811 . 0 ; 1,3.10 ~ Na. 0 .2B.O,. loH^O; O.S. = 
sNaCl.411^0. ^ ? R 3 F R .. B 

vSOLUBXLITY IN WATER OF MIXTURES OF SODIUM MkTA BoRATB, SODIUM 

Tetra Borate and Sodium Chloride. 

(T«eple, lORD.) 


Results at 30° 


Results at 35® 


¥.7,0; 



Phase 

'" V A 

n.-b;o^ 

Phase 

— 

2.5 

-- 

1.2.10 


5.3 

— 1.2.10 

0.5 

1-95 

■— 

II 

35.7 

— 

—* 1.1.8 

4.9 

0.5 

— 

II 

— 

2. 2 

3$.5 NaCl 4 1.2.10 

n .3 

0,4 

— 

II 

8.3 

— 

33.5 " + D.S. 

25.75 

— 

— 

1.1.8 

34*8 

5.6 

— 1.1.8 1,2. 10 

25.1 

0.5 

— 

" + 1.2.10 

32.8 

— 

13.7 ” + D.S. 

23.0 

— 

19.. 

D.S. + NaCl 

8.0 

2.0 

33.1 NaCl 4 ” 41 . 2.10 

8.0 

— 

33.3 

M ^ II 

32.7 

5.2 

12.9 1.1.” 

— 

0.9 

36.0 

1*2.10 




0.5 

0.5 

35.8 

»* 411 

i.i.B 

= Na,O.B, 0 ,. 8 H, 0 . 

= Naj. 0 .aB, 0 ,.ioII, 0 . 

2.3 

23.2 

0.3 

0.4 

34.7 

10-3 

II ^ II 

" + 1.1.8 + 

1.3.10 

D.B. 

8.0 

0.2 

33.2 

" + NaCl + 

•• D.S. 

Na^O.B,Oj,.2NaCl.iilIyO. 


Solubility in Water of Mixtures of Sodium Meta Borate, Tri Sodium 
Phosphate and Sodium Chloride at 20^^. 

(Ti«pXt. 10F9.) 


Gtos, per lOp gwt. 


1.17 
0.2 
2 * 5 . S 
23.0 
8.0 

23.0 

8.0 

0.6 

0.4 


U. 3 

2.0 

0.03 


I.o 

0.2 

0.15 

KS 

?.o 


19.2 
33.0 
35*0 

10.3 
33.0 
35.0 

35-0 


Solid 


NVPfh.iafLO -*• Na.0.B.0_2Na^P0,,36FL0 

N.i^0.Bj,0j,.2NACl.«tH^0 


1.1.8 

K 

. NaCl 


Na PO .lall O + " 

i.i.8‘. fta^O.B-Og.aNaCl. 1(11^0 + Na^O.B^0^.2Na^^.36iy3 

II ‘ ' ' H 

Naa 

Na PO , laH.O ” 

•^4 r 


4 - 
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BO 


SoLOBiLiiT m Wm* or or Sobiok Titia Bo«at*, 

Dl SOSIOM PHOSrUATI AN» SOBION CHLOtlBI AT 30“. 

WW.) 


Cla@. par ^ H^O 


f%$m 


a.o 

2.6 


1.5 

6.7 

— 

—. 

7.0 

31.8 

0.85 

— 

38.5 

0*8 

0.7 

35.7 

0.8 

2.7 

34.8 

1.0 

7.2 

33.3 

1.0 

7.8 

32.5 

• 

K 

0 

It 

; 

aBgOjj. loH, 


1«a*io 

" ♦ NaJ!P0..13H-0 
NaCI ♦ ' * 

" 1*3.10 

» .f. « 

t» 4 , « 

« 4. « 

” ** T N^HPO^. 


Equiubrium xn the System Sodium Tetmaboratk. Sodium SutrATi and Water 
at Various Temeeraturm, 

(Shorfi, BaYaUal ami c:«|p|»<iUiai, 

Constant agitation in a thermostat was employed for teeuring equilihrium. 


Om». par iM fm*. par ita «!»*< 

sal. sol. ^ tal »ot 


f. 


N%SO«/ 

SpUft riiAsa. 




iPltd 

- 0,^5 

r.oSC) 

0,0 

Na#«*0,,iPa,(H’l«a 

;ici,D 

0,0 

aB.fi 


- 1.38 

0.631 

3.8a 

»■■!«« 3 1.9 

J. 4 t 

3 a. 38 


I.a 

0.0 

3.85 

flr« 

35.0 

4 Ja 9 

0.0 


•flO.O 

x,6o3 

0.0 

Nii,iiO»J0H,O 

35.0 

3 . 4 o 5 

3.665 

n 

10.0 

1.086 

x ,843 

n 

35.0 

*•798 

*14,tl 

i 

10.0 

0.806 

4.383 

11 

35.0 

1.73 

<1.95 

II 

10.0 

0.704 

8.36 

P 4 l(#,» 04 .|S |(,0 

35.0 


31.64 


10.0 

0.0 

8.43 


35.0 

1.579 

3 a.a 5 

»Nft#SO| 

ao.o 

a. 5 a 

0.0 


35.0 

i.ail 

3 a. 60 


ao.o 

1.108 

9 .a 38 

n 

35.0 

II. 554 

3*1.91 

» 

ao.o 

1.00 

x6.xx 


35.0 

o.tm 

33.07 


ao.o 

0,0 

x 6 .a 3 

NftyiOiJdHiO 

45.0 

7 •49 

O.fKl 

Ni,a,0,j§i5fl 

aS.o 

3.087 

0,0 


45.0 

6.301 

4.aSI 

» 

aS.o 

a.6a6 

1.(87 

n 

45.0 

4.f la 

13.991 


aS.o 

a. 057 

3 .aa 

s» 

45.0 

3 .ia| 

3 o, 1S 


aS.o 

i 44 « 

9.84s 

n 

45.0 

1.145 

It.171 


aS.o 

i.Soo 

ia,66 

n 

45.0 

0.600 

41,649 

i 

aS.o 

i.a48 

15.57 

» 

49 * 

4/i8,| 

afi.alS 


aS.o 

i.aa9 

16.76 

» 





aS.o 

i.aao 

1748 

n 

5 o,o 

9, 5 a 

O.fl 


aS.o 

i.i 3 r 

ai.pi 


5 o.o 

6 . 93 i 

7.978 

» 

aS.o 

o. 3 a 6 

ax.9i 


5 o.o 

5 .iii 

■11.171 

II 

a 5.0 

0.0 

a 1.90 


5 o.o 

4 . 7 fio 

a 5 . 48 a 

»i 

3 o.o 

3.75 

0.0 


5 o.o 

4 Ji 

a 9.00 


3 o,o 

1.27 

aS.7i 

» 4 .Kl|,iO 4 .| 0 H,O 

5 o.o 

* J 7 a 

Ifi.tla 






5 o.o 

0.9a 

3 1.09 

« 





SOrO 

0.0 

It..9 

m 





t‘ 

55 . 0 .. 
55 . 0 ,. 
55 . 0 .. 
55 . 0 .. 
55 . 0 .. 
55 . 0 .. 
55 . 0 .. 
55 . 0 .. 
55 . 0 .. 
55 . 0 .. 
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Equilibrium in the System Sodium Tetraborate, 

bODIUM bULPATE AND WaTER (cON,). 

Gms. per 100 inns. 

^al. sol. 

Solid 
Phase. 


NATRIUM Na 


Nl,B,0 

12.37 

8.473 

8.06 

7.884 

7-58 

7.68 

7-44 

6.49 

5.99 

0.0 


Na,S0 
0.0 Na,B«Oi.l0H,O 

l 3.05 » 

16.97 »* 4 -N 4 |B 40 , 5 H ,0 

17.646 Na,B»0,.5H,0 

18. 3 l » 

ao.97 n 

21,21 » 

26,23 )> 

28,08 

31.575 


•Gms. per 100 gms. 
sat. sol. 


Na,S04 


t". 

65 . 0 ... 
65 . 0 ... 
65 . 0 ... 
65 . 0 ... 
65 . 0 ... 
65 . 0 ... 
80.0... 
80.0... 
102.9b.pl 

104 


17.953 

16.10 

15.98 

10.45 

7-90 

2.86 

23.9 

14.57 

37.07 

28.15 


Na^SO^j. 

0.0 

3.71 

3.94 

17.08 

26.47 

29.37 

0.0 

22.38 

0.0 

15.89 


Solid 

Pliase. 

NaAOT.sHsO 


» 

W+NajSO, 
NhjSO* 
NajB^Oj.SH.O 
))-+-NasSO< 

. ’ -- »K>laaSOi 

In addition to the above reeultg Sborgi and hi* associates irivo all other neerssarv 
fNH 4 /°B*Or+'Na”io^* diagram of the system Na, B, 0, + (Nil,), SO, 

wogms. 86 . 5 Vo glycerol (rf= i.uSae dissolve 89.<.gms. Na.B^O,. loIl.O at 20". 

» 9B.570 » (<* = 1.2645 » in.o „ „ 

S«,„.u,nv » S».„. .» 


Borate. 

Sodium borate 


Solvent. 


it 

ti 


Gly^I 15.5 5o ^ (u.s.p.vm.) 

Le Ghatelicr (18^). "-esmts lor JNa,Ji4O7+Na4P,07 are given by 

SOOIUU BROHIOE NaBr.aH^O. 

SoLosiiiTr or Sodium Rromidi ik Watsr. 

aiid''rhurrMif »86a; GuaHe, I 87 s; de Coppet, 1883: Richards 

Md aurchill, 1899; Elard, 189*; Coeberet, 1911; Greenish, 1900; Scott 

Durham, 1930; Nikolaew and Rawiich, 19.1; 
wer^rcurv”**’ ’***'* *"** values taken from the 


Br 


t® 

Qm. HaSr per 


Solid 


,0 

Qu. Meiir per 


100 9 u* Mt. eol. 

PtUUM 

t 


too ISM* a«t. eol. 

- s 

13.5 

Ice 


30 


49.5 

-10 

31»0 

« 


35 


50.48(1. 

-IS 

37.5 

tf 


45. 

.31 

53.66(1,; 

-30 

33.0 

tf 


50 < 

.31 

53.8o(1.( 

-35 

37.7 

H 


51. 

.0 

53*9 

-38 

40.3 

« 4 - 

NaBr.3ll 0 60. 

.17 

54 . 10 ( i.< 

-20 

41.8 

NaBr. 

3HgO 

75 - 

.44 

54 . 41 ( 1 .; 

-10 

43.9 

M 

H * 

91. 

95 

54.83(1.; 

0 

44 . 47 ( 1 . 

4954 ) 


100 


53 * 8 ~ 54.8 

^10 

46.0 



140 


55 *5-56 .5 

16 • 

4 47.0 (l. 

523) 


180 


57.4-59 .5 

30 

47.6 


n 

2 10 


58.8'-6o. 9 

35 

4 S. 6 l(le 

S 4 lS) 

»♦ 

330 


59.8-63.0 





3 S 0 


61.0- 

Tk 

A #1-.._ 







Solid 

Pbaao 




'» 4. NaBr 
NaBr 




Na 


NATRIUM 

SoLOBiiiTif nr 
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SoBUfH BtOHist IH kqnmwn Soliitiohs of 

Hymomohic Acid at 3^®. 


{Scott Md Dortiai)* 


Omi. p«r too ipui. t«t. Ml. 

0.0 liH.aj 

4 , 6 l 43.^1 

O.0« ^ 7.10 

131.98 

17 . 6*5 ;a 7 *''<i 

Soi.tJBij.iTY OB SoBiim Bbonidi tn AotmcTtm SotUTifiits or 

Hydbobbomic Acid at Sbyikal T»Hi»i»ATttiiis. 

(Himimn MO 


Br 


4 . Of 

Qm. r«r too |ift. »«t. Ml. SmU 4 

iit. Ml. 

r—mr 

KiBr 


Results at 

25® 


1*5426 

0.0 

48.56 

NaBr.alf, 

1.5245 

3*03 

44.97 

M 

1.4989 

8.84 

38. ao 

tt 

1.4789 

14*22 

3k6S 

« 

1.4642 

18.69 

37*24 

M 

1.4534 

23*10 

33.31 

1 . 

1.4468 

38.77 

16.18 

t $ 

1.4484 

33 * 16 

13*84 

n 

— 

37*21 

9 * 8 s 

n 

— 

41.38 

6*13 

H^r 

1.4825 

43*41 

4.63 

n 

1.5260 

49*35 

1.59 


1.6171 

55*78 

0*40 

14 


4 . or Mir too «». mu mu 8oUd 

«»t. Ml. 

Bcsylts Al 44.5® 


01.5913 

0.0 

52.56 

NeBr.aH.O 

1.5783 

1.94 

47.87 

» * 

1*5560 

i 0. 2 1 

40.76 

M 

1.5455 

1 %, 49 

19.51 

NeBr 

1.5 16 1 

13.76 

17.62 

n 

t.5Ul 

17.89 

11.16 

r* 

1 * 4961 

31.91 

^>.74 



RcHulta Ai 

65 


1.5850 

4*04 

47.67 

NaBr 

1.5596 

1 1. tci 

11.80 

n 

1.5689 

18. J9 

37.50 

n 

1.568«)- 

31.51 

33.17 

M 


S0LUBI1.ITY or HoDirtw flroHiDit tn Aooiioif?i r*f»i.oTio^8 or SoBnm 

HyBBOYIBI at SlftBAt, TlMriBATOriS. 

WAMltin M4 iMitcIl. 


4 . Of 


Oil*. f>«r too «»§. 
Mt, Ml. 


Sit. Ml. ^ 


MItil 

rniMii 


4. #f 

iit. Ml. 


Out. rtf tc*o #ii. 

mu^ml. 

f 


fhm 


Results « 35 ® 


1*5431 

0.87 

47*22 

NaBr.aH^O 

1.5404 

a. 50 

44*51 

n 

1.5402 

4*41 

41*94 

» 

1*5502 

8*96 

36.73 

» 

1*5634 

11*37 

14*6 1 



13 . 33 

11*47 

SaBr 

•** 

14.56 

29*89 

H 

1.5535 

19.78 

31 * 4 J 

rt 

1.56x1 

34.66 

18.71 

tt 

1.5770 

27.87 

16. 10 

ft 

1 . 6 U 3 

32.31 

11*15 

ft 



Refill liM 41 

44,5® 


1.5955 

1.71 

50 . Ji 

PaBr.aHpO 

1 .*'958 

■ 1,98 

il7 * m 

w ♦ Hair 

t. 58 15 

6*140 

«1. J3 

Half 

1.5615 

t 15 

11*94 

M 

mm, 


j8.13 

M 


4l 



1 . 5850 

11 »0*1 

117. fi7 

KaBr 

S. 55*^1 

1 1 * 111 

i-i.ao 

If 

1.5589 

i.H . j*i 

J7.50 

w 

1 « 5689 

J 1 , *' 1 

3J. 17 

H 


The Mthors also give t. pi. (leiewiui,,uo«. »( mumr^H ut N*8r » Hflr 
and of NaBr ♦ N»0!i. The exiaiaace of UaBr.jHMJ »»* >h(».ii. 
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NATRIUM 


Solubility of Sodium Bromide in Aqueous Solutions of Sodium 
Hydroxide at 17°. 

(Ditte, 1897.) 


Gms. per too Oms. 

Gins, per 100 Oms. H2O. 

Oms. per 100 Gms. H2O. 

NaOH. Siilir. 

NaOH, 

Naltr. 

NaOH. NaBr. 

0 . 

0 91.38 

17.17 

63 .06 

28.43 48.00 

3 - 

26 79.86 

19.12 

62.51 

36.61 38.41 

9 - 

24 68.85 

22.3s 

59.60 

46.96 29.37 

13* 

43 64.90 

24.74 

55-03 

54.52 24 76 


Equilibrium in the 

System Sodium 

BromidS, Sodium 



Bromatb and Water 

. 




fPlccl,. 10?H,) 


d.of 

OSis. per too 


d.of 

Oms. pfr too 

sac. 

008. sac^ sol. 

Solid 

sac. 

0118. sa^. sol. 

sol. 

/ Naur NaBro, 

0 

Phass 

sol. ^ 

NaBr NaBro!^ 


Results at 10® 


Results at 25® (Con.) 

1.492 

45.80 0.0 

NaBr. 2(( 0 

1.457 

38.66 4.78 NaBrOj^ 

1.517 

44.51 2.58 

'* NaBrO- 1.377 

29.83 7.86 ” 

1.498 

43.09 2.83 

NaBrO, 

1.320 

21.27 12.04 " 

1.452 

39.40 3.55 

• »i ^ 

1.282 

13.82 16.72 " 

1.240 

11.10 14.46 

II 

1.270 

6.46 32.38 " 

1.220 

5.33 18.73 


1.257 

0.0 28.29 " 

1.21 1 

0.0 23.24 

n 






Result.^ at 45® 

Results at 25® 







— 

S2.55 0.0 NaBr.2H 0 

1.530 

48.41 0.0 

NaBr.atl^O 


50.68 3.51 ” NaBrO, 

1.546 

47.37 1.90 

l» 

— 

44.39 3.72 NaBrO- 

1.555 

46.82 2.94 

” NaBrO- — 

28.69 11.17 " 

1.542 

45.62 3.15 

NaBrO^ 

— 

7.91 26.65 '* 

1.462 

39.24 4.61 

n 




Equilibrium in the 

System Sodium 

Bromide, Sodium 



OlLORIDE 

and Water at 

8®-lo^ 



(Bakowtaj ana PolaiiiSKij, : 

L 9 P 7 .) 


0». Mols. pir 
too 0»s. jiat. sol. 

Qm. Mols. par 
too pta. sac. sol. 

---A_____ 

On. Hols, par 

IOC 0si. sac. sol. 

Om. Mols. par 
too 0*«- sac. sol. 

' NaCl 

NaSr ^ 

^Naei 

NaBr ' 


^lair ^ 

! NaCl 

NaBr ^ 

0.0 

12.80 

3.53 

10.36 

2.74 

n, 18 

5.45 

6.15 

1.02 

12.02 

2.6a 

10.34 

3.30 

10.08 

5.89 

5.75 

1.34 

11.70 

2.65 

10.36 

3.59 

9.53 

6 .49 

4.63 

1.73 

11.45 

2.94 

9.93 

3.83 

8.97 

6.93 

3*99 

2. 14 

10.94 

3.0s 

9.90 

4.27 

8.30 

7.17 

3-68 

2.24 

10.87 

3.38 

9.49 

4.70 

7.88 

8.63 

1.70 

2.54 

10.47 

3.61 

9.39 

4.87 

7.05 

9.91 

0.0 



Na natrium 1158 

SODIUM iEOMIDi 

IW Til StSTlM 

Afl& WaTW. 

im.i 


<L Of 

0si« p 9 r too 


Om. pir 

too 


oat. 

gas. sat. sol. 

tout 

IPI«» 


s@ll€ 

sol. 


r 

taJlf 

»al0^ 

P^liaaa 


Results 

at 5® 


fltsulis 

at to 

9 

1.489 

45*08 

0.0 

mr.sU 0 

51.55 

0.0 

H»Bt. 0 

1 *493 

45.04 

0.075 

** * D.S. IS 

5© *84 

1.37 

" * D.S.,0 

1.473 

43.99 

0.084 

D.S.is 

49. iS 

1.53 

O.S.io 

1.41s 

39.98 

0*124 

m 

47.95 

1.77 

" ♦ O.S.Js 

1.387 

39.50 

0.584 


«6.8a 

1-89 

D.S. J5 

1.238 

34.56 

1.09 

n 

44.86 

2*13 

H 

1.230 

23.51 

1.28 

" * N.IO,.,H,0 

4:1-77 

2.48 

m 

1.22$ 

23.95 

1*35 

NjJO_, 511,0 

41.96 

2*69 

" * N*IO, 

1.132 

14.13 

1.09 


42-44 

2*53* 

N«10, ® 

1.05a 

4.97 

1144 

t. 

40.05 

2.63 


1.027 

0.0 

1.297 

t* 

39.5 

2.65 

" ♦ N.IO,. 

1.227 

33.30 

1-34* 

D.S. 15 

I? - 29 

a.io* 

KaIO, * 

1.31$ 

31.71 

1.78* 

■ * K1JO-.5H-O 

39.06 

2*6S 

N*IO® H,0 

1.204 

20.78 

1.74* 

N*!03.sH,rt 

32.08 

2.77 

^ S f 

1.133 

13.36 

3.03* 


20.65 

1.65 

« 

1.079 

6.97 

2.52* 

t. 

•0.0 

U.70 

m 

1-050 

0*0 

5.479* 

M 








Reiulli 

at 50^ 



Results 

at 25® 









53.61 

0.0 

Hair.aH 0 

1.530 

48*41 

0.00 

N*Br.aH 0 

53.0 

1,57 

*• ♦ K Jr 

1.537 

48.21 

0«42 

" * O.S. 15 

52.|7 

2. 37 

*• ♦ D.Hao 

1.509 

46.73 

0*45 

D.S.IS 

51.40 

2.119 

D.S,10 

1.417 

39.S5 

0.86 

» 

50.f1 

3*63 

« ♦ HaIO. 

* 

1.387 

35*31 

1.51 

M 

44I.74 

2.50 


1.343 

33.68 

2.16 

• * K’.IO,.ILO 

32.111 

|.4l 

.» * 

1.266 

36.39 

2.35 

K«I0,.H,O» 

21 .It# 

5*11 

« ♦ Halo,.! 

1.17a 

16*40 

3.00 

^ ^ m 

13.28 

i-ai 


1*104 

7.78 

4-46 

n 

6*63 

9.03 

^ » If 

1.075 

0.0 

8*569 


0*0 

13.4f 

w 


• = HetMitable 

D.S. IS = 3Hmir.aKaIO .1sH O; D.S.I0 s iH^r.sHalO . |©H 0 . 
Slwllar rtanli'S art alia f#r lit ii*, II** m 4 a$* 


It fit SfilM a»iiw itwiii.SftiiPt 

Hitaati a«i fafii a? 3$*. 

iMiai M IttiMlIib l^.i 


a. Sit M )0 

• 1 ^ mu ml 

- tall# 

Qwi, »«f M 

M, mu atl. 

mim 

ym; 





mm 

0*0 

48.41 

ll,allr. 28,0 

15*72 

37 .11 


8*41 

44*0| 

1 * • 

tf.i# 

11-14 


ix #36 

42.26 

m 

25.14 

24*i3 

•1 

13*62 

41 . 0 s 

** 4 HaMO, 

II.it 

17*01 


14.42 

39.74 


*7 .if 


m 
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NATRIUM Na 


Solubility of Sodium Bromide in Aqueous Ethyl Alcohol at 30°. 

(Cocheret, 1911.) 


Gms.pcnooGms. Sat Sol. 

CjHsOH. NaBr. 

Gm». rier roo Gms. Sat. Sol. 
C'sHaOH. NaBr. ‘ 

Solid Phase. 

0 

49-4 NaBr.aHjO 

OS-SI 

16.08 

NaBr.2H,0 

11.79 

42.9 

72.36 

13-41 

“ 

31.78 

32.12 “ 

76.Q2 

12.03 

“ +NaBr 

43.22 

26.79 “ 

87-ss 

7.44 

NaBr 

54.59 

20.83 “ 

97.08 

3.01 

ii 


Solubility of Sodium Bromide in Aqueous Bthyl Alcohol at 250. 

(Flfttt and Jordan, io? 53 .) 


Wt. < 


Oms. NaBr per 100 : 

___ 


Solid 


in solvent 

f gms. solvent sat. sol. 

cc. sat. 8 ol> 

Phase 


0.0 

93*55 

48.32 

93.45 

NaBr. 2 H ^0 


20 . d 

77.26 

43.59 

75.21 

II 


42.5 

57.43 

36.48 

54.18 



67.9 

33.75 

25.24 

29.95 

It 


Solubility of Sodium Bromide in 95% 
OF Hydrobromic Acid 

(Ya«oda, 1930.) 

Ethyl Alcohol Solutions 

AT 2 $*^. 


Noraallty of 

d. of 

CMS. NaBr per Nomality of 

d. of tins 

. NaBr per 

HBr in 9 W; 

solvent 

100 aolvent HBr 

in 9 f^ 

aolveat lOO aw®, solvent 

0.0 

0.7997 

3.97 

0.337 

0.833 

4.48 

0 . 100 

0.810 

4.04 

0.629 

0.862 

4.50 

0. 162 

0.815 

4..75 

0.800 

0.878 

4.35 

0.304 

0.820 

4 . 25 

0.954 

0.893 

4 .$5 


Solubility of Sodium Bromide in PirRE Methyl Alcohol. 

(Brow, ailjm»Nyn, Bormal and Jonas, 19^15.) 


t^^ 

Qns. NaBr per 

100 8 »®* OHjjOH 

t^ 

Ckns. NaBr per 

100 8PMI. CHj^H 

t® 

nets. NaBr per 
100 uwo. OH^OH 

0 

17.3 

20 

16.8 

50 

IS.8 

10 

17.0 

30 

i 6.5 

16 

15*3 

15 

16.9 

40 

16. 1 




Solubility of Sodium Bhomidk in Absolute Ethyl Alcohol. 
{ BonnoU ami Jonos^ 


The mai<*riab were carefully purified and especial attention paid to removal of 
traces of waller from th(‘ alcohol. The mixtures were kept in a thermostat and 
shaken by hand at intervals during a long period. In some eases |iaturation was 
approached from above. 


Cm^. NftUr 
par lOfl tms. 

i* fi Alt 


t”. 


GmL NaBr 
par 100 icmn. 
C, OH. 


(Aun. N»Br 
par 100 smu. 
t*. in Utf OH. 


0.0. . . . 

.. 2 ,. 44'5 

70 .0 4 . .. 

HJ.O. . , , 

.. 2 ..:i 7 () 

75 . 0 .... 

15 .0.... 

.. 7.343 

3 o.o_ 



|o.o.... 


'A.'i'Aa 5o.O. 'i.afjp 

'A.3i4 Go.o. •>. .3i'a 

A.acja 70.0.,.,. 7,. 3 4 ^) 

7.776 


Br 




NATRIUM 1160 

Solubility of Sodiilm Bkomiok is Ai,c‘fiiifn„ir Siii.vniis%. 

(Rahlaml, «lr liruvii. i%.i« birr, s*4;r, * 

bfiji %’,iUr 


Alcohol. 

Methyl Alcohol 
Ethyl 
Propyl 
Ethyl 

Methyl ** 
Ethyl 

Ethyl Ether 


CmcttittAiim 

of At|. Aki»hoL 


rwmi U-mp, 


|rr J-*I Uiin. 
AIimIi.,!, 


'^o.Sio 

90% by vol. 
Absolute 


CR.) 


? 

19.5 


it 7 
7 14 

201 '* 

4 O It'iy»if 4 tri| 

*7 „I 5 Oir llroyn-) 

<> I <S’ 4 lluHs(i) aMwj 
O o« 


.... ^ «"«■ .*.■ 

sat. «”' * "•■Cr./Tof 

100 gins, propyl alcohol dinsolvc a.05 kihs. N.ini- .k i, 

SOLUBIUTY OF SoOUlM BHilMlim IN Mlxri KHs t»r .Vmoiiois Kr 
ai«< .«,) Kutm, |.KWi» 

In CHjOH + CjH»OH. In (' 11,011 t 


Per cent 

</tJ «f 

(#m«. 

Per rrJil 



Umi. 

t H 3 OH 

Nallf tiff 

CVIitlll 


*tf 


|»rf 

in 

Sit, H(»l 

too 

rr. 

in 

Sit N*,,| 

tiiM 

Mixture. 

o.BtSo 

Siit 

Sill 

Mitlurr 



'‘•‘if 

Sal 

0 

2 

•03 

0 


0 

023 a 

14 

40 

4.37 

0 . 826 s 

3 

65 

ft 

tl 

0 

o«hH 

1 2 

4.1 

10.4 

0.8373 

4 

04 

23 

H 

0 

BKB 7 

l« 

S 3 

41.02 

0,8593 

7 

24 

6 S 

2 

0 

B 4 «>ri 

4 

t 

1 

42 

Bo. 69 

84.77 

0 .Q 079 

0,0104 

12 , 

12, 

St 

H 6 

01 

03 

B 

75 

0 

0 

at.u 

8144 

47 

J($ 

91 -»S 

0 . 923 s 

14 . 

32 

too 


0 


0 

74 

too 

0 023 H 

14 , 

40 






Iti (',11,011 f (',11,011. 

iVr », rtit 


Solubility of Sodium Hbomidk im Aitu'amidii a 

Cldeftichalhm, I 

Gmi. per i©@ V$tm. 

^9 Sit. Sal 

KaBr.sCTIr 177 ' 

CONH, " 


in 

Q 

H t 

v; .S? 

Vfi 0 
SH fi 
m j 
O'! i 

t fj* 


o »i% 
o Ht 47 
Q H145 
o Kicr; 
o Kiiei 
o 


tfm rr, 

Sit Sol. 


i. 4 Q 

a .47 
t.m 

Ml 

0,% 
O.Hi 
0 74 


B 2 * 

So 

7 5 

76 

74 

72 

7 ot 

So 


6 

n.S 

16 .J 

20.2 

n 

27 


2 . a 

5*36 

7 A 

9«4 

10.7 

n,6 


^»Utl 

cifiitwii, 


r 


m 

tm 

110 

110 

t.io 

tiff 

*SS 

17s 


|:gRr I iiKu 

*'< 4 f 'V*! 


^0 4 

M I 

,|S 7 

4 i 6 

4 ^ I 

46 4 

47 « 

I Ltti#* 


4.1 7 

I Cl .| 

tS 

10 H 

11 I 

21 fl 

22 I 


PlwSiT. 

S4ltf ?t IfilllMIfi 


Killf 


f'Miir 


12.6 NiBr,iai»ttmit, 

• M fa, f T. p» 

toogms. 05% formic ackl dissolve 3j,i »fn». ,u «« ,, , . 

100 cc. anhyjrou. hydraaine di«!v« Nillj, 

at* •> iff 4 |ir»fe(trf%ll#t, l 

» ■ 9«’:5 ''r’*'"'**.... 

at ***■ “* lirunndr ..|},yl um iImi, . , „Kf s 






t 


0 


n6i 


Solubility of Sodium Bromide in Acetone, 


Q®8. NaBr p®r 
liter sat. solution 


Authority 


NATRIUM Na 


18 

0.095 

(Lannung, 1932.) 

25 

0.079 

(Kraus and Seward, 1927.) 

25 

0 . 122 

(Swearingen and Florence, 1935 

25 

o, 63 (?) 

(Koch, 1930a .} 

37 

0.075 

(Lannung, 1933.) 


The results of Laxinung were calculated from specific conductivity 
measurements in solutions prepared with highly purified acetone. 


Solubility of Sodium Bromide in Acetone Solutions of 
Lithium Perchlorate and of Calcium Perchlorate at 25®- 

(SuNiarlngen and Florence, igss.) 

Results for acetone’solutions of: 

Lithium Perchlorate Calcium Perchlorate 


Ob. Mola. par 

Ij^tar aftt. aol. 

dm. Mola. par 

ytar sat. aol. 

On. Hols, par 

Ij^ter sat. aol. 

^ LICIO^ 

NaBr""* V 

^ UCIO^ 

NaBr ^ ^ 

^ LtCLO. 

NaBr 

0.0000 

0.00190 

0.003591 

0.002246 

0.000306 

0,001612 

0.000310 

0.001379 

0.019239 

0.003575 

0.000554 

0.001907 

0.000547 

0.001452 

0.038147 

0.005207 

0.000772 

0,002225 

0.000785 

0.001582 

0.078221 

0.008243 

0.001968 

0.003643 

0.001974 

0.001926 

0.392690 

0.031575 

0.004129 

0.008421 

0.005997 

0.009477 


Solubility 

OF Sodium Bromide in Acetone 

Solutions 

OF 


Sodium Nitrate at 2s®• 
fKraua ano 8««»ra, lof?, lore.) 


Ob. Mola. ptr lit^r aat. solution 
ilaSr^V 


0.0000 
0 . 0001-^7 
0.000229 

0.000660 


0.000768 

0.000760 

0.000746 

0 . 00071 ’^ 


Solubility of Sodium Bromide in Water and in Several Alcohols at 25®- 

ruiracn ana Hunt, 1030.) 


Solvant 

ForsHila 

d. of 

aat. aolutlon 

tea. NaBr par 
100 aol van t 

Water 

H.O 

— 

93*50 

Methanol 

cii^on 

0.9073 

17.36 

Rthanol 

C.H^OH 

ClLCll^aLOli 

CllataClXH.OH 

CS,CH0HCH- 

0.8019 

2.406 

i-*Propanol 

0.8026 

0.4562 

i-Butanol (n) 

0.8075 

0.246 

2 «Propanol (Iso) 

0.7818 

0.1313 

2 -Hc thy1-1-Propanol 

(CiU)j^aicii;oii 

0.7986 

0 . 09 S 1 

i-Pentanol 

Cfl»(CIL)5.CHgOIl 

CR^ai^CHOHCii^ 

0.8106 

0.1103 

2 Butanol (sec.) 

0*8025 

0.0341 


Bi 
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Rr 


SODIUM BROMIDE 

RuniLiisntH tMi 

kicomn ah» HAiii at 

f.Uunin*^ »iia rh«}u 

Points on thi* bimxial curv#* of ih#* wrrr il«n<^PTijii#*a |:iy ihe titra¬ 

tion method and a tie line, *, located tiy i*:»iifnaiion of iht* h'.iftr in 
layers in contact with each other. The idaii luunt, !T, wa?i fonad by 
plotting. 


Q»®. W^t. 

Mt. Ml. 

Ii§. i^tr ICO 4 ns, 

i 4 l. »t|. 


HiUir ' 

„ , 

iM 

Mtir ' 

62 * iO 

n * to * 

,to, iiii 

n . JO 

Sd. to 

1 t.so 

H. 7 « 

o;.o 



»i. 10 

li J.fiO 

2 Q. ^ 

Jl,f. I’f*. 




The comi>osilion of the htmogeimuo* miAtnre fplaii I'louni ,\% of 
the system NaBr ♦ Tertiary Hutyl Mrohol ♦ wa-i foontl hy ‘‘Uiitiiags, 
Herring and Wtbb, lov^ h** 

n.o percent HaBr * \ perceiii ler. * *;j.7 percent H^O. 

The original results for the remaining points m the liUHidal curve 
are not given but only the values c-or respond mg lo jferived empirical 
equations for the curve. 

SoLitHiCfTT or SopfOH BroNini tn Iso Ahip .Urogcip 
or Hrngoiiposic ^rm at 


HomAUty uf u. uf 

<lw. niif p*r 

UrfmAi Hi* 

a, Mf -iwi, mur ptr 

' in IM mimm 100 cc. mn^mi 

nUf in iM e M fi*» 

“ II 


Cl*, foitfii 

0.0 o.Hon 

o.oHt. 

o.uf* 1 

0. H«f|> 

». J 7 li 

0,066 O.HiOh 

0* t J *4 


II* 

0, lOO 

0,181 O.HjIm 

0 # i *t«i 




Stiuisihifv 

or %iniew 

Hnoamr f.iqniti 

s IWWO|»|A. 



The results of Seherer^ lou; Hunt* tOM. .tMim'woi and I'ru^tiolii, 
Linhard aad Sitph*in, toil* tHstafi»w» i*m? and mui Handiif, 

1937, were calculated 1,0 a common liasm. ploiied, mil the follnwlii 
vidues reaii from the average curve. 


^ aii, iiisr pir 

^ too tPi. ml. ml. 

riiiMif 


MAAr #wr 

%m‘- ipt. Mi. 


-as 

0 * 1 

Nalir.s^H, 

jn 



-ao 

la.ii 




mst 

70061 

l6tO 

** 

eo 


m 

-30 

10*0 

M 

7 # 

nil. *l 

M 


3li»? 

M 

iOO 

J* *! 

m 

-10 

Jil.tJ 


mo 

S J 

u 

0 

«l*S 

** 

iuti 

*io 

m 

f 10 


*> 
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SODIUM BROMIDE 


NATRIUM Na 


1163 

EQUILIBRinM IN TH® SYSTBM SODItTM RROMIDE, SODIUM 

Chlorid® and Liquid Ammonia at 0°. 

(Porcjiow and Rawdlna, 1937.) 


Ona. per 

too 

sac. sol. 

Solid 

Ons. per 

too 1^8. 

sat. sol. 

Solid 

NaCl 

N&Br 

iST' 

Phase 

'^NaCl 

N&ar 

- mp 

Phase 

0.0 

39.0 

61.0 

NaBr 

5.39 

28. 32 

66.29 

NaCl 

1.7a 

37 . 8 $ 

60.31 

II 

6.61 

21.26 

72.13 

II 

3*6 1 

35.96 

60.43 

" + NaCl 

8.19 

16.07 

75.74 

M 

4. 12 

35*42 

6 i-S 5 

NaCl 

10.20 

5.94 

83.86 

II 

4. S 4 

31.91 

65*55 

M 

n.6o 

0.0 

88.40 

" 


100 gms. liquid Sulfur Dioxide (SO-,) dissolve 0.016 gm. NaBr at 0® 


Fusion-point data are given for: 
NaBr 


(Jander and Ruppolt, 1937,) 


(Amadori, 1912(a); Ruff and Plate, 1903.) 
(Amadori, 1912a) 

(Ruff and Plate, 1903.) 

(Scarpa, 1915.) 

^ (Meneghini, 1912.) 

" Na-SO (Ruff and Plate, 1903.) 

»' 4. SrBr ^ - - ‘ 


NaCl 

Nal 

NaP 

NaOH 

NaNO^ 


nr^ (Kellner, 1917.) 


SODIUM BROMATE NaBrO, 


BrO 


SoLUBitiTY 0® Sodium Bromati in Watir. 

(Rlocl, 1934.) 



d. of 

Clns. NABrO. per 

t® 

d. of 

Oss. NaBrO. 

3 

per 


sat. sol. 

100 ^0* Adi. 


sat. sol. 

too »At. 

sol. 

5 

1.194 

21.42 

35 

1.288 

31.35 


10 

1,211 

23.24 

40 

1.310 

32.80 


15 

1.232 

24.94 

SO 

— 

35.55 


20 

1.248 

26.69 

60 

— 

38.5 

(Krcmers 

25 

1.257 

28. 29 

80 

— 

43.1 

ri 

30 

1.284 

29.85 

100 


47.6 


The 

solid phase is NaBrO^^ in 

all 

cases. 




Equilibrium in thb Systbm Sodium Rromatb, Sodium 
Chlorati and Watbr at 25®* 

fBwanaon and Rlcei, 


0»s. per 100 

pis. sat. 

Ml. Solid 

Oms. per too 


sol. 

solid 


■“'’^Nagio” '' 

3 Phase 

' Hsaro^ 

HsClO^ 


Phase 

28. 29 

0.0 

NaBrO^ 

5.33 

44.64 

SSII, 40.4 

16*46 

18.91 

M 

5.07 

44.98 

11 

64.2 

12. 20 

28.03 

II 

4.49 

45.66 

II 

71.0 

8.68 

36.75 

II 

3.79 

46.46 

♦1 

83.2 

7.14 

40.98 

II 

3.69 

46.56 

li 

85-0 

7.00 

41.47 

S.S.I 2.02 

3.84 

47.42 

ri 

89.4 

6.54 

42.62 

” 1.70 

1.89 

48.36 

II 

91.0 

5.99 

43.66 

” 6.84 

0.96 

49. 16 

II 

98.0 

6*05 

43.55 

” 24.3 ♦ 

0.79 

49.36 

It 

98.5 



S. S.IK?) 

0.0 

50.07 

NaClO- 

S.S.I and S.S.II 

s> U L ^ ^ 

indicate solid solutions and the figures 

which f 


results than the above are given for the so® isotherms. 


Less complete 








Na NATRIUM 

RaniLIBRIIIH IH THE SX^THH SfUUim HBtmATK, i*MI. 08 lOK AW WaTIR. 






UKM.l 


Results at 

10« 



l^«V2al 1 . 

a. of 

3r«. ptr 100 


4. af 

tea. i;«i 

aau 

mt 

aol. 

mil a 

mi. 


sol. 

/“HOT’" 

^.SHT" 

rpiiit 

aui. 

n*»i 

1.211 

0.09 

31. 34 


1 . M 1 

4.2f. 

1.191 

p.Bs 

17. oB 

** 

1. 3 20 

(»* 1*’ 

1. 192 

9.Bi| 

13.75 


1 . J2»: 

9. *iH 

1.199 

16.15 

a.5B 

n 

1 » 3 2^4 

12.95 

1.311 

30.75 

6.41 


S . 2 Oi 

1 ^ r 

1.339 

31.6l 

5 . 13 

’* ♦ N 4i !l 

i*jm 

.10.99 

1.31S 

34.53 

5.03 

1 . M7 

.*'U9« 


26.12 

0.0 

N4Jt:i 

t . 2 if 

1 . 21 *’ 

91,15 


EgillLIBBtUM in tM» SyBTHH 

AHB WaTIB at 

u%4.> 




a. of 

Onii. p«f 

ICO m»» 


4. 41 f 

■In*, jwt 

»iia. 


Mt. 

MU 

ml. 

miu 


Mi. 

lMa|. 

.'4JU« 

Ml. 


ppfti# 

mfi. 




1.357 

0.0 

jB . 39 


1 



N.tlirO. 

1.113 

17. 13 

16.57 

M 

1.8 iTi 

9(1 , f #, 

1 .44 

n ' 

1.418 

12.31 

8*93 

#« 

1.8*»I4 

^•2. 1 1 

1. in 

H 

1.531 

40.76 

5.78 

H 

U914I 

Ini.fHi 

U !*♦ 

») ^ 

1.619 

48 . M 

I.O 3 

« 

1 »90 »I 

fill* 2 I 

0.0 

.III 


Rgnit.ii»«li}H i« TWi '-linfKH Ubiihatii 

So»I«N KlTHAfi A»te WaTI* at 


4« of 

fl»«. p#r 

1 

§ 


4, 

■*k*. I‘»r ilti iii». 


MU 

MU 

jml* 

mil A 

Ml, 

Ml. 

*<. 4 . 

mua 

Ml. 



t*hmm 

lull. 



I'lJMIt 

1.270 

5.00 

34.93 

Nafirc^ 

Uttli 1 

■m.fj 

liU .1 1 

^411 ffl. 

1.288 

11.11 

31.35 

** 

t.i4»:5 

4 2. «,*| 

9. 18 

N 

1.114 

1S.48 

17.79 

H 

1.413 

4 4. 49 

f »04 


1.151 

35.54 

14.94 

1. 

1,405 

, 50 

2.4 1 

»i 

1.187 

13.54 

13*111 

n 

1 . %Mh 

47,^7 

CUtl 



in tm ^fitT«>i fttP^Afi 

.iHirATl Anp Wati*. 

ResuUs 41 u j« 


d, or 

fits, ptr 

10 c pis. 


*•}, Si f 

fvr m 


MU 

mi, mU 

iKiua 

mu 

ini,, i«l, 

.:|i)lW 

sol. 

^IIMS 

mtl. 

'Uftny.'l 

■‘7 # 

t74Mi 

1.317 

1 .B 1 

ai.9^* 

H4lH% 

t, 

'i.tin n.'-if 

*i4flrCL 

1.336 

1 . 6 i 

30.67 

i.jHB 

5 , ,*I4 »l|, *» 2 


1.237 

4.40 

20.11 

** S> N 4 . Ui 

1 \ m 1 

ij, 1 *., 


1.310 

f|.4l 

19.91 

Na, 10 

1*117 


« 

1. 175 

5.30 

14.21 

n 

1 .3^S 


« ♦ j 

I.1I3 

6.96 

5.40 

m 


1 . '|ii 

Na. Ill 

1.079 

8.36 

0.0 

** 

i. mn. 

,!K»|ri lUfi 

II 

Na. 10 

= N*,a),, 













11^5 NATRIUM 

Equilibrium in the System Sodium Bromate, Sodium Sulfate 
AND Water at 45°. 




(Ricci, 193S.) 




1. per too 

s&t. sol. 

Solid 

Gas. per 100 

sac. sol. 


solid 

N.^SO^ 

NsBrO.^ 

Phass 

‘ . 

“iMasroJj ^ 


Piiase 

0.0 

34.22 

KaBrO.^ 

22.92 

14. 38 

S.S. 

9.66 

8.10 

27.14 

It 

24. 18 

12.56 

II 

6,72 

16.54 

20.38 

H 

25.85 

10.12 

It 

6.66 

19.81 

17.93 

II 

26.56 

9.33 

fi 

4.13 

21. oq 

17.03* 

It 

27.76 

7.53 

II 

3,62 

31.5<5 

16.62* 

II 

29. 21 

5.85* 

11 

4*21 

23.47 

16.00* 

M 

29.52 

5.45* 

fi II 

2,48 

20.86 

17.17 

" ^ S.S. 

19.8929.95 

5.01* 

II 

2.53 

20.94 

17*0 

S.S. 17.17 

30.44 

4.50* 

II 

2.64 

31.58 

15.96 

" 14.40 

28.78 

6.32 

>1 ^ 

Na^SO 

22.77 

14*65 

" 13.80 

29.18 

5.64 

Na,SO, 




30.35 

3.12 

It 



• = Metastable. S.S. = Solid Solutions containing the indicated per¬ 
centages of NaBrOj^. 

Similar results'are also given for the isotherms 30°, 17 . 5 ® 52®. 

This system provides a sixth type of solid solution in addition to 
the five possible types described by Roozeboom. 

100 cc. anhydrous Hydrazine dissolve 1.0 gms. NaBrOj with decomposi¬ 
tion. (Welsh and Rroderson, 1915.) 

SODIUM METHIONATE .2hH^0. 

SODIUM Chloro METHIONATE Na^ECHCKSOj)^ .H^O. 

Solubility of Each Separately ih Water. 

fBiiciwr imd T«rp«crft, lupo; SacJwr, 


0 

das. snbydrous coetpound 

Solid 


per too SMS. H^O 

Phase 

25 

35 

38.4 

127.0 

Na-tCIL(SO,l J.aiH-G 
Na®[CKCl(Sfl,T;i.H^O. 

SODIUM FORMATE HCOONa. 



The Fheezing-Points of Aqukouh Solutions of Sodium Fokmatk. 
(Sul#?\vick uiul (h'utlc, iM.] 

t of (. \tl.. .... i.itt. 7 . 01 . 11 .(U. IH.Ui. 

(jrius, HCOO'Na per ic)(> sat. sol. 

Solubility in Water. 

(Groachuff, *903.) 


Gum. 

Mds. 



Gms. 

Mdis. 


.0 HCOONa 

HCOONa 

Solid 

#0 

HCOONa 

HCOONa 

Solid 

* penooGms 

mr too Mols. 

Phase. 

m m 

per 100 Gmi, per 100 Mols. 

Phase. 

•Solution. 

HsO. 



Solution. 

H2O. 


— 20 22.80 

7 .82 

HCOONa-iHaO 

25 5 

50.53 

27.0 

ilCOONa. 3 HaO 

0 30.47 

II .6 


i8 

49.22 

25 65 

HCOONa 

+ 15 41.88 

19.1 


29 

50.44 

26.9 


18 44.92 

21 .6 

** 

54 

S 3 *^o 

30-8 


18 44.73 

21.4 

HCOONa.aHaO 

745 

56.82 

34-8 


21 46.86 

23 *3 

** 

100.5 

61.54 

42-35 


23 48.22 

24.65 

44 

123 

66.20 

5X.8 


Sp, Gr. of 

the saturated solution 

of the dihydrate at 18® 

ra I.^ 17 . 














Na 


CH 


NATRIUM 

Solubility op Sodium Acid Poumatk (Expressed as Xeutral 
Salt) in Aqueous Solutions op Formic Acid. 


O 

2 SS 


Gms. Mdi. 

HCOONa HCOONa 
per too Gmi. per too M6ls» 
SdlutiM. HaP. 

SuU^ 

Phaic. 

t“. 

(imi, 

l»pr icK>CJmi. 

flCuuNa Solid 

l^riooMols. Phase. 
n^j. 

22.3s 

19 s 

HCOONa.HC 0 OH 

45-5 

38 85 

4.5 I 

HCOONi 

29.62 

38.4s 

** 

70 

41 27 

475 


4 X .08 

47.1 

«» 

8$ 

43 09 

Si.a 



SoLUiiLXTY Of Forhati tn Watir* 

(UM TfiiiWii,* Iff?,) 

The original reaulis wrere plotteil together with thtme of fJroschuff 
and the follovring values taken frtm the aver.igr curven winch coincide 
except in the region of the di hydrate. 


CM, HaHCOO n«r te*. Nii«rA» p*r 



100 

jHt. ml, 90114 


IOC #»• 

. mu Hi. 

10 

38*5 

38.s 

MiHax). 0 

22 

46.0 

47.1 

HaHCOO.:tf| 0 

la.o 

39.5 

39.^ 

H 

Ml 

il*f • 11 

49.0 

« 

ig 

41*0 

4 UO 

n 


Itp. — 

49 * B 

” ♦ NaHOOO 

15 

41*8 

41.8 

n 


9 ** 10. 1 


If 


•— 

«fN’ali0Xla8p 30 

10.6 

10,6 

Kaliax) 

1^.9 

H —. 

44»0 

ft «t 

tiO 

12.0 

1J.0 

ft 

18 

43.5 

41*0 

mm. 2h/) 

10 

1 't*4 

11.4 

»* 

20 

44.8 

46*2 


60 

11.0 

11,0 

M 


EQUtLI»RIUM I« T«ll St^TlW SOSIUM B>|IWAT«, ^C|0 AUP WaTI«. 

(Elen inu Trfci«w#t* ttmj 


oaa. Hr 100 fit. Mt. mU SnU 4 

/—fan** 

Results at 13® 


»wi. Hr too **%. ml. »IW 

Renulls at 


0.0 

39.8 

mm. iH^o 

10.6 

43.7 

M 

IU 7 

43.3 

^NaHODajtOOOl! 

12.7 

43.1 

«* 

14 .t 

42*4 

H 

24.8 

40,8 

♦» 

35*a 

37*8 

n 

39.3 

37*3 

NaHODDoRCCX^ 

S4.S 

%l*2 

n 

74*0 

36«0 

ft 


cno 

46.7 

F4IICXD. 311^0 

1.7 

lii.i 


6.11 

4t* 11 

•* ♦ -iMim 

40.8 

41.3 

IdtOXUlODD ♦ 

7UI 

^.9 


itiulii 

41 11* 


0.0 

47.3 

idfOTO 

2.4 

4l. 1 

tt 

f.31 

18.21 

“ ♦ l^allOOOJ 

49.18 

9.19 


61.1 

f>*«l 

HillCIXIJIODOR 


F. pt. data for the »yst»i Soditiii Fapiate, Fo«tc .Acid are fiven by 

Kendall and Janti., lOat* 
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SODIUH FORMATE 

100 gws* Methyl Alcohol (CH^jOH) dissolve 3,52 gms. anhydrous NaHCXX) at 
15® and 3.68 gras* at the b. pt. <66.6®)* (Henstock, 19311.) 


SODIUM FORMALDEHYDE SULFOXALATE NalLSO. CHaO.^HsO. 

100 cc. sat. solution of sodium formaldehyde sulfoxalate in glycerol of d = 1.1x62 
contain 5 o .66 gms. sulfoxalate at 18® and the density of the saturated solution 
is 1.375. 

100 cc. sat. solution of sodium formaldehyde sulfoxalate in methyl alcohol 
of d = 0.8 contain 8.39 gms. sulfoxalate at 18® and the density of the saturated 
solution is 0.845, ( H@yl and Ornor, 1923.) 


SODIUM AOKTATl CH.COONa.3Hrf). 

Solubility in Watbr. 

(Greea, X908.) 


Gms. 0ms. 


f. 

CHjCOONa 
per xoo 
Gms. HsO. 

Solid PhaM. 

f. 

CH,COONa 
per xoo 
Gms. H, 0 . 

Solid Phase. 

— 10 

19 

Ice 

20 

123.5 

CHiCOONa (unstable) 

-18 

30-4 

“ 

30 

126 

44 44 

— 10 

33 

CH,COON*. 3 H ,0 

40 

129.5 

44 M 

0 

36.3 

44 

50 

134 

44 

+10 

40.8 

44 


139 .5 

44 

20 

46.5 

44 

70 

X46 

44 

30 

54-5 

44 

So 

153 

« 

40 

65 s 

44 

90 

161 

M 

SO 

83 

44 

100 

170 

14 

58 

138 

44 

110 

180 

«l 

0 

119 

CHiCOONft (umaable) 

xao 

191 

44 

10 

121 

44 44 

X23 b. pt. 

193 

<4 


Results differing somewhat from the above are given by KOhler (1897); Enklaar 
(1901) and Schkvor (1902), 


SODIUM ACETATE GH. COONa .3 H^O. 

Freexino-Points of Aqueous Solutioihs of Sodium Acetate, 


Results by Klein and Svanberg, 4920. Results by Sidgwick and Gentle, 1922, 


f Of f. pt. 

Gms. OrjCOONa. 
per tw cc, 
SSI. sol. 

Solid Phase. 

t“ of f. pt. 

€mn. CILCOONs. 
per 100 fm». 
sat. sot. 

Solid Phase. 

—0.36... 

.... 0,82 

Ice 

— 2,96... 

. ... 6.107 

Ice 

—0.91... 

- 2 . o5 

tt 

— 

.... 11.27 


-1.85... 

.... 4.10 


— It . I'A. . . 

.... 16.62 




-tS.iy... 

. ... 20.57 

> 










Soi.tlBILITY OF SOKIIIM ACETATK IN AQUKOIIS Soi.UTlONS OF ACBTIC AciD At 
Various ■rKMFFHATuRiis. 

tDumungluimj nju > 


Results at 0®. 

Gms. per roo Gms. 
Sat. Solution. 

Results at 15®. 

(imst. |>t-r loci Gim. 
Sat. Soluthtu. 

Results at 30®. 

Cima. iH-f tm timn 
Sat. SuUuituj 

Results at 75®. 

|wr i«,«^ iJfftH, 
Sat. Si 4 uliyii 

fhm 

in 

NaaO. 

GdlaCOisd. 

'N%0. 


Na|t>. 


Najev G'lijrOMl 

Kitch Cm, 



29.34 

o.xs 

3 S- 3 X 

0.77 

44'45 0. 

76 

cmmm 



. . . 


26. 25 

8.92 

32.47 5. 

03 

H 

. . . 





. . . 

22.30 36. 

Ck) 

H 

24.12 

2.04 

25. Q 4 

4.19 

25.98 

9.06 


• fH.COON»ARO 

14.4^ 

B.SS 

15.49 

12,01 

18.0<) 

13.62 



u 

9 -n 

at 

11.4s 

^ 3-54 

X3.53 

2 t .88 

... 


u 

9-77 

41.23 

11 , 2 $ 

34. 

13.24 

33.0s 



“ +1.1 

9.04 

43-94 

JO. 33 

39.08 

13.14 

31.90 

t 7 - 8 s 43 

06 

X.l 

. . . 

... 

10. 22 

39 .73 

7.64 

6s 07 

11.05 65 

71 

H 

... 

... 

9. r6 

49.32 



7-63 81. 

49 

H 







0.44 i)H . 

35 

ii 

S.gS 

44.80 

8.56 

54 -aH 

7.67 

66.4J 



® +l.f 

8,72 

45,10 

7 .<^ 

61.63 

7.33 

6t) 6K 



x.a 

7-83 

50-03 

5 -OS 

70 - SS 

6.6t 

7 J.«S 



41 

6.19 

62.44 

4.84 

77.60 

5 -52 

77 76 



M 

4.02 

70 . 2 q 

2.87 

86.6t 

3.78 

«3 




I.OS 

92.29 

1.02 

95.87 

2.94 

86.7s 




0.42 

97 -Sx 

0.79 

oB.ot) 

I. a? 

04 ■ 78 

... 


It 

1.1 

- CfliCOOHa.(HiC(X)H. 

1.2 * 

fJ{,C(K>N.i.aCU,{'C>OH. 



Additional data for 20®, 45® and art! givon, 

Similar data for 30® are given by Dufctkki am! f«»r io® by Atie (191 j-xa). 

One determination «it 25®, expre^n^l in teriiin t»f’ vrdtifnr of pii»hnmn, in given by 
Herz (19!!“ 12). l'wt> detenninationi at 10** Htnubirlv exnrwieii, are vi%'en bv 
Enklaar (1901). 

SotnititiTr or r» kcnitc M:i&, 

itfUl 



^ HOl, t ru.CWNA 
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b 

in 

enu RoluUoo 

iPhiMtt 

b 1 

« ieliiitiifi imM 

i6. 

5 

0*0 


96. i 

W.**3 

aCIi 

16. 

i 

0.83 


96. 35 


** 

14- 

3 

3.59 

« 

96# 3 

■lt. 16 

H 

n* 

1 

5^40 

*» 

11 3.« 0 

III .*M 

criljmiHa.CHJ 

25. 

1 

7.H 

COOHa. aCH^raiil i 

i| 1. 1 

tl ^ 

{ 9. 

0) 

(7.51) 

» 

133.0 

16*87 

** 

16. 

7 

8.93 

» 

11*5# 3 

19*06 

fl 

54. 

1 

13.17 




If 

(55. 

0} 

(14.99) 

ti 

157.0 

fl j. %M 


66. 

9 

15*37 

H 


9*1# a5 


7U 

9 

16.58 


lb 2. 1 

#i6. M 

w 

(81. 

0) 

(31.u6) 

If 


nB* 7f» 

01 CIKIa 

85. 

7 

31.55 

n 



' n 

(92. 

01 

(33*01) 

If 

195.5 

liO* 0*1 


93. 

^2 

36 . 86 






The resallji in yarenihes, differing trm tfitoie of Kendall m 

Adler are by Bakattln anti Vii^de, i«n*^** 

Results lor this sysi« are also giyefi by ¥.ai 4 ile¥, mjiio* 
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Data for equilibrium in the system 

Sodium Acetate Lead Acetate -t* Acetic Acid at 30° 
are given by Grisvrold and Olson, 1934. 

Data for equilibrium in the system 

Sodium Acetate Zinc Acetate Acetic Acid, Determined by the 
Freezing-point method, are given by Davidson and McAllister, 1930. 


Solubility of Sodium Acetate in Aqueous Ethyl Alcohol at 25®. 

(Seidell, 1910.) 


Wt. Per cent 

^28 of 

Sat. Sol. 

Gms. CHsCGO- 

Wt. Per cent 

dn of 
Sat. Sol. 

Gms. CH3COO- 

C AOH in 
Solvent. 

Na.3HaO per 100 
Gms. Sat. Sol. 

CdLOH in 
Solvent. 

Na.3H20 per 100 
Gms. Sat. Sol, 

0 

1.209 

5 S -7 

60 

0.990 

30.4 

10 

I. 160 

S 3 

70 

0.942 

22.8 

20 

I.13s 

49.8 

80 

0.882 

13 

30 

1.108 

46.5 

90 

0.838 

6.7 

40 

1.072 

42 

95 

o.SaS 

6 I 

50 

1,038 

37 

100 

0.823 

7.3 


The solid phase in contact with the solution was CHsCOONa.sHaO in all 
cases. 

100 gnis. absolute alcohol dissolve 7.49 gms. CIl3C00Na.3H20 at room temp. 

(Bddtker, 1897.) • 

Solubility of Sodium Acetate in Aqueous Alcohol: 


At 18®. At Different Temperatures. 

(Oerardin, j:86s.) (Scluavor, 1:902.) 


wt. 

Per cent 

Gms. CHaC(KWa 
l>er 100 Gms. 


Dei^rcc 

Gms. per 100 Gms. Alcohol. 

.. *■ 

Alcohol. 

5*2 

Aq. Alcohol. 

38 

8 

Alcohol. 

98.4 

CHsCOONa. 

2.08 

CHaCOONa.^HaO. 

3-45 

9-8 

35«9 

12 

98.4 

2. 12 

3 -SI 

23 

2Q.8 

19 

98.4 

2 .33 

3.86 

29 

27-5 

ir 

90 

2.07 

3.42 

38 

23*5 

13 

00 

2.13 

3.52 

45 

20.4 

15 

63 

13.46 

22.32 

59 

14.6 

18 

63 

13.88 

23.03 

86 

3-9 

21 

63 

14.6s 

24.30 

91 

2.1 

23 

40 

28.50 

47.27 


ICO gms. H2O dissolve 237.6 gms. sugar + 57-3 gms. C^HaC'OONa, or* 100 
gms. of the saturated solution contain 58.(33 gms. sugar -f- 14.44 gms. C'flaC'OONa 
at 31.25®. ^ (Ohbr, 1897.) 

100 cc. anhydrous hydrazinti dtssc^lve 6 gms. sodium acetate at room temp. 

(Welih and BrcKiernon, 1915.) 

100 gms. propyl alcohol dissolve 0.97 gm, sodium acetate. (Schlamp, 1894.) 

too gms. Hethyl Alcohol {CK^OH) dissolve i6.o gms. anhydrous sodium 
acetate at is® and 16.ss gms.‘at 67.7®. (b.pt.) 

100 gms. Acetone ((CH^I^CO) dissolve 0.0$ gms. anhydrou.s sodium acetate 
at 15®. " (Men.Htock, 1934.) 

The composition of the homogeneous mixture (plait point) of the 
system Sodium Acetate, Tertiary Butyl Alcohol and Water at 25® was found 
by Ginnings, Herring an«l Webb, 1933, to be 

4.7 percent 38.0 percent t ((JHj^)^(DIl * 57.3 percent 11^,0. 

The original results for other points on the binodal curve are not 
given but only the values corresponding^ to derived mpirical equations 
for the curve. The triangular diagraw but no numerical values are given 
by Jencie, 1934, for the system Sodium Acetate Phenol -t- Water at 25®. 

100 gms. liquid Sulfur Dioxide ISO^l dis.solve 0.073 NaCH.^COO at 0®. 

(dander and Huppolt,’ 1937. ) 


CH 
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SODIUM Phenyl ACETATE CH^C^H^aXlNa. 
Freezing-point data lor the systems: 


CH 


Sodium Phenyl Acetate + Phenyl Acetic Acid 
" " " Phenyl Acetic Anhydride 

.md " •’ '*■ Fthyl Phenyl Acetate 

are given by Bakunin and Vitale» 

SODIUM PROPIONATE GHj^aiyCDONa. 

TOO gms. Methyl Alcohol dissolve gins. ^'HyClI^CDOKa 

at IS® a*ul 13.77 gras, at (b.pi.) CHenstock» 

The triangular diagram but no numerical v.ilues are given by Jenci 
1934, lor the system Sodium Propionate ♦ Phenol ♦ Vater at 35^. 

SODIUM BUTYRATE n C^H^COONa. 

Equilihrium in tru Systim SoniifM Hyuroxim, Butyric Acrn 

AND A’aTRR a? 
fiury ima eiss.i 


Qm. too 

mm. Mt. *01 

. 



am*. D«r to© M* mmu ml. 

Snlia 

r-irr^r— 


"1 



r 



no. 56 

0.0 

NaOH.H 


11.90 

. 37.33 


tto.63 

0.77 

» 

♦ 

fi 

15.10 

33.97 

S'? t *'• 

39.01 

0.50 

'^S »7 

00 


14.31 

3 t .?7 

H 

33.88 

0.76 


IS 


14.37 

4 1 * 34 

M 

39.0s 

o.sB 




14 .19 

a 3 .«f 1 

M 

33.81 

1.00 


» 


13.9:^ 

46 *44 

ti 

30 . 38 

3.09 


♦t 


13.83 

49.76 

It 

19.39 

6.50 


H 


13.47 

13.07 J 


18.86 

11.66 

C,I4 

no 


13.40 

60.73 

37 p 'V 

17.24 

17.93 


« 


n.0| 

74.63 

ft 

16.89 

30.70 




10.19 

79.93 

»i 

i< 5.51 

34.01 


H 


10.31 

la* 3 l 

H 


Equitiiiitm in th* SfSTiw Sodion Rutynati and Rutyric teis 

t^TSRNINii it TiS PHiJlXINfi^rOINT MlTNOt. ’ 

HMMMtn mm fitalt* ifiMj 


Hol. 

0 

S c^m^m 

i@U 4 

.4 


4 mm 

t lit Ml. rnmiuUm 

RhlMM 


1 » Mi. 

- 6 

7.11 

c.H.oomf 

151 


11*14 X.i 

- 13 

14.56 


196 


67*i0 

- 22 

33.13 

** 

»6 


73*61 ** 

- 37 Bttttc. 

— 

♦ l.l 

331 


i«.l3 

^ 30 

83.1 

39.76 

39.51 

1 « 1 

X.i 

3ll 

m 

m.pi. 

ta.90 Cglf^OOj^lla 

tOO.TO " 

127.0 

47.33 

« 




i.i = C,H,Of)ON«.C,H^OOOH: X. i 


8 ^a»i. 


wo gas. Mothyl Alcohol iCB-mK disaolv# )$.1» »«». « CJ,nOO«* »t 
is' sad W.70 gas, *t 68./(b?pt.i. ’ 

100 gas. Aceioae ((CH,>,COl dissolvt o,i« *a. ij {.‘^H^COtW* *i is», 

fUtssiock, 1934 . J 
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SODIUM TABTKATBS 

Solubility in Water. 

Gms. Salt 

Salt. Formula. t®. per xoo Authority. 

Gim. H« 0 . 

Sodium Neutxal Inactive Pyrotartrate CsHeOe.Na4.6HaO 20 39.73 (Schlossbcrg, 1900.) 

“ Dextro “ “ 20 41.10 “ 

Sodium Dihydroxy Tartrate C4H40,Naa.3H20 o 0.039 (Fenton, 1898.) 

The composition of the homogeneous mixture (plait point) of the 
system, Sodium Tartrate, Tertiary Butyl Alcohol and Water at 25® was 
found by Ginnings, Herring and Webb, 1933, 

3.8 percent t 3 i -4 percent t((}Hj)^(X)H t 66.8 percent H^O. 

Similar results for the system Sodium Potassium Tartrate, Tertiary 
Butyl Alcohol and water at 25® are 

n,o percent NaKC^H^Og + 31.1 percent t( 011^)^005 f 64,9 percent HgO. 

The original results for other points on these binodal curves are not 
given but only the values corresponding to derived empirical equations 
for the curves. 

100 gms. Acetone ((CHj,)gC 0 ) dissolve 6.7 gws. NaKC^H^Og at 15®. 

(Henstock, 1934J 

SODIUM FUMARA.TBS; Neutral, Acid, Na(JvH404. 

100 gms. Hg 0 dissolve 22.83 gms. neutral spdium fumarate at 25®. 

100 gms. H2 6 dissolve 6.87 gms. acid spdium fumarate at 26®, 10.74 gms. at 4o® 
l 8 .l 5 gms. at 60® and 3 o .2 gms. at 100®. ( Wubs and Downs, 1923 . 


SODIUM MALEATB NBtCJhOiJIilUO. 

too gms. Ha 0 dissolve 96.06 gms. Na* C4 Hj O4 at 25®. { Wulss and Downs, 1923.) 

SODIUM Acid MALEATB NaC4If.1O4.3HsO. 

100 gms. Hg 0 dissolve 6.73 gms. Na C4 Hg O4 at 25®, 12.81 gms. at 4o®, 3i.3 gms. 
at 60® and 288.0 gms. at lOO®.. {W©iss and Down®, 1923.) 

SODIUM G 4 C 0 DTIATE (CHOaAsO.ONa. 

loogms. HiO dissolve about 200 gms. of the salt at 15^-20®. (Squhrs and Caines, 1905.) 

100 cc. 90% alcohol dissolveabout 100 gms. of the sdt at 15^-20®. “ 


SODIUM SUCCINATE (CH,)s(C00Na)a.6H40. 


r 

jnav. 

o 21.45 

12.*5 27.38 
*5 34-90 
37 -S 43.64 


Gms. (CH{djr 
(COON* 
per xoo Gms. 


Solubility in Water. 
Solid Fhaie. 
(CHt)a(C 00 Na),. 6 H ,0 


(Marshall and Bain, x9xo.) 



HtO. 


50 56.3 (CH8)*(COONa)t.6HW> 

62.5 78.49 

64 -9 83.38 " +(CH,),(COON»), 

75 86.63 <CH,).(COONa), 
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1 172 


f. 


o 

2-5 

25 

37-S 


Solubility of Sodium Hydrckikn Succinate in Water 

(Marihall ami Mairi, i^w.) 

Gms. (CHa)r, ^ 

(COt>H)(aX)Na> SoUa l*hasr. 
per iQO Gms. HsO. 

17.55 NaHSu*. 3 H<a 


r. 




27.93 

39.82 

60.01 


3«-7 

SO 

62.5 

75 


t«T tm Gms. 

63.99 

07-37 
76-15 
86 


Phase. 

NillSu..ai30+NaHSu 

NaliSu 


EoUiLIBMOM IN THE SVSTEM SODIUM SUCCINATE, SucclNIC Acil) AND WaTHR. 
^ (Marian md Mm, 



Results at o®. 


RenyltH af 

*\ 5 ”- 

Gmi. per 100 Gms. 
s£t. Sal. 

Solitl 

(im*. 

tm tiH 
Siil. 


PliiW, 

' Ni^Su. 

II,Su.' 


■ N»,Sii. 

li; 

*>{3 

HjSu 

0 

2.68 

HiStt* 

0 

7 

71 

3*23 

4-76 


3.68 

10 

26 

•• 

S.3H 

5 -83 

It 

8.99 


3 S 

1* 

L27 

7.1a 

+NiiHStt,.atsO 

12.64 


53 

** 

B.67 

6.27 

NaHSu.,\H/> 

15.26 

S6 

ip 

'• fNiliSu.jHjO 

9.68 

4'74 


1 . 5-97 

t 3 


K^ilSu 99 t> 

11.74 

3-49 

u 

18.89 

H 

41 

». 

15.62 

2*34 


■22.71 

5 

95 


18.36 

1.90 

“ +NajSuSHfC) 

26.88 

4 

oK 


18.07 

1.67 

NmSu.eiliO 

26.50 

2 

3H 

NtijSu mp 

17.87 

0.94 

•* 

26.11 

0 

HS 

«• 

17.64 

... 


25-87 

0 




Results at 50®. 


R»‘ 

^ylti It! 75 ®, 

0 

19.27 

H»S«* 

0 

37 

64 

l4Su 

5-95 

22.90 

It 

H, 22 

40 

3H 

«« 

IO‘ 2 S 

25-33 

«» 

13.14 

4 i 

SO 

»i 

15-49 

28.73 

“ 

ifGGj 

44 

38 

*♦ 

19.65 

31-73 

*' T'NaHSM 

to. 50 

45 

i|K 

” -fNaliSu 

20.72 

26.51 

NaHStt 

a 1.88 

35 

GO 

Nailya 

22.53 

18.44 

IV 

24-30 

Mi 



25-53 

13-09 


29.45 

tS 



28.28 

9-46 

«t 

36.11 

7 

7I) 


30.48 

7-38 

H 

41 . i6 

4 

■93 


37-33 

4.20 


4 S-^? 

4 



36.85 

3.88 


45.56 

.5 

17 

.\iAl 4 Up 

36.67 

2.66 

** 

4 S- 9 .< 

I 



36-43 

0 

M 

46.42 

G 




The following double and triple were hriitrif: 


f. 

Gm per ISO Oim. ^ 1 . Stil, 


34-9 

30-8 

56 

il'Eri 1 

37-8 

19.6 

35-46 


38-7 

22.47 

16.44 

NAllHti ¥ S.*mu 

63.4 

42.92 

3-64 

N%'Sii t NiiiSti llglt 

64.9 

45-43 

. . , 


•In the above tabte the ahl»«viatio.a Su is um 4 lor (CHiliCCtElls* 





SOOIUK SUCCINATB 


1173 


NATRIUM N 


100 gws. Methyl Alcohol (CH^OH) dissolve o«72 gins, anhydrous 
(Cn^)j.(CXX)Na)g at 15° and 1.80 gms. at 66.6° (b.pt.). (Henstock, 1934.1 

SODIUM P Metliyl ADIPATE (Racemic). 

100 gms. sat. solution in water contain 36.8 gms. of the salt at (Mourisse.) 

SODIUM URATE C 6 HaN 40 j.Na. 

Solubility in Aqueous Sodium Chloride at 37®. 

(d'Agostino, 1910.) 


Gms. Mols. t>er Liter. (»ms. Mols. ix^r Liter. (Jrns. Mols. per Liter. 


' NaCl. 

CsH 3 N 40 a.Na. 

NaCl. 

Cjn 3 N 408 Na. 

' NaCl. 

C 6 H 3 NA.Na. 

0 

0.00536 

0.01084 

0.00211 

0.05116 

0.00050 

0.00486 

0.00340 

0.01398 

0,00172 

0.06667 

0.00034 

0.00532 

0.00321 

0.02564 

0.00102 

0.07363 

0.00032 

0.00865 

0.00256 

0.04012 

0.00054 

0.0859s 

0.00026 


One liter of HaO dissolves 1 .5 gms. scxlium urate at 37®. (BechholdandZiegler, 19x0.) 

One liter of serum dissolves 0.025 gm. sodium urate at 37°. “ 

Solubility ok Sodium Uhate in Aqueous Solutions op KHgP04+K2HP04 at 37®. 

(Jung, 1923 .) 


of aq. phoNpliAte aoluUon, li.o. (i.n. 

Gms. Or, HalSiOaNa per liter of solvent... o .25 0.675 0.9.3 i.i 5 

SODIUM CITRATE (CH 2 ) 2 C 0 H(C 00 Na)i. 5 lH 2 (). 

Solubility in Aqueous Ethyl Alcoiioi. at 25°. 

(ScidcU, xyio.) 


Wt. Per cent 

d of 

(Jms. C,HB07Na3.- 

Wt. Per cent 

j ,.r Gms. ('sHftOrNas.' 

Sat!sol. 

CjHiOH in 
Solvent. 

Sat! Sol. 

sJHsO i>cr xoo Gms. 
Sat. ik)l. 

C|IL()Hin 

Solvent. 

0 

1.276 

48.x 

40 

0 - 9 S 3 4*5 

10 

T .190 

37-4 

SO 

0.918 1.4 

20 

I .100 

2S 

60 

0.892 0,3 

30 

1 .006 

II .8 

100 

0.789 0 


7.0. 

i.i 3 


Cl: 


Data for equilibrium in the system sodium hydroxide, citric acid, phosphoric 
aejid and water at 20^ are given by Pratolongo (1913). 

The author fails to dest!ribe clearly the terms in which the results are expressed, 
consequently their exact meaning is not clear. 

SODIUM CAPROATE CH^(CH^J^COONa 


The triangular diagram but no numerical results for the system 
Sodium Caproate, Phenol and Water at 25° are given by Jeacic, 1934. 
SODIUM PHENODATES. H,ONa.:Uf ,0 and CftHsONa.aCfiHsOil. 


Equilibhium in the System Sodium Hydroxide,* Phenol and Water at 25®. 

(\on Mt'urn, llHO.) 


Mols. per IM niolit. s«i. sdl. 


Mols. per J(iu mols. i«l, sol. 


NnOH. 

CftIMHf. 

Solid Phnne 

NiiOIl. 


Solid Phase. 

33,92 

0.0 

NaOn.Il.O 

1 6. 5 6 

28.99 

(V.Hri()N'a. 3 IRD 

26 .56 

0. oH 


16.62 

3 1 .75 

»> 

23 . i\() 

0.61 

» 

16.47 

36.54 


*9 * 4 ; 

2.0() 


l .|‘25 

44.81 

n 

18,19 


M 

11.17 

48.31 

M 

17.61 

6.91 

» 

10.74 

57.47 

» 

16.52 

fo.oB 

0 

7.88 

67.03 

>> 

15.27 

i 3 . 4 i 

tt 

■).68 

73.37 

CcMjm 

i 5 . 2 I 

i/i .6i 


3.32 

73.98 

» 

15.89 

19.67 

» 

0,0 

74.27 

» 

15.98 

23.24 

» 




SODIUM 

GLUCONATE 






100 gms. sat. solution of Sodium Gluconate in Water contain 46,1 


Na natrium 


1174 


CH 


SODIUM Nitro PHENODATK (p) CiHiNOs.ONt.alifO. 

SoxuBiLiTY OF SoDiuM Para Njteo Pmenolate IN AQUKotm Alcomol at 

ltl 4 . If IS. | 

Saturation was secured by means of constant aptation in a thermostat, 
compound also crystallised with 4 H. 0 but in all concontratioiw of alcohol a 
15 per cent the solid phase was C^|tH4NOf.() Na.i II^ 0. 

C,fMHI. Ftr J m «. H*OH. 


Vot.Vn Gm8.^QH4NO,.ONa 


per 

cSuo^t 

o. 

10 . 

i5. 

ao. 

a 5 . 

3o. 

35. 


p«r loe ee. sat. mi. 


5 * 64 o 

5.168 

5 . 0 U) 

5 .(H>y 

5.088 

5.156 

S.aSi 


75, 

in. 

85 * 

pK 
cj 5 . 
I (m . 


ftriw <}<?.» 


Ftr'w'w. aat, 

40 . 5-344 

45. 5.3i3 

5<). 5 . ■»( H > 

55 . 5 .h 39 

«<». 4-749 

65. 4.378 

70. 3.8y5 

SODIUM Chloro Nilro PHENOLATK (;«Hj(4)(;U'i)N(),(i)()Na.H,0- 
SoLUBiuTY or Chloro Nitro Phsnolatk in Aqukou. Alcohol a.t 5 


3- a8 

4 - 75 ! 

4 . 04 : 

«-49 

i.a 5 ' 

4-4l 




{Fiacbtr, IfH. If IS.} 

v«l. 

(:jf,Cl(So',)ONa 

par IWJ Cl*. 

aal. md. 

HoUd Fhaaa. 

Vtd. 

t»a»8. 

t:#ii,cmo,.ONa 
par Jaa rr, 
f«t »at. 

0. .. 

t.70t CJGCI NO,.(>ya M,o 

55 .... 

t.908■t .564 

10. .. 

. t.374 

.* 

6n.,.. 

3 .t |6 

i 5 ... 

t .346 

u 

65 .... 

3 . I M» 

to... 

a. 3 i 4 

H 

70. ..« 

t. 6 o 4 

t)... 

t. 4<>4 

U 

75.... 

'i. 3 o 7 

3 o... 

t. 576 

n 


I.H60 

3 )... 

t.7oH 

n 

85 .... 

1. ^93 

4 o. •. 

t.990 

»» 

9 ‘». .., 

0,870 

45 ... 

3.190 

u 

95. .., 

O.lilfl 

5 o... 

3.0GS 


1 rw.... 

0. Il8<i 


Halid PbMi 


c.iunNo,, 

» 


Gradual dthydralion by ih# alrob*»l tirritw H««. 


SODIUM Dinitro FHENOLATB lUHiC*!,4)C NU|),Ci)OMiJi,t), 
Solubility or Somvm Dinitro Piirnolatk at in : 

i Flifbrr, If H. l#l«. | 



Aqueous Ethyl Alcohol 

Aqueoui Mtlliyl Alcoliid. Aqueous Ac« 


Gffis. 





'ffii. 


Vul. 

C«HJNO.),.0He.M,O 

v«t <* 

Yiil 

pi»r iw m 
mt-mi 


*•/« par too M. 

c,n,5H. m^mi 

c.,ir4« 

p»r inn i!p. 

»at«»}. 

r:u,hi 

m i:ls- 

par If 
fit:'I 

0 . 

... 4461 

55.... 

3.394 

0., 

4461 

ti . » ,, 

44 

10. 

... 3.5i6 

60... , 

3.*414 

10.. 

.. 3.6S6 

10.... 

4.8 

i5. 

... 3.46 

65.... 

t. 976 

'If 1, , 

.. hipi 

%tf .... 

54 

aci* 

... 3.188 

70.... 

t.63ti 

3«».. 

.. a .»|5« 

3o.... 

6.0 

t5. 

... 3 ,(kjo 

75. .. 

a. 174 

4o.. 

.. -i.mi 

4ii.... 

6.S 

So. 

... 3.148 

80 .... 

t .798 

i«»,. 

.. -1.814 

5o,.. , 

74 

35. 

... 3 , t6o 


t.t58 

(Uf, . 

.. 1.791 

6 «*.... 

7.7I 

40. 

... 3.386 

90.. .. 

o.«l8 

70,. 

. . 

711.... 

7.51 

45. 

... 3 . 4 .jo 

9’).... 

«. 566 

Mi*. , 

. . 1. 118 

8»..., 

6.5; 

5 o. 

... 3 . 47 <» 

too. ... 

ft *671 

9 * 1 .. 

. . >147^ 

m-- •. 

4 * 3 ; 






.. |. 65 i 

IfMI. . . . 

i.ol 
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SODIUM p NITROPHINOL C 6 ll 4 . 0 Na(i).N 0 i( 4 ). 

Solubility in Water and in Aqueous Normal Solutions of Non- 

Electrolytes. 

(Gk>ld8chnudt, 1895.) 


Gms. CnH4.0Na(i).N0s(4) per 100 Gms. Solution in: 


t®. 

Water. 

Alcohol. 

Urea. 

Glycerine. 

-- ■ 

Acetone. Propionitril. Acetonitril. 

-^ 

Urethane. 

23*7 

5-597 

5-615 

6.244 

6.188 

6.225 

6.257 

6.065 

6.520 

28.6 

6.721 

6.874 

7.4^ 

7.440 

7.498 

7-571 

7.328 

7.889 

30.6 

7.256 






. . . 


33-6 

8.125 

8.318 

9,000 

9-025 

9.025 

9.066 

8.886 

9-507 

35-9 

8.851 

. .. 






. . . 

36.1 

8.883 

. . . 

9.^3 

g.'m 

9.665 

9.9II 

9.667 

10.248 

40.2 

9.881 

10.147 

10.666 

10 .777 

10.695 

10.905 

10.667 

11-379 

45-2 

11-335 

II.513 

12.068 

12.229 




12.869 

SO. I 

12.730 

I 3 - 3 C 33 

13-555 

13-7S5 




... 


The solid phase is CaH4ONa.NO2.4H1O below 36®, and CeH4ONa.NOt.2H2O 
above 36® in each case. 

SODIUM PICRATK C 6 H 2 (NOa)i.ONa.HsO. 

Solubility in Water and in Aqueous Solutions at 25®. 

(FMier and Milc^jsewski. 19x0.) 

100 cc. H2O dissolve 4.247 gms. C6Ha(NOa)#.ONa.HaO at 25®. 


Solubility in Aq. 


Gms. QHa(N 0 i)j|.ONa»H|O per cc. Aq. Solution of Nonnality: 


Solution of: 

r .... 

o.ot. 

0.0a. 

0.04. 

0066. 

o.xo. 

0.35. 

0.5. 

I. 

NaoCOj 

4.159 

4.044 

3.807 

3.434 

3.187 

2.017 

1.120 

0.611 

NaCl 

4. 189 

3-956 

3-677 

3-335 

3.021 

1.678 

0.846 

0.410 

NajSO. 

4.246 

4,102 

3-879 

3-651 

3-195 

2.053 

1.156 

0.552 

Na^POi 

4.235 

4.051 

3.814 

3S6» 

3.225 

2.219 

1.329 

0.705 

NaOH 

4.192 

4.048 

3-715 

3-339 

2.941 

1.781 

0.921 

0.371 

NaNO, 

4.154 

4.029 

3.710 

3-363 

3.041 

1.932 

0.943 

0.684 

NaBr 

4.190 

4.II7 

3-770 

3-384 

3.024 

1.777 

0.912 

0.499 


Data for the solubility of sodium picrate and the sodium salts of other nitro- 
phenola in aqueous alcohol and acetone solutions at 25® are given by Fisher (1914). 

Solubility of Sodium Picrate in Aqueous Solutions of BIthyl Alcohol. 

{ Fijichw, 1914 , 1918 .) 

At o® the mixtures were stirred in a vessel which was cooled by melting ico. At 25 ® 
the mixtures ware constantly agitated in a thermostat. The dissolved picrate 
was determined either by evaporating and weighing the residue or by a method 
of titration. The concentration of the aqueous alcohol mixtures was controlled 
by density determinations. 

The solid phase in contact with the saturated solutions was C® Hg (NOa)^ 0 Na.HtO 
in all cases. Results at 0 ®. Results at 



Gnu. 

(:A(N09)a.0Na 
per 100 m . 

Vol.V*. 

Gm«. 

€.,H,(NO,),.ONa 
per leo ec. 

Vwl, «/*. 

Gnu. 

€BlI»(N()*ia.ONa 
per 100 ee. 


Gms. 

c*il{no,)8.o: 

per 100 ee. 

mi . sol. 

sat. sol. 

GsHftOir. 

sat. «>l. 

€^11*011. 

sat. sot. 

0 

1. 8 'i 4 

45 

1.042 

0 

4.280 

5o 

3.409 

5 

1. 4 ‘>d 

5t» 

I. 125 

5 

3 . 74 « 

55 

3 . 3 i 3 

10 

1.169 

55 

1.293 

lO 

3.326 

60 

3.245 

i 5 

0.9()4 

60 

1.277 

i 5 

3 .017 

65 

3.047 


o.Hif) 

80 

0.884 

20 

2.816 

70 

2.777 

25 

0.7211 

90 

95 

0.547 

25 

2.744 

75 

2.465 

So 

0.718 

0.449 

3o 

-i.789 

80 

1.948 

35 

0.755 

100 

2.683 

35 

■^•994 

85 

1.537 

4 o 

0.843 



40 

45 

;t.i45 

3 . 3 i 3 

90 

95 

100 

1.247 

0.873 

4.438 




Na 
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NATRIUM 

SODIUM BENZOATE lisU<) 0 >a. 

Solubility of Sodium Bf.nzoati*: in Watfii. 

Oni'i. CgHgCOONft 
per 10« gms. «al. s«l. 

i(». 'Vi 


i Siilgwirk mul Ewbauk, \m 


t*. 

— 'i.O'?,.. 

--- fiM,. 

8 .r>o.. 
zb 0 . 0 ... 
15 . o ,, 
3 o.o... 

49 . 7 --- 


Hulhl rUasiv 

roF 


•»(koj 
38. Vi 
38 n<) 
3 H.r>o 
38.70 


CJ!*,(:n()N5i 


f 

7* 

8? b, 

133,0. 
i U . 3. 
imVtK 
•iO,| . > . 


<:jl,(:00>ia 

|H-t !n»* R»5i-». ^at Mtl Pjj 


'Uj.'i 
3 i . '»li 

17.30 




17 O-’l 


100 


gros. 8r>,'> (d i.'i3i<») i!i%*iofvf; 3i/i gto>. 

» 98.1 “/,! »> {d — »< 78,3 H 


#fH) Na at a 

iwi, 

SODIUM lIvtlLoxvBENZOATE 10) fSodiom Suliey liiioi 


Solubility of SooittM Oiitho lIvniitixY liF.N/«»ATi'; in Watkh. 
(Sitiguifk .uul 1 ‘Uvhank, l«'iJ | 


r. 

Cms. Ljr.OILOOONiiioi 

prr it>« gms. nat. skt»t, Si»iUt Fha'»r 

rjl,. fi« t:iiox 4 («} 
t" {“a JW* «ni<i %nt 

mu n 

—0.77 

... 4*94 

» 7 * ^ • i * • 4 *» t'. 

ii*,oim:oo 

-—a. 65 

. , . 13 .1 5 » 

.»o . 0. , , , Vk u 

» 

— 5 . o 4 

... ai , 18 iillivlftkJrs n 

i| 7 ■ * 5 • 1 

L^lk.OIl.CC 

-- 1 , 5 . 

a0.o6 r.Vtt. oil 1 t«l\8 r.I|,0 

78. 5 . 'Vl.la 

1ft 

* 19.0. 

. . . 29. ft I ** 

U J . . Til. 16 

H 

ia. 5 .. 

... 3 >.o 3 H 

117.0., . Ii7.9 't 

It 

1.5.s .... |o. JH ■■ 

SODIUM Hydroxy BENZOATE t w ) ' 




t". 

- 3 , 21 . 

- 8.85. 

- 17 . 5 a. 


SoLtiiiiLiTY OF Sodium Mf.ta Hviittoxv lli N/uxir in Watkb, 
fSitigIVirk 4 iiiJ I'lihaiilt, tWi * 

V*m%, 

c:ftIk,OH COO.Nfl '.m). 
pr imi s«»o. 

nat tjol, l’ll<»vr t* 

,i J.liH let. f Jo-O. 

... 3o,53 » ifo.o..., 


tints 

ijt Oil umSi^ 
prf *!» ir«» 

»||8 sni 


■i* 




hutlH t*tim 
n 


SODIUM H>diox.v BENZOATE {/>) ull j;t»o\a. 

Soi.omi.iTY OF Sodium l'*it* Hvmumv Hiti.i'.tiATF i.y Watf« 

iHitigwirk «niil Ki%h#iik* M'lia .? 

Om«. 

I L»»ii i;,fi* on t.oos.* - /»,) 

prr too fmi. ml ««!, Hullil Bkuvr i* prf tmi §«»«, n^f *t»f, 

.. .5,075 lua 

.. 10.43 *1 

.. 19.65 fiwn'A,*41,0 

.. :ti..57 


f. 

—0.77. 

—a. 07 . 

a 4 .«.. 


16.5., . 

.. 

. . 

11*7.5. , 
16‘1 .11. . 


Hrf |s« iii,, «^| Mullil F!w 

it.'ii iJIJlIt.aKLX 


i ’». iti 
i f J*l 
V*. i I 


»» iyi 

1 jk mtm 


SODIUM BINZOATK (NHiC CKIHii. 

S<>i.i,’ini,iTV IN AyuKoiis l■;Tl^vt, Ai.cmttii. at jss*'- 

CHridril. lyiol 


Wt Per tmi 
CMpn in 
Sofvtnt. 

Sat. Hi 4 . 

Oms. C^HiClMINa 
|jcr Um%. 

Hal. Hi 4 . 

Wl l'*rf crnl 

iSfy ilt 61 

Sttivrtil, 

4 n »i 

Hrtf, Ht»| 

0 

diSS 

36 

(m 

0 07 ^ 

10 

1,132 

35-3 

70 

0 tiii 

20 

1.1 fO 

33 7 

m 

e 

30 

1,086 

31 S 

m 

Bjt 

40 

t.oss 

a8 0 

m 

6 8li 

SO 

1.020 

25.6 

100 

& jm 


dim CVll,C*fM:iNi 
tiTf am liii». 

hi! Hill 
it J 

1,^.4 
8 8 
i « 

J.3 

0,6 
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100 gms. Methyl Alcohol (CHj^OH) dissolve 8.22 gms. C^HjOOONa at 
15O and 7.55 66.2° (blpt.) (Henstock, 1934.) 

The System Benzoic Acid, Sodium Benzoate and Water at U<^. 

(!^an<iri<Mi, 1020,) 

The curve representing^ this system consists of three branches. The first branch 
eorresponds to solutions saturated with benzoic acid. The second represents 
solutions saturated with the <louble salt, CcHbCOO Na. ^.Ce HgCXlOH and the 
third, solutions saturated with sodium benzoate. At the triple points the solutions 
have the followinfj; composition : 

Gnis. 


i:ji,(:oou. 




SolUl I'hn.so.* 


I . \> 5 

3.5.3 


< .jHs 

coon + 

C»H 5 COONa.-/(;,H,,(:oOH 

1.46 

4<>.4 


<:.H8 

COOiNa + 


» 

Solubility of Caffeine 

IN Aqueous Solutions 

OF Sodium 

Benzoate and 




Vice Versa. 

(Pellini, 1910 .) 



Results at 

^ 5 ‘ 



Results at 40®. 

Gms. T>cr 100 Gms. HaO, 


Solid PhaHc. 

Gms. iKT 100 Gm«. HsO. 

Solid Phase. 

C8H,oN40.. 

CithOiNa; 


C'gHjoNaia. 

(•ilI.OjNa. 

2.13 

0 

CtH,oN«Oj.HjO 

4.64 

0 

CBUioN40a.HsO 

8.32 

6.67 

|4 


31-43 

25-31 

“ 

38.10 

45 

(1 


56.82 

69.98 

<( 

51-74 

76.75 

“ 

■fC 7 H 408 Na.irs() 

57-99 

74.64 

“ +C7H60sNa.H20 

46.27 

76.68 

C7H«0«Na.H*() 

55 - 9 « 

74.02 

CylLOsNa.HaO 

24.79 

69.56 



18.31 

67-97 


9-47 

62,97 



0 

59-«2 

" 

0 

61.17 


41 




Solubility of Caffeine 

IN Aqueous Solutions 

OF Sodium 

Salicylate and 


Vice Versa. 

Results at 25® 


(PiUni ami .^madori. itua.) 

Results at 40^. 


Gms. per xoo CJms. HsO. 
GsHjoNbOs. CxHftOsfla. 

Solid Pha»e. 

Gms. IK'’’ roo timn. ILO. 
(‘HHiftNah. C^HaOaNa. 

Solid I*ha.S(!. 

2-13 

0 

C*M»N 40 ».Hi 0 

4.64 

0 

C«II,t,N 40 i.Ha() 

38-36 

30.76 

a 

59-49 

37-47 

“ 

55-23 

47-31 

4 i 

86 »49 

62.47 


74-32 

68.81 

u 

95-94 

69-15 

ti 

I 16.78 

124.96 

CjlhChNa 

26.93 

131-52 

(‘•/ILOaNa 

13.22 

121.27 

u 

io -75 

124-35 

** 

; 9 03 

120.54 

** 

0 

119.66 

ii 

1' 0 

i‘ Data for the 

115.43 

depression of 

it 

the freezing-point of sodium salicylate solutions by 

? caffeine and theolironiine are also given. 





SoLOBitiTY OF SoDxim Bimzoatb ih Aqubous Solutions 
OF Caffiink anp Vrci Vihsa. 

Bouvitr aact Dtvron, 10 ?f 7 ,) 


Results at 37® 


Results at 90® 


QBE. p@r 190 ins. KpO 




SoUd 

FUaji* 


0.0 59.9 

58. I 78.92 V J 

11.8s 7 . 3 S c,iIj,n^6 

3.8s 0.0 


C.H.O-Na 

^H NO 




0.0 

76.5 

03*2 

99*4 

64*0 

7.4 

83.5 

0.0 


Solid 

Phftii 


CH 








a natrium 
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SODIUM SAUCTLST* aH..OH.COONa. 

See liso Sodium o Hydroxy HenzoAte. 

Sa.oBiuTY IN Aqueous Ethyl Alcohol at 35*. 


Per 

SpHin 

k»va:Uu 

ol 

Sat. m. 

Gtmi. 

COONa per *00 
Orm. Sat. Sol. 

Wl. Per cci 
qiLOli ir 

0 

1.256 

53.56 

60 

10 

1.23s 

53.10 

70 

20 

I. 205 

50.20 

80 

30 

1.176 

48 


40 

1.142 

45.50 

92*3 

SO 

I.I^ 

42.20 

xoo 


5 »l. Jitil 


C^idell, itof, 1910.) 

(»ms. QH«OE 

i*m. Sat. Sd 

38.40 

33 
as 

IS 
12 

3.?a 


1.066 

1.Q16 

0 - 9 S 7 

0 . 88 s 

0.864 

0.80s 


dis of the sat. sol. it 1.249. <Grs«iiish ami Smith, 1901.) 


100 gms. propyl alcohd dwdve r.i6 gms. (X)Na at orci temp. 

, , *• • CSchkmp, 189. 

Sodium wdicykte distribute® itself between olive oil ami water at 15® in t\ 
ratio of 0.156 gm. C«HiOHCOONa per 100 cc, oil layer and t .444 gms. woe 
aqueous layer. (Ksmss, 190, 

too gas. sat, solution of Sodium Salicylate ui tf.H.P, Alcohol |d 
0.8176 " 92 Wi. % C,H OHI contain u. 7 a at 25® 

I Schnel I iiach, 1929 ,) 

100 gms. Methyl Alcohol cCHj^Olil dissolve 36.28 gms. cy^DI!nt)ONa at 
® Md 3«.73 g«s. at 67,3®* iHenstock, s^mt, I 




1$ 


SODIUM Diethyl lAElITUmAIlS Na(C,ilu()iN»}. 

SoLumtiTY m Whxm. 
(Pwckftir anti Hllptft, 1909^) 

Gms. Salt per 100 Gmt. Sat. Sol. 6,08 id - iy 

100 gws. IJ.S.P. Alcohol 1 d^ - 0,806"I - O’!‘6 Vi. 
0.31*! gm. (”Sodiu« Harhital”! at 

Rosin, 1931*1 


■if 
sy, 18 


9 r 

33.50 

A Cp,H|^OH) ditsob 
iSchfiellbAch mi 


SODIUM MAMDSLATS f Racemic I. 

EQuiusaiim iw taa StatiN RACt^rc rc^nitm HaunttAti, !uct>itf HageiLK 

told A»a WaTi« AT 3 S®* 

(mm tm rterrine®, 


Ona. par 100 na. aat. aei.# 

itiiu 


’ W Ml. Wt. 

‘•dV',**"' 

Mitt 

'’ViOs . 

—W/‘ ^ 

enaat 

ll 

fmm 

i 6,9 

0.0 


t.i 

t‘ * H 

1.1 

17.7 

1.6 

« 

6.1 

6,9 

w 

i 8«9 

2.9 

ft 

u.o 

«. 1 

n 

19*7 

3.7 

** 3.1 

1*1 

9.3 

It 

17.6 

3*7 

3*1 

3.0 

10.0 

M 

15*9 

3.9 

ft 


o.n 

M 

13.7 

4*5 

ft 

0.9 

11.» 

tt 

13.0 

4.8 

M 

O.S 

16.6 

1 * 

12*4 

4*9 

ft 

0.7 

l?t 1 

ft 

10.9 

1*5 

ft 

0.5 

33 . 3 

n 

10«4 

5.7 

U 1 

0.4 

31*7 

tf 

9.3 

6.0 

ft 

0.4 


» 

3 * 1 .- 

,C,H, 0 ,.C,H, 0 ,N*: i.t.= 

0.1 

10.6 

tt 
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SODIUM MANDELATE NaCgli^Oj (Laevo) 

Equilibrium in the System Laevo Sodium Mandelatb, Larvo 
Mandblic Acid and \^atbr at 25®. 

(Ross, Morrison and Johnstone, ig?!?,) 


Ctas. per 

too gins, sat, sol. 

Solid 

(1ms. per 

100 gi^. sat. sol 

. Solid 



Phase 

' "8«8"3 

CgH^O^Na 

Phase 

10. 1 

0.0 


12.3 

11.3 


10.0 

0.9 

M 

8.9 

11.6 

1.1 

10. 1 

1.7 

II 

7.4 

11.9 

II 

11.0 

4.3 

II 

5.1 

13.0 

11 

12.2 

B .5 

II 

0.8 

32.6 

II 

1.1 







SODIUM PHTHALATE aNa^C^H^O^.7H,0. 

liQUILIBRIItM IN THE SYSTEM SOBItTM PhTHALATE, PhTHALIC AcIO AND WATER. 
(Snlth sna 8tur«, 


Gms. per 100 ^s. ssu sol. Solid ftos. per 100^^^. sat. sol. Solid 


"“Wa 


Phase 


y 

SV>a" 


Retiu Its 

at 0® 



Results at 

35® 


0.0 

MO.73 


7ILO 


0.0 

45.66 

2Na,CJI,0^.7lL0 

0. i6 

0. i6 

40.74 
36 • 20 

•• t "aNlnt 

aNailC II 0 

h/ 

11,0 

0.34 

0.39 

45.90 

42.03 

0*.l 

3NaHCgil^0".ft,6 

0.28 

27.30 

II ^ ^ 



0.51 

31.81 

" 

o.so 

19.26 

It 



1.08 

20.84 

M 

1-63 

6.60 

II 



1.23 

19.26 

II 

2.70 

3.88 

" * CJI,0^ 


3.37 

9.56 

II 

1.68 

1.93 




4.72 

6.78 

II 

0.30 

0.0 

II 



5.33 

6.60 

" 






5.83 

6.38 

” ♦ C-H 0, 

Results 

at 25® 




5.51 

5.88 

Cb»«^ 






4.31 

4.15 

If'' 

0.0 

43.Bi 

aNa^O 11 0^ 

7ll,0 


1.93 

1.07 

M 

0.2B 

44.04 


10*1 

.0 

0.98 

0.0 

n 

0.28 

43.46 

aN'allC,Il,0, 






0.31 

4 1.30 

II 



Results at so*’ 


0.31 

37.20 

tl 






0.33 

35.78 

If 



0.0 

50.60 

2NaX H 0 .7ILO 

0,48 

29.22 




0.55 

50.93 


o.s6 

26*04 

II 



0.60 

44.58 


0.82 

20. 17 

If 



0.86 

33.75 

II 

1.41 

13. B7 

*• 



1.68 

22.20 


1.8*^ 

10.85 




4.13 

13. 17 

If 

2.82 

7.58 

II 



5.91 

9 . 19 

II 

4.48 

5.52 

" + C.H.O, 


6.82 

8.47 

II 

3.51 

3.94 

C,H«Oa 



B.69 

8.35 


1.9B 

1.67 




5.37 

4.30 


0.68 

0.0 

tl 



1.75 

0.0 

II 
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SODIUM PHTHALATE 7 Na,(:,lU<li.:H 30 . 

EouiMuauiM IN THK Systkm SoUM’M i’trniAI.AtK, St>I>U!M SlII.I'ATK and V 

I amt Smith, | 


timi. pOT 100 gms. sat. «ol. 


' Na^GjIhO*. Na»SO*. 

Results at 0 ”. 


40.56 0.0 

4 o. ‘iO o - 

'i5M o,(p 

0.0 4 * 4 ^ 

RcsuUs 


43.79 

0 

0 

4 o.6:i 

3 

5 'A 

Sy.g* 

4 

>7 

.■f 7.94 

”> 

.48 

30,88 

8 

tkj 

a4 ■ <*'■'• 

IP 

.fVj* 

■ :(.67 

'HP 


:i 5 ..',i> 

tv 


: 14.<>6 


Vip 

Hup«ri!aturatt*d ' 

o*ith 


SaU4 

Fhiix', 


9 Na,c:,n*o, ntgO 

N«,S04,t»»H,0 


Ta,o 

»> 

„ t \«,so, 


% 4 ,SO« 


♦ Na-stl, luttjO 
N«,h(K DiH^o 


i»rr UHi urns. «al. sul, 
fiesullH lit ^5** {rtHt. I. 


07 . V/ 

7 • h 

01 .CHJ 

9.67 

17 * 4 : 

U,l% 

t ■». 3 ■ > 

13 . 6 ! 

10. 14 

14.:« 

7.% 

Hi. VI 

h, iH 

17. 

it, it 

'i i. 7 4 

Ret nil'*' 

at 35 “, 

46 . oti 

0.0 

•i 4 . 'i ’1 

') 4 


(jji; 

U . » 

■.ri , 48 

0. t» 

44 . 10 


Solid 

rhajie, 


N^iSth.lO 


N'a^CsIhO,-- 

M f '. 
Ni,M) 


SODIUM CINNAMATl CK)N*u 

100 gms. HsO diHHolve o.i gms, sodium fimuitn.ile m I5.ic/*. 

100 cc. 90% lUctthol tlisstilve aJi.J5 gm. at 15 M f, mal Vmm, 19© 


SODIUM GUANYLATE C; 11 ,. N 1,1 ’ 

SotUBIl.ITY or SoDtttM UuAM/tATK IS Aot’I'Hltm StU.t?TlilSS Ol*' SoOtOWi i 
ahu or SooitiM Coii.imiiir. at 
i Fmitgi'ii mutt IU>«ii»mh#rk. Itiy t 

Warm solutions of sotiium guaiiyiato wert^ lin^part'il aii*! ihf'se eoole 
a slight excess of th«^ salt separated. Thi'y were then nlhiwiHl lo siitnil mai 
in a thermostat at * 40 *^. ‘ihi* nitrogen in a given voitttiie of the sniurat 
tion was determined and from this the lutiounl of giinnyliite presiml was ca! 


XwmaUif 

RriulH for atf. 

(‘.listUH'tNa 

Um*. r#f iw «■»', slUttiUm 

Results for ai 
NiCi iohutoi 

|iW' swff, »h. 

af nq. »}iU MlttlhMi. 

Oil 

N fsltWflisltf 

X. 

o.ti (=H,0).. 

. . 0.0 

”1 , HiJ 

0,11 

0.061 ,5 .... 

, . 0 , Hit 

0 . 4 '-* '#.45 

0,47 0 , 4*1 

0.0,5,. 

.. 1.4. 

0 .' 4*5 K 81 

1 , iti 0. ’M) 

t ><HP, 

.. 13 .Hi 

o.oH 0. 48 

1.8 '» t,i , it i 

2 JKP ... 

4 • 00. 

.. '17. -aa 

*. M.a * 1 

o.'io 

it,inn 0, t i 

11,0*11 ii.lS 

, A t o.iilt < 

‘ ^ ^ 0.0 48 i 


The results are considered of interest in sittiwing the i|tittnti!niive limii 
sodium acetate method for the »letermini4tioii of gtinnylii* iirid. 
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SODIUM CAMPHORATES 


Solubility in Aqueous d Camphoric Acid Solutions at I3.5°“I6®. 

(Jungfleisch ami Landrieu, 1914.) 


Gms. per 100 G.tis. 
Sat. Sol- 

Solid Phase. 

Gms. per 100 Gms. 

Sat. Sol. Solid Phase. 

0.621 

CioHuO-Na,; 

0 CioHi^4 

CioH„0<. 

2.87 

CioHuO^Na^.^ 

25.62 CioH|j04Na,2CjoHia04.2H20 

2.03 

4.19 

“ 

2.80 

27.41 

2.87 

8.32 


2.74 

30.69 

303 

10.05 


2.63 

32.75 

2.97 

7.80 

“ +C,oH« 04 Na. 2 CuiHiA. 2 H ,0 

2 . 2 C) 

40. 10 CioHijO^Na.HaO (or ^HaO) 

2.87 

9.06 

CxoHiANa.2CioHiA.aH»0 

2.17 

40.54 

2.94 

10,46 

“ 

1.06 

47.04 

2.68 

14-99 


0.88 

49 • 60 CioHuO^Naj.jHgO 

2.64 

17-53 

** 

0 

50.2 


C10H16O4 = Camphoric add. CioHi404Na.2CioMi6()4.2H20 =* Monosoclium dtri- 
camphorate. CioHi 604 Na.H 90 «Moao 8 odiuin d camphorate. CioUi404Na2.3H2() 
= Disodium d camphorate (neutral). 

(The mixtures were kept in a cellar at a nearly constant temperature and 
shaken from time to time. Additional determinations at 17^-23'* are also given.) 


SODIUM Benzene and Other SULFONATES 

Solubility op Sodium Rknzbnb Sulfonate in Water and in 
Aqueous Solutions or Sodium Sulfate. 

*n<i 




(Tfcia. HU. p«r 100 jm», iiolutlon in; 



Soiia 


b 

''Water ” 

~Xq. 

Aq. 10% Aq. 

rQ% N*j^80^' 

Pina®® 


0 

a6.8 

— 


— 

NaC^ 



10 

3 S .8 

12.2 

27.7 





40 

38.6 

18.6 

— 

— 


ir 


50 

41.9 

34.4 

25.8 


'* 


60 

45.1 

— 

—- 

— 


n 

■?H,0 

70 

48.0 

45 . 2 

42. 1 

11.9 

NaC^ 

tl^SO,. 

80 

51.1 

— 

— 



n 


105 

s8.5 

— 




II 



The hydrated salt is transformed to the anhydrous salt at <> 6 . 8 ®. 


Solubility of Sodium Benzene Sulfonate in Water. 

(HaualicE* 103W.) 


tO 

Oto, Mola. HaCgHj^SO^ 

BoUd 


Qw. Mola, NaC^H^a).^ 

Solid 


par too ina. H^O 

Pha^a 


par 100 gpii. HpO 

Phaa® 

3 

0.125 

NaCJLS0,.2H^0 

6 A 3 E 

70 

0.440 

SOj^.? 

17 

0.190 

- H 

81 

O.Sll 

II* 

26 

0.232 

M 

91 

o.sss 

II 

47 

0.326 

ft 

120 

0.680 

It 

S7 

0.18s 

H 
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SOLtlMLITT OF SODIOM XlLMI SOLFCHATl, SODIOH CFMIMI SOLFONATl AMD 
SODIWK « NAPHTMAIIMI SUtFOMATM, EACH SlPAtATlLT. IM WaTI*. 

(Hwwiich* idm,) 


Results for: 

Na Xylene Sulfonate Na Cyiaene ^Ifooate NaixNa|>hthalene Sulfon 


t® 

Gas. Hols. MsC.H,(CKJ«. 
80 ^ psr too U 


Ot. Hols, HsC^H^QM. • 

Ptr too iii». 


CM- Hols. MsC »L 80 
atr too HgO 

3 

0»090 

3 

0.169 

2 

0.044 

26 

0.337 

30 

0.562 

2S 

0.074 

ai 

0.513 

97 

0.792 

37 

0.089 

56 

0.673 

66 

t.oaS 

59 

0.145 

60 

0.720 

88 

1.362 

78 

0.241 

80 

ns 

0.925 

1.300 

H 9 

1.779 

90 

0.357 


SOD 1 I 7 M SULFONATES 


Salt. 


SoLUBruTY m Watkb. 


Formula. 


Sodium: 

2.$ Diiodobenzene Sulfonate (!aH»IiSOi.Na 


3.4 

Naphthalene Sulfonate 

<1 tt 

2 Phenathrene Sulfonate 

a « it 

10 ** ** 

Phanol Sulfonate 

u 

* du"" 1.0*9. 


CafLIiSC^Na.IlsO 

CiafL.SC)|Nii 

tt 

C»H»S(),Na.iH,0 

CuHtS(HNa.lW> 

C,4If.S(\Na.afI/> 


t dti *» 



Cimi. 


V 

S^.ut'r7ol Authority. 


<imi 


31. 

S 6 

Sa 

(Boyk, 1909 .) 

22 . 

5 3 

47 

4 . 

3J. 

9 6 

04 

(Flfchor, 1906 .) 

2 % 

5 

87 * 

CWiti, i 9 *s.) 

m 

0 

41 

CHsadiplit, 191 j.) 

30 

1 . 

t 

H 

30 

1 . 


tt 

IS 

14 , 

'4 

(CtrooaWitMth/oi^ 

25 

19 . 

4 

(StWell* ifi©.) 


t ^ * ©79 


Solubility of Sodium 0 NariiTHALEHt Siilfohate ih Agmoim Hydeo- 
CHLORic Acid at 23.f/, (mdm 1906) 

Nonmlity ©f Aq. HCl. i.o«. i is. ,1 n, 511. 

Gms,CwH 7 .S(W^aparioo^ms. Aq. HCl 6,47 5*3S 4*U 2*42 


SoLuiiiLiTY or Skvehal Sodium AHu.,ifoM4 TE^ in Wath. 


Sodium lo-Ghloro 3 or 6 stilfonitr.... 

Sodium Niphtb)liiiiirie diiulfoiiitr... 
»> 2.5.7 « 

>» 2 ,C).B It 1} 

»» a. 5.7 *1 » « 


furmtli. 

» 

a 


a»lii|dlr©w 
0 . 


S0.C 

71.2 
l 4 
7*9 

Itit. i*| 


f. ptriifimi 
20 

iS 
l5 
tS 
|5 


SODIUM p Naphthalene SULFOHATB CsftlljHClaNa. 

Data (in the form of triangular dtagrnmg) for tlt« *oliihility of iodtiiiii p niiphth 
sulfonate in aqueoui oohitums of sodium ehloridr itnd iodtiifa sulfate at Ya 
temperatures between 25® and 65® are givni by Cotike, itiai. In one case 
mentioned that imi grns. of a sat. so-lntton ctiittniis of tli« B salt 

a .93 gms. Na Cl at 65®. 
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Solubility of 

Wt. Per cent 
aHjOHin 
Solvent, 

o(=H 20 ) 

JO 

20 


duoi 
Sat. Sol. 


Sodium Phenol Sulfonate in Aqueous Alcohol at 25* 
(Seidell, 19x0.) 

Gms. C«H.(OH). Wt. Per cent 
SCV^a-aH^ per (^OH in 
100 Gms. Sat, ^ 1 . Solvent. 

19.38 60 

70 
80 
90 

95 

100 


1.079 

1.054 

1.030 

1.004 

0.977 

0 - 95 ?, 


17.4 

15.5 

13.6 

11.7 

9-7 


^26 

Sat. Sol. 
0.919 
0.886 
0.852 
0.820 
0.810 
0.800 


Gms. C6H4(0H> 
SOaNa.aHaO per 
loo Gms. Sat. Sol. 

7.5 
5 -x 
2.9 
1.1 
0.8 


J -5 


30 
40 

50 „ . , 

In the 100 per c'^nt CaHsOH solution, the solid phase, CbHaCOH) S03Na.2HaO, 
became opaque. 

100 gms. HaO < 
sol * 1.0675. 


I dissolve 18.25 gms. CeH4(0H)S08Na.2H20 at 14.8®, du.n of sat. 

(Greenish and Smith, xgox.) 


fiOLlTBILITy OF SODXITM BBKZENR SuLFONATE AND OP SODIUM 
NaPHTHALKNR SlJLFONATR, EACH SEPARATELY IN METHYL /VLCOHOL. 
(HenatocK, 19 :^ 4 .) 


CoApdund 

Formula 

^ Qma. Anhydroua Conpound 

^ per too 6pts. CH^OH 

Na Benzene Sulfonate 

II H II 

NdC.H.S 0 ,. 3 ll ,0 

(1 5 „3 2 - 

IS 

b.pt.(66.6?) 

6.51 

8.00 

’• Naphthalene " 

II M II 

NaC,,II,SO, 

IS 

b.pi.(65.8") 

1.37 

2.10 

Solubility 

OP Chloro Benzene Sulfonates in Water. 



(Ferrero and Bollinger. 1028.) 



(tea. 

Compound per lO^^^ cc. 

. sat. Bol. at: 

Compound 

Formula t — 

18«> 

' 

Na Benzene 1,3 Chloro 

Sulfonate NaC^jH^ClSOg 

4.37 

45.0 

" " i.d " 

« 11 

1.79 

40.0 


Solubility op Sodium Anthraquinohi Sulfonates in Water. 

(Flera-navid, Krehaen and Andtrou, 19F7,) 


Om». Anhydroua (?) 

Cowound PdmuU t cowound per 100 cc. H^O 

Na Anthraquinone 1.5 Dlsalfonate Naj,C, .H 0 (SClLuhp x 8 66 

" 1.8 " ‘ 18 66 

" " 1.6 " " .,iN.O 18 100 

" " i.S.Chloro Sulfcn*»NaC^HCy 3190 .iH.O i8 i.os 

1.8 ■' " H*0 18 1.37 

M n H H M II % 

” « -2- Sulfonate NaC^fLOj^SO^.Il^O 18 0.83* 

N tl H t« « Q 

“ " 2.6 Disulfonatc i8 2.90* 

•' " » H ” H 0 18.33’ 

M « 2*7 H » • ® 18 30.50* 


Gms. per 100 gms. sat. solution. 
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SODIUM SULFONATES 

SOUIKILITY OF SODIOH ALITL SULFOHATIS IK WaTM. 

Ha*, ptr.lOO .rt. 



CoaiKDUQU 


rarmtla 



Na 

n Octyl Sulfonate 

N«ai,tai,i cH so 

la.m 


Na 

n Decyl 


NAai^ai,)gai-S0g 



Na 

Eauryl 

« 

N*ai,lCH,l,o 43 

0 * 3*51 

>a8.o 

Na 

Myristyl 

H 

NaaigtCJ,! 

O.OUI 

38,8 

Na 

Cetyl 

H 


0*0071 

6,4 

Na 

n Octa decyl 

H 

N*Cll,tC!(,>,,CH,SO, 

o.ooio 

o.i 


SoLOPiLiTY or Sooitm Atitt ScttroMAtii 

(Twrtw wri#t, itm.) 


The following ver^ careful deierwinaiions show that these salts lac 
in solubility very slowly up to a certain temperature md vtry sharpl 
beyond this definite critical coficeniration. This phenemtaoa is ex¬ 
plained in terms of the ionic micelle concept. It mn also found by 
hydration experiments that each salt forms a hydrate containini 1.5 m 

of n o. 

The following results are in terms of the gramt of salt (rtetigaatt 


^to 

, etc.l dissolved per 100 gmi. i 






= Sodium Decyl Sulfonate, 


iQLiJll 

m , 

f 4 




C = 

'“'1 A 

Dodecyl 

n 

w ^ 






C * » " 

Xeiradecyl 

i* 



»« 





Bexadecyl 

»» 

« 

laiji ^ 

Mt 




P** * H 

^10 

Ociadecyl 

n 

** 









t® 

f. 






10 


ir 


H 


li 


IS 


0*733 

30 

0* 134 

35 

0. 040 

17 

0.013 

47*5 

0*0117 

17 

o.Soo 

25 

0*191 

29 

0*053 

[ 41 

0 .O»O 5 

14 

0.0317 

20 

0.897 

10 

0*348 

40 

0.087 

47*1 

0*035 

57 

0*0370 

21 

1*04 

32 

0.377 

41*7 

0.139 

• i|8. 35 

0*046J 

iS 

0*0363 

24 

1*23 

34 

0*360 

43 

0*370 

i 49 

0.056 

59 

0.0630 

25 

1*91 

15 

0*441 

45 

0.700 

50 

0. tf'ift 

60 

0.0830 

27 * 

38 6.43 

36 

0*950 

46 

t * 38 

5 1 

0* :I1I 

6 u 5 

0.177 

29 

11*03 

17 

1*78 

47 

3*» 

55 

O.W 

H 

0.90 

11 

18.70 

iB 

2.97 

48 

3*38 

111* 5 

1*60 

67.01 

3.00 

13 

33^68 

40 

6*54 

49 

1*08 

58.0 

a.iicj 

69.05 

5.60 


16*70 

41 

9*6o 

50 

8*30 

60 

4.IW 

70 . 33 ll *5 

16 

53*5 

41 

18* 

51 

13*3 

61*96 

11*55 



36*86 62*3 

45 

31*46 

51 

33*4 

6 1 * |6 

30.86 





46.34 

53*8 

54 

33*9 
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SODIOM LAURATE NaCH,(CHg) ^^jCOO. 

Equh-ibrium in the System Sodidm Lxurate anb Water 
(M cBaln, Brock* Void and Vold» i9?50.) 


The determinations were made by the synthetic method which consists 
in observin^j the temperatures at which phase changes occur in systems 
of known composition. In the following table, t°, shows the upper 
temperature limits of the existence of liquid crystalline soap phases 
and t°j,, shows the upper temperature limits of the existence of crystal¬ 
line soap. 




wc. p«rc«nc 



wc. percent 



NA/Ciy rCHg)^QC00H 



Na(CH3)(CHg)^QC00H 



in sac. sol. 



In sac. sol. 

— 

24 

2.17 

145 

51 

^3.44 

— 

28 

3.53 

149 

55 

46.75 

•— 

32 

$.20 

139 

57 

49.39 


38 

10.89 

141 

59 

51.12 

— 

42 

28.77 

153 

60 

51.29 

— 

42 

32.69 

182 

61 

53.31 

85 

4 4 

35-09 

237 

62. 5 

58.40 

100 

44 

36.80 

247 

66 

60.89 

142 

$0 

42,50 

290 

76 

71.16 

144 

$1 

43.63 

310 

226 

100.00 

The . 

authors also 

give results for 

the system 

Sodium 

Laurate, Sodium 


Chloride and Water at temperatures between 6o® and 250®. 

Results for the four component system Sodium Laurate, Sodium Palmitate, 
Sodium Chloride and Water at oo\ for two constant ratios of sodium 
palmitate to sodium laurate, are given by McBain, Void and Jameson, 1939. 

R^iults for the system Laurie Acid, Sodium flydroxide and Water at 25® 
are given by Bury and Owens, 193d. 

Results in the form of a triangular diagram for the system Laurie Acid 
Phenol and Water at 25® are given by Jencic, 193U. 

Solubility of Sodium Lauratr in Bo to 100 Vol. Percbnt BIthyl Alcohol. 

(i:kv#ftia ana Hyllua» io?F.) 


0 

8 

12.5 

20 


Own. (CHp) j^qOO^ p«r 100 cc Of: 


x.oB 

2.63 

3.6511*^^) 

6.62 


0.61 

0.86 

l.Ol 

1.31119 


®) 


0.42 

0.54 

0.67(16®) 

0.74(20.5^) 


The authors also give the following results for the Solubility of 
Laurie Acid in Rthyl Alcohol. 


t 


0 


0 

8 

12 

16.5 


n»*. ^^oCoo^ p®r 100 cc on 


5.26 I4.17(’“l®) 20.84 
9.15(8®) 28.48 36.00 
22.50(14®) 38.65 48.36 
48.30(21®) 56.32 72.Bl 



Na NATRIUM 

SODIUM PALMITATE NaOljlCH,),,C(X). 

EmilLIBRIttH IM THE STSTEH SODIUM PaLMITATE AMO WATER. 

(KcBAln, Ustruii Md Pltwti, U)?O.I 

the determinations were m-wle by the synthetic method. The column t" 
shows the temperature above which the system consists of .1 single 
isotropic phase; t“^ shows the temperature above which the soap is com¬ 
pletely in .solution and crystals have completely dis.ippe.tred. 




Clft. KOMIvaltill 








c 


1 


p«r 1000 gat. Hj>0 



ntr tow ga». 

— 

58 

0.105 

164 

79*5 

3. iB 

— 

6n 

0. 256 

159 

Bo 

3*437 

— 

66.1 

0.500 

173 

— 

3 . 5 11 

— 

71.1 

1.411 

225 

79*3 

4 .087 

— 

72.2 

1 .744 

258.5 

Bi*2 

5.01 

120 

73-*> 

1.50 

264.5 

83 

6.016 

152 

74.8 

1.856 

377.5 

93 

9*003 

157»S 

76.5 

2.047 

285 

102 

U.9O 

167 

78 

2. ^41 


114 

17.54 

170 

78.“^ 

2.63*1 

— 

125 

j 6.40 

171 

78 

2.67 


130 

47.00 

168.5 

79 

2*996 


132 

84.Bo 




290 

134 

100.00 


The author.s also give similar results for the system 

Sodium Palraltaie ♦ Sodium Chloride ♦ Water, from which the 
isotherms between 80® and aoo® constructed. 

The complete eiiulllbrium diagram of the system 'Wlum PalMitAie t 
Sodium Chloride ♦ Water at 00'. h« been determined by Void and Ferguson 
19-)8, with greater precisiou than attempted for any other system co(- 
posed of soap, Inorganic electrolyte and water. 

EamuBRiOM in the .System Sodium Pai.mitatb amb Paimitic Acid. 

fNcinln ifMl ritfld* 

The previous deiermiiiaiions upon this tysim tijf m 4 WhliCg 

19Ur are incomplete and erroneous, resulting from Iwperfect leparatioi 
of solid from Uiiuid. The present results estduU»h the eit^tence of 
definite acid soaps of constant anposition* The ciOservetl temperature 
is that at which the last trace of .solid disappears on 

heating and t^ is the first temperature at which the hc^geneoua iso¬ 
tropic liiiuid becomes turbid or fton-homogtntoiii on cmilieg* 



Kol. rrACilm 

leii. fmtiM 


ifei. 

fraetiwi 

t? 

naCHg(CKjp) 





in'ftuu sol. 

10 Ml. aut. 


la'Mi. Ml. 

63.8 

0.0000 

74.3tr.pt. 0.3747 

113*2 



0.4671 

59.2Butec — 

77.5 0.3034 

1^.5 



0.5010 

60.7 

0.0175 

82.5 0.3335 

I27.i 



0.5310 

61.1 

0.0364 

85.1 0.3599 

138.0 



0-5709 

65.3 

0.0665 

88.4 0.3850 

147.8 



0.6155 

67.9 

0.1119 

90.0 0.3995 

154 

. 


*— 

70.0 

0.15S5 

91.llt'*Pl* 

— It® = 

sli8. 

Si 

o.ObSa 

72.3 

0.3074 

97*8 0.4161 

— II© ^ 

301. 

$1 

0.71S8 

73.6 

0.34O4 

106.2 0.4395 

31A (f, = 

316. 

ol 

l.flOO 


The acid so^s which are formed have ilir ctwposi itofi H^3ij|iC3lyl|^00C 
CHgiCHgi^^ODOIf md Furilier results 

upon the above ayst»i by Bkwali, ccinflrw the rtistence oC defi¬ 

nite acid soaps but their compost lions are given as K»dL ICH^I. .CXX). 
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SODIUM PALMITATE CH,(CHs)wCOONa. 

100 gms. sat. solution in HjO contain 0.2 gm. sodium palmitate. 

100 gms. sat. solution in 5% aq. bile salts contain i gm. sodium palmitate. 
100 gms. sat. solution in 5% aep bile salts + 1% lecithin contain 2.4 gms. 
sodium palmitate. (Moore, Wilson and Hutchinson, 1909.) 


Solubility 

OP SO01UM 

Palmitatb in 70 TO 100 VoL. Percent Bthyl 

(EKwall and Hylius, 193?.) 

Ctea. CHj^(CHp^^a)OMa par 100 cc ; 

Alcohol. 


^ 70 

90 Vol. % 
CgH^OH 

90 vol. % 

W" 

9e Vol.^r^ 

99.9 Vol. % N 

C,H^0H 

-10 

— 

— 

— 


0.12 

0 

— 


— 

— 

0.19 

♦ s.s 

i , 16 

— 

— 

— 

— 

8.0 

— 

1.16 

0.67 

0.40(7.^®) 

— 

12.0 

1.47 

— 

0.84!14*° 1 

0.48112.5® 

) — 

18.0 

2.16 

1.8^(18.5®) 

1.08(10.5®! 

> 0.63.20®) 

0.26(17®) 

23.0 

3*21 

3.20(25®) 

1.31(23.5®: 

I 0.70(25®) 

— 


The authors also give the following results for the solubility of 
Palmitic Acid in Rthyl Alcohol. 





Qha, CHj,(CHj») par 100 

cc; 


t® 

^70 Vol. % 


90 Vol. % 

95 Vol. % 

9 fl volTlT" 

99.9 Vol. % 



C^,0K 

CjpHgOH 



C^gOH 

-10 

— 

— 



— 

0.61 

0 

— 

— 

— 

— 

— 

1.56 

-f 7 

0 

0 

0.24(6.5®) 

0.83(6®) 

1.38 

t.8o(8®) 


12 

0.14( 12.5* 

)0.47(13*) 

1.13 

1*95 

3.21 

— 

19 

0.32(I9.S® 

)0.76 

— 

3.09(16®) 

4.60 


30 

— 


3. 48 

3.97 

4.74 

— 

35 

0.48(34.5® 

) 1.45 

— 

— 

— 

— 


SODIUM OLEATE GHnCHtCHCCIWTCOONa. 


Solubility in Water and Aqueous Bilb Salts. 

(Moore, Wilson and Hutchinson, 1909.) 

Solvent. 

GmB. Oleatc per 
100 Clms. Sat. Soi. 

Water 

s 

Aq. 5% Bile Salts 

7.6 

Aq. s% Bile Salts + i% Lecithin 

II.6 


Cl 
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SODIUM Salts of PHENOLPHTALEIN 

Equilibbium in the System Sodium Oxide, Phenolphthalein Anhydride 
AND Water at (Bassett and Halton, 1923 .) 

Saturation was secured by constant rotation in a thermostat for 3 days. Both 
the solutions and the solid phases were analyzed. The compositions of the latter 
were established by the rest method 


Gms. per iOO gins, 
sat. sol. 


Gins. p<‘r 100 gms. 
.snt. sol. 


Phenolplilhalcin 


Phenolphthalolii 

Nnjp. 

anhyilrldo. 

Solid Phasie. 

Nn,0. 

anhydrldo. 

Solid Phase. 

0.58 

2.90 

Phenolphthalein 

10.24 

3 l .00 

Tri sodium salt t4H20 

2.71 

13.74 

)> 

10.37 

27.89 

» 

4.25 

22.43 

» 

11.34 

25 . 0.3 

)> 

6 II 

31.96 

n 

ia.6<) 

23 . 2.5 

» 

6.95 

36.06 

Mono sodium salt+BUgO 

1:1.73 

20. 5 1 

Tri sodium salt i 3 HnO 

7.48 

37.73 

1) 

14.29 

16.91 

» 

8. as 

4i. 16 

)) 

I --48 

10.35 

)) 

6.78 

33.34 

Mono sodium salt+ZiUjO 

19.8 

(). 12 

Tri sodium salt I2lhi0 

9 - 3 i 

37.36 

)) 

20.. 3 'i 

4.28 

» 

9.88 

41.45 

» 

a 3 .. 1 () 

1.37 

)> 

10.06 

44.06 

» 

2.5.42 

0.86 

)) 

I 1 .00 

45.55 

Disodium salt, anhydrous 

27.01 

0.11 

Tri sodium ‘salt OHgO 

12. 3 l 

40.16 

» 

28.03 

0.0 

)> 

11.67 

37-/9 

Di sodium salt 4 HgO 

30.74 

0.0 

t) 

rl.98 

34.78 

» 

37 41 

0.2B 

» 

9-97 
10.17 

38,42 

33.72 

Di sodium salt 8 H -^0 
)) 

3().88 

0.0 

)i H-NaOU. 115,0 

The crystalline anhydrous disodium salt could be either 



Or,III \„/G,Hi.ONa 
GO.Q/ \(^«Hv.ONa 

CO.Na. 

/’ II 


Since it is colorless it must be regarded as the diphenolic salt. The two hyarated 
forms of the disodium salt also have the phenolic structure. For the trisodium 
salt there is only one possible structure, namely, CO^ Na.Cg H4.C (C, Il4() Najg.OH, 
but two mono sodium salts are possible. They are COa Na.Ce IL.C ((LILOHla.OII 

^ C0II4 V/C.;H,.ONa . , ,, , 

and 1 _ _ , It 18 probable that the solid hydrated mono sodium 


60 . 0 /^ 


salts, which have been obtained in the present investigation, have the phenolic 
structure shown by the latter formula. 


SODIUM CYilNIDE 


NaCN.aHgO. 

SotUBULITY OF SODlUM CYAHIPB Ift WaTB*. 
ffroat. 1986 .) 





Omi. NsCN par Solid 

too MU solution Phssa 

ux, 

ntos. MaCN par 
gns. ssu solution 

Solid 

Ph&sa 

- 4,0 

5.50 

Tee 

- 14.8 

26.5 

Na&N.allyO 

“ 9.2 

11.03 

M 

- 7.6 

27.9 

-12.5 

13.90 

M 

- 4.0 

28.9 

II 

-15.2 

16.01 

H 

-riO.O 

12.5 

II 

-19.5 

19.11 

” 

15.0 

34.2 

II 

-23.4 

21.23 

ft 

30.4 

37.02 

II 

-26*4 

23.46 

" 1- NaCN.3)1.0 

25.4 

39.1 

II 

“ 21.4 

24.84 

NaCN. 3 H ,0 

29.5 

41.56 

It 

-18.1 

35.90 

♦1 ^ 

34.0 

3 S .0 

44.82 

45.0 

II 

NaCM 





1190 


Na HATRIUM 

SOLOBILITY OF SOBlim CtAHXDl IF i^iLUTIOFS OF ^Mim IIYWOXI^i, 

(Kirtjfw a «4 lam.i 

Results at o® Results u 2%^ iesulia 


& p«r 

immat. Ml. 

4. of 

Oril Mr 

11 Mr til. tsl. 

4 . of 

^iRi. wr U£#r ML 1 

HaOK 

NaCN ' 

mu ML / 

. 

''' i.«< ' ' 

mu ml, 

. /’" 4 iii' ‘ 


10 

170 

UI86 

UK 

400 

— 

10 

530 

40 

349 

1.301 

iJ% 

430 

1. 

31 

S05 

I4O 

300 

— 

140 

417 

•IW* 

90 

460 

160 

280 

— 

178 

m 

— 

lit) 

has 



U 333 

310 



16 ll 

400 



U34S 

300 

ItH 

1 . uo 

331 

330 



— 

430 

330 

— 

300 

30s 




S 30 

ibo 


170 

21s 

100 gws. Methyl 

Alcohdl 


dlHStJlve li,i|i| gwSt 

as hydrous l^aCR at 

5“ ■ 

and 4 * to gms. 

ai 67*4® 

ll>‘ pi. 

1 . Ilfensioek, 

» 1034 . 

i 



Data Cor e^uilibriuti in the nysiew }Mim Chloride ai 

Liquid Ammonia at diflereni temperatare''! are givrn by 


El linger and Galowkow, loia* 

100 gws. liquid Sulfur Dioxide dHrailve ri*oii |«. HaC>‘ at o®, 

Ulander .wd Rupfioli, iqiyj 

Fusion-point data for mixture-4 «jf S.% 0 * ♦ N’aCI are gi^en by Trulht, v 


SODIUM CTANATE 

n%T/\ alrohfil of tL* 0.7*1!) 4 w!itol've o/i'i > 4 »i il %t i at o« imi 0.5 

CNO pi, 

100 gmu. hr«? 4 *«e dtniiolve o.il gm. Xii r. Nil at D. fd. 

*lll4 y¥l»pti»# 


SODIUM Perm CITAMIOi loH/l 


SowHuiTY OF SopiPH Fnm^ CtAwt&u m 
rFrif«a* l^t## m4 tutmm, iirf.i 


a* uf 
ML ml 


mm, 

ptr too uMi. »*«.. ml* 


4* 9$ 
Ml. Ml. 


mr la mu 'mu 


0*61 i.odSo 

10*33 

71.II •—* 

16.7 1.1079 

14*69 

75* J5 

35.31 uno3 

17*63 

79*5 uallwo 

35*T1 1.1572 

31*54 


49.65 I.I9S1 

36*30 

^5.0 I.3B5 

59.7S 1.3180 

10* V * 

U»4.0 l.jfll 


jll* 36 


The wild phJwe belcii^ Ra FelC^I^. udi ri. 

The previous rttulis of Conroy* i|i|8 a^dl-'arriiw* puf,, differ only 
slightly frwi the a^jv# at ie«ip#raiir#i up iii ^5*, 
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Solubility of Sodium Fbrrocyakide in Aqubous Solutions 
OF Ammonia at 18®. 

(Teccanunsi, i 9 ? 3 .) 


Obs. par 100 

^s. sac. sdl. 

Gas. par 100 

^s. sat. aol. 

Dm* par 100 jpas. sat. sol. 

/ NH3 

NaTe(CNn~^ 

4 0 


Ni^Fa(CN)^^ 

' NH3 

Na^F8(CN)Q ' 

0.0 

14*28 

14.89 

4.40 

24.64 

2.61 

2.58 

11.52 

15.60 

4.17 

27.88 

2.29 

6.58 

8.26 

17. S 3 

3.64 

30.88 

2.44 

7 .S 3 

7.92 

31 . 10 

3*04 

31.09 

2.49 

9.17 

6.69 

23.81 

2.68 




The solid phase was Na^Fe(CN)lOllj^O in all cases. 


Simultaneous Solubility of Sodium Ferrocyanide and Sodium Sulfate 
IN Water at Various Temperatures. 

(Dominik, 1922.) 

Gmti. per 100 cc. tsat. hoI. Gm». per lOO cc. sal. sol. 



d of sat. sol. 

NavFaiCNjft. 



d of sat. sol. 

Na, 

NasSO*. 

10. . . 

1 . 136 

8.94 

7.33 

34.. 

1.357 

4-95 

42.20 

14... 

i.i 47 

9 - 4 <> 

8.58 

42.. 

.. 1.353 

8.64 

38.69 

2 . 3 . 5 . 

. I.228 

8.64 

1 (). 53 

55 .. 

.. 1.299 

16.42 

31.47 

32 ... 

. 1,357 

4.90 

42.25 

63 .. 

1 . 3 00 

27.85 

9.8.08 


Solubility op Sodium Ferrocyanide in Aqueous Solutions 


OF Ethyl Alcohol at 20®• 

fDJlftx da Hada and Baraejo. 19P9.) 


rol. % Cj,HgOH 

Oma, Na^Pa(CN). 

4 0 

vol. y 

Oss. Na^Fe(eN)^ 

in sol van 1: 

par 100 sol. 

In sol vane 

par IpO ipas. sau sol. 

0 (= H-Ol 

16.77 

45 

0 . 359 

10 

6.745 

SO 

0. 186 

IS 

4-535 

55 

0.133 

20 

2.909 

60 

0.073 

2 S 

1.618 

6s 

0.041 

30 

1.126 

70 

0.02s 

35 

0.614 

80 

0.007 

40 

0. 481 

8S 

0.000 


SODIOM THIOCYAJtATE NaCNS 

SotOBiiiTT or SoninM TniocYAiiATS ir Vatir. Qf^g 

(Hugjltaa and Maad» igpQ.) 



das. NaCNS 

pjr 100 ois. 

Solid 

rO 

Ohis. NaCNS i^r 100 sms. 

Solid 

C® 


aae. aol. ^ 

Phaaa 

C 

' HjpO 

sat. aol. 

Phasa 

10.7 

112.7 

52.98 

NaO^S.n^O 

35* 

167.8* 

63.66 

NaOIS 

17.3 

127.5 

56.Cl 

It 

25 

165.9 

62.39* (ll 

) 

21.3 

139.3 

58.21 

II 

33.8 

172.4 

63.29 

II 

25*0 

142.6 

58.78(1) 

n 

46.1 

178.0 

64.03 

11 

29*2 

167.5 

62.62 

n 

65.8 

189.5 

65.n6 

It 

30.4^*pk ““ 

— 

»» ♦ NaCNS 

73*8 

196.2 

66.24 

*’ 

15 

164.5* 

63.19 

NaCNS 

81.8 

202.0 

66.89 

It 

20 

165.6* 

62.36 

” 

101.4 

225.6 

69.29 

M 


• These three metasiable points are by Bump, 1932' 

(1) Occleshaw, 1931. 

The determinations of Hughes and Mead were made by observing the 
temperatures at which the last crystal in a known mixture of NaCNS 4- 
Hj;0 began to show sharp or rounded edges with slow variations of 
temperature. 
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Sour»iLXTY f»r St>&nm tHiarvAKATi tu Hitiitl ALc«moL, 
ET«Yt AtcoHoi m& Xcftmt. 

(Hugiiti ana ii».i 


Results for i 


Methyl Alcohol 


Klhyl 

Alcohol 


Acetone 


Otts. H$GfB pt»r 

100 


■'lii. »#f 

loe 


d»ii. ijifna ntr 
TO m. ffKj^y^ 

IS.8 

“IS.00 

IS.a 


i 8 . n 

iH.S 

^085 

34.7 

40.04 

is.H 


1 0. os 

M * a 

0.50 

3 n .6 

4 S .14 

SJ.H 


J 1 . tis 

11 1 .0 

14.08 

48.0 

50*08 

61.8 


ja*60 

5 KU 

mjn 

S 2.3 

53. S 4 

70.0 


34. 4 A 

5b. 0 

31.40 


In the case of Acetone the ar t:ti«|man 4 CH^}^Cf) ^4. 

formed. 

The ivccuracy of the .itjove rrsuU-i i s ^e^tioiird iiy Fartin^uon .md 
Winterton, who found .^o.fi6 gms. KaC'KK per too «m?i. .u 

2<®. They consider that saturaitan wiui rur.ess o! 1 i% 4 more 
accurate method thfUt observation the at wlitvh the last crys' 

in a .solution shows jiharp or fttunded 


CI^S 


SODIUM THIOCYAMATR 


houfSihiTt or SonitiH TMionrasATi 11^ licrnifu, 

'^itoTioHs or At 

cr«ra»it«fi ifii 


Q»i. pw too iPi. CH^CKm^ 

'——(Uj—-A-, 4g,,f -K-_, 


soiia t«t' tm iit. 

Hmitt fit ^ wilTf 


mh 

PIlMM 


0.0 

l 3 . 40 

M.I.SCN 

1*8? 

12.01 

" 

1.92 

n.77 

» 

6.Si 

10.82 

” 

14.20 

i.44 

» 



i.ttS 

Ni»}« 

JU7J 

S * JO 

n 

22. *1 

SiWfi 

ti 

2»,#|8 

ii.ii 

^aI 


100 gws. Liiiuid Ammonia 


di :h:ml Vt 'im . S. 


n4S^yi 41 as®, 
liluftt, 
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SODIUM CARBONATE NajCOj.ioH^. 

Solubility in Water. 

(Wells and McAdam, Jr., 1907; Mulder, below 37" and above 44'.) 
Gms. 


V. 

NaXOs iM 
100 Gms. H 

r Solid Phase, 

aO. 

f. 

NaXOs per 
100 Gms. HjO. 

Solid Phase. 

0 

7 

NaaCOs.ioHsO 

34-76 

48.98 

Na 2 C 03 . 7 Hs 0 

5 

^•5 

il 

35-62 

50.08 


10 

12.5 


35-50 

. . . 

“ +Na2C08.H20 

15 

16.4 


29.86 

50-53 

NaaCOa.HsO 

20 

21 .5 


31-80 

50.31 


27.84 

34.20 

4 i 

35-17 

49.63 

<( 

29-33 

37-40 

44 

36.45 

49-36 

it 

30-35 

40.12 


37.91 

49-11 

u 

31-45 

43-25 

44 

41.94 

48.51 

u 

32.06 

45-64 

44 

43-94 

47.98 

<( 

32.15 


“ •fNa,C0s.7H,0 

60 

46.4 

it 

33-10 


“ +NaaC 03 .H 30 

80 

45-8 

it 

30.35 

43-50 

Na,CO,.7HsO 

100 

45-5 

it 

32.86 

46.28 


los 

45-2 

u 


The determinations of Wells and McAdam, Jr., were made with extreme care. 
They correct the discrepancies which have so far existed between the ssolqbility 
and transition points of the hydrates. Earlier data, which diflfer more or 
less from the above, are given by L 5 wel, 1851; Reich, 1891; Eppel, 1899 and 
Ketner, 1901--02. Single determinations at 15°, 25°, and 30® are giveh by 
Greenish and Smith (1901); Osaka (1910-1911); de Paepe (19x1) and Cocheret 
(1911). 

Sp. Gr. of solution saturated at 17.5®, 1.165 (Hager); at 18®, r.172 (Kohl- 
rausch); at 23®, 1.22 (Schiff); at 30®, 1.342 (Lunge). See also Wegscheider 
and Walter, 1905, for Sp. Gr. determinations at other temperatures. 

The following determinations of the solubility of Sodium Carbonate 
in Water are reported by Seyer and Todd, 1929. The saturated solutions 
below 100° were prepared in a .sealed pyrex tube having two arms which 
permitted separation of liquid from solid after saturation. Above 100° 
an iron tube having two arms was used. 


100 


fsoiiu 

P)iaat 


Otas. P«r 

100 BOX. 


80XIU 

Ph&ae 


” 2 . 0 S(1.056) 

S.71 

Ice-»-Na CO . lolU”) 65.6 

Na CO .ion 0 79*0 

3 i «3 

15.0 (1.ISI5) 

14.21 

30.6 

16.6 

14. 

" “ 90,0 

30.5 

18. 4 

16.2 

" 101.0 

29.8 

20.0 (1.1941) 

18.0 

" 132 

28.7 

20.2 

17.8 

" 131 

28.4 

25*0 

32.5 

” 140 

27*6 

25.0 (1.2416) 

22.5$ 

'• 149 tr.pt. 

— 

30.0 

28.4 

" 161 

26.0 

34.8 tr.pt. 
46.5 

52.2 

12.8 

12.3 

32.0 

•’’►Na^CCt,.n^ 0 i 73 

Na^CO^.Ii^o” 

24. S 

The results 

i n the 

above table riccompanied by 

den.si' 


Na^CO^.H^O 


(in parentheses) are by F 15 ttm«inn, 1928* 
are by Hill and Baron, 1927. 


t Na 0), 
Na^CO, ' 


The results for the Eutectic 


CO 
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SODIUM CARBONATE 

Solubility of Sodiun Cabbonati ik Watkb at Timpiiaturis tip to 

Lynn m 4 KUi, 

The various procedures which have beeu em|ilayecl for soluhiUty dete 
minations at high temperatures are reviewed. For their own experimen 
the authors used a bomb made of chnmiuw-nickel steel, provided with 
tubular receptical attached to the side of the bomb which was prevlou 
evacuated and served to withdraw a portion of the soluium after satu 
tion. Temperatures were mainiainiHl by means of m electrically heate 
air bath. The mixtures were shaken four hours for saturation. The 
results differ from those of Seyer and Todd especially at the transit 
point of monohydrate to anhydrous carl>oiiate. 



!l»a. n«r 
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tiwi. 


mua 


too »ol. 

PUiiat 


100 .#*»• Mt. 

mi. 

fnm§ 

50 

33.0 

Na,a),.ll,0 

139.0 

2B*1 


N‘a„00, 

60 

31.6 

H 

U 5 

J 7.7 



75.s 

31*0 

H 

159.0 

j 6.8 


¥> 

83.6 

30.8 

H 

170.0 

36.1 


H 

b 9.5 

30.6 

•1 

iBo.o 

35.0 


m 

103.0 

10.8 

ft 

300 

33.3 


It 

106,0 

10.7 

» 

335 

30.7 


» 

1 12 . S 

30.8 


J 39.0 

18.7 


H 

ii6«o 

30.3 


375-0 

13.2 


It 

121.s 

39.8 

« ' 

300.0 

8 .a 


n 

135.0 

39.5 


3 j 6 .o 

u.u 


It 

131.5 

28.8 

>« 

3 u 8 .« 

0.0 

f1.96) 

n 


The v^or pressures of the saturated solutions are alst^ given, 

The result in parenthesis at 348® in by Schroeder, llerk and c^^rirlel 
1936. It is believed that the value of 0,0 glYte by Waldeck, Lynn ^ 
lliil resulted from under allowance for expaaaion of the Miluilon with 

temperature. 


SODITTM (Bi) CAABONATE NaliCO,. 


Soi.u»u,iTY IK Watbr. 

(Dibbhs, t$f4; Ffdiaifi. ife^l 


r. 

Omi, NnHCC^ par tm Gm«, 

r. 

Vm% Mallff'l |i#r ie« Oifw. 


Wattr. 

Sulutiwi. 



0 

6.9 

6.S 

30 

It A 

10 

10 

8.IS 

7 -S 

40 

I2»7 

11.3 

20 

9.6 

8.8 


* 4-45 

13.6 


10.3s 

9-4 

60 

16.4 

13.8 
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Later results agreeing satisfactorily with the above are given by 
Makarow and Wachsberg, 1930. 

The solubility at the Eutectic pointy-2.23, was found by Hill and 
Racon, 1927 to be 6.26 gms. NaH003 per 100 gms. sat. sol. of density 
r 1.046* 

The following results for temperatures up to 200° are given by Waldeck, 

Lynn and Hill, 1934* 

Ons. NaHO^ per 
too sat,, sol. 


100 

19.1 

190 

37 . 

S 

ISO 

27.2 

200 

43 

Q 

170 

*32.0 





100 gms. H2O dissolve 9.03 gm. NaHCOs at 15®, =» 1.061. 

, , , . « ^ , (Greenish and Smith, 1901.) 

100 gms. alcohol of 0.941 Sp. Gr. dissolve 1.2 gms. NaHCOs at 15.5° 

100 gms. glycerol dissolve 8 gms. NaHCOi at 15.5®. (Ossendowski, 1907.) 

SODIUM CARBONATE Na^ CO3. loH^O. 

SODIUM BiCARBONATB NaHCOg. 

Equilibrium in the System Sodium Carbonate, Sodium Bicarbonate and Water. 

(Froelh, 1923 .) 

Constant stirring was employed and the solid phases were identified by the 
Schreinemakers « rcjst method ». 


Results at 0®. 

Results at 15®, 

Results at 


C( 

Gms. per iflo gms. 


Gras, par 100 gms. 

Gms. per 100 gms. 
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Na,CO,. NaHCO.T 
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NallCOa. 

at Each Temperature. 

6.4 0*0 


14.1 0.0 

18.0 

0 . 0 

NasCOa.iolIaO 

.5.9 1.4 


l3,8 1.8 

17.3 

7.9 


)) 

5.6 4.6 


i3.o 4.3 

17.0 
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0.0 
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sal. SOI. 
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sol. 
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» 
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» 
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7.4 

o-nNaHCOa 

i.i.j = Na,C03.NaH(’,0:,.9.H40 
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Na H CO:, 
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Equilibrium im thk System Sodium Carbonate, Sodium Bicarbonate, 
AND Water at 35“. 

anti Trst. 1*111.) 

(Forty grams of NaHCQa and aljout 2m cc. of IW were rnuiml at 25"* until 
equilibrium was reached. Small txirtions of the clear stilutton were then ana¬ 
lyze by the Winkler luethml for carlxmaut content, and by citratitm in presence 
of methyl orange, for s<Kiium. Al>out gma. of NaiC'Og.iolIiO were then added, 
and the mixture again rotated until etpulumum was reachwl, and again analyzed. 
This was continued and the following results were ohtainetl.) 


Per cent of 
Total Na 
Prmnt as 
Bicarbonate, 

Gms. Na 

per Liter. 

0 

119,9 

5*92 

127.6 

7 -S 

120 

10 

107 

12,89 

108 

IS 

100 

20 

80 

32 

60 

56 

40 

80 

30 

100 

27.02 


mAZrntc 

f»r bitrr. 

o 276.4 

27.6 276.3 

50.8 ai6.6 


98.7 o 


Phasi. 

S^hCt'h mfhO 
NM'Oi X4Ht'0,jH|0 

NjiHCO, 


The following data for this system alii«.> at 25*. but given in 
instead of volume of solution, are retmrted by de Faet»e liqii). 

Cms. per loo IM)- . t#m« |*ef tm fim*. 114 ) 

N»,co,. ; 

NaHt'ti; 


U^Vih 
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28.3 

0 
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•* 

6.2 

9 

26.5 

4.2 

’• 'f NiHt*Os 
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10.1 

19.2 

S -7 

NaHC't>i 




H«»li4 Ftttse. 
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SODIUM CARBOKATE 

EQniLIBRIUM IN THE SYSTEM SODIUM CARBONATE 

SoDitiM Bicarbonate and Water. 

(Mill and Bacon. WP?.) 


d. of flna. par 100 qpa. aac. eol. Solid d. of Oas. par 100 ya. aat, aol. Solid 


sac. sol. 


MsHCOjj 

Phase aat. aol. 


NaHCOjj 

' Phase 


Results at 24.87° 


Results at 

30® con. 

— 
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1.47 
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0.86 

1.256 

23.39 
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It 
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ft 

— 
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ft 
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4.90 

NaHCO- 




1.152 

10.88 

5 .50 

ft ® 

Results at 

50® 


1. 125 
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6.13 

It 
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2.10 

” 1.331 

32.16 

0.0 

Na,a),.H 1 

P 3 2 
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0.2 
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0*48 
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— 

9.3 
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” 1.260 

23.79 

2. 40 

1.1.2 




1.214 

16.97 

6.28 

”fNaHCO- 


Results at 

30° 

1.196 

14.90 

6.80 

NaHCO- ® 




1.152 

10.04 

8.27 

It 

1.296 

28.34 

0.0 

Na^jCOj^, loH^O 1.112 

4.78 

9.93 

If 

1.307 

28.09 

0.76 

” -p 1.1.2 1.079 

i.o8 

11.68 

M 

1.301 

37.52 

0.82 

1.1.2 — 

0.0 

12.40 

II 

The authors 

also determined four invariant points oi 

’ the system. 


-0 

d. 

of 

(ins. per 1 (X 7 

jpes. sat. 

" sat. 

sol. 

/ 

NaNCX)^ 

“ 3.32 

1 . 

00 

0 

4.41 

4.64 

t21.26 

1. 

. 220 

18.15 

3.74 

31.98 

1. 

• 334 

31.32 

0.16 

35.17 

1, 

.350 

33.08 

0.19 


aol. Solid 

Phaat 


Na CO , loH 0 t NaHCO Ice 
Na CO-.ioHpO ♦ MaHOO'ip^ 1,1.2 
Na.CO^.ioH^O f i,i.2VNa/)0 7H.O 

Na^OO®.711^0 ^ 1 . 1.2 Na^DOjK^ 


1.1.2 = NajjOO .NaHCOjjj.aHgO (Trona) 

Results at 250 differing somewhat from the above are given by 
MaJcarow and Jakimow, 1933. 

This system has also been very completly studied by Wegschneider and 
Mehl, i 928» who give results for eleven isotherms between 20® and 

They also give results for an unstable form of Sodium carbonate 
obtained by the decomposition of the double salt 1.1,2 (Trona) with 
water. 
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SODIUU CARBONATE 

Equuibriiim ih ihk Systix Sodh-m Ca»bonat», Sooum 
BICAKBOHATK AH1> WAIIR at TSMBBRATIHtS RROH 100® TO aoo®. 

(WiiiatcK, uyna MUl, m-?.) 

The chromium nickel steel bomb which w^ used differed frcm th4i em 
ployed for the solubility of sodium carbonate in water up to in 
that the sampling receptacle was set in from the top insteiAi of on th' 
side. 


CO 


Soun ten. n«r too ml , soUn 

.«ms 4 


Results 

at joo® 


Results at 

170® 
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Results at 
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Results 

at ISO® 
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« 

Results at 

200® 
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23. i 
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19*9 
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23.4 

n.9 

1.1.3 

16.9 

30.3 

»f 
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” * 1.3 

H .4 

m*% 

♦ 1.3 

13*8 

20.0 

1*3 

n.o 

12 .4 

1.3 

8.4 

25.6 

« 4 NaHm 

9.0 

ill. 4 


3 .S 

26.8 

mco^ 

6,1 

38.0 


uua 

= Na^Cr)^, 

■ Naiiaij^. 311^0; 1,3 

= NA,n),.iN.j!Iir),. 


Results are also given for five 

(ui<lit><mAl iuvAriAnt 

poiftis. 
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Equilibrium in the System Sodium Carbonate, Sodium Bicarbonate, 
Sodium Chloride and Water at Various Temperatures. 

(Froolh, 1922 .) 


Nal0 = NasCO,. 10 H,O; Na 7 ~ Na,CO,. 7 H, 
1.1.2 = Nas(:0a.NaHC0,.2H, 


Gms. per lOO gms. sat. sol. 


NaaCOj. 

NairCO, 

. NaCl. 

.Solid Phn.se. 




Results 

at 0 ®. 
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Results j 

at 15 ®. 
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Nali M.i.anNaCi 


; Na l = NajC 0 ,.H, 0 ; NaH=NaHCO,; 
(sodium sesquicarbonato). 

Gms. per JOO gms. sat. sol. 

Na,CO,. NaHCO,. NaCl. Solid Phase. 


Re.sults at 
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Results 

at 25 ®. 
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Gms. per 100 gms. sal. sol. 
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NaHCO* 

. NaCl. 

Solid Phase. 



Results at 30 ®. 
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Results at 35 ®. 
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Gms. per 100 gms. sat, sol. 

Na,CO,. NallCOa. NaCl. Solid Phase. 


Results at 45®. 
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» 

j( 2.44 

5 , 

.08 

5 , 

.38 

)i 

4NaIIC0;, 

10.75 

3 . 

.29 

8. 

* 9 * 

» 

» 

6.94 

■2, 

. 52 

i 4 - 

.70 

» 

i » 

3.04 

1. 

•99 

2 . 3 . 

‘ 9 « 


» 4NaCl 




Results at 

: 60 ® 

. 

25 . 5 <) 

I. 

57 

.4. 

73 

I . I. 

24 Nai 

18 87 

0, 

80 

11 , 

94 

t) 

» 

12.39 

0. 

53 

* 9 * 

i 3 

» 

» 4 NaCl 

10.75 

0. 

73 

20. 

, 06 

» 

4 NaCI 

14 * 00 

6. 

11 

3 . 

73 

,34 

)» 

4 NalIC 0 :, 

8.99 

4. 

16 

1 (. 

» 

» 

3.45 

I . 

83 

23 . 

,88 

» 

»4NaCl 


at 
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Additional experiments upon this system made at 30*^, <19.7^ and at 
89.5® are reported by Wegschnei der and Mebl, S92S« These authors em¬ 
ployed solutions in which the ratio of NaCl to H O was kept constant, 
throughout. They make no reference to the previous results of Freetl 
The following additional determinations of this systetn at 35® are 
given by Teeple, 1929- 


CWa. ptr 100 m** H.o 





24.8 


24.0 

— 

2.0 

35.2 

49.2 

0.8 


21.8 

6.2 


24.7 

0.3 

24.0 

4.2 

1.8 

33*5 


8 oUa 

rniMit 

NaaOa^.ll 0 ♦ HaCl 
NaHOf) ♦ 

NaaCO .n 0 ♦ 1.1.2 Ctrona) 

NaHOD/ . « 

HaaOf) J 0 ^ ♦ HaCl 

NaHOt]^ ♦ « ♦ H 


EQOItlSnXOH XS TIti StSTlW SObXUH Casbowati, SOBXnW 
Bxcarbowati, Sooipm Star ATI abb Wath at 35^ 

(HsAATtm ma jMkim&m, ib 93.) 


CO 


dia. ptr too #11^ tat, toluUon 
TiMSs;; 

16.5 3.86 s-88 

13.41 3.00 13*72 

19.48 1.84 8.50 

18.50 1.72 11.64 

14.79 1*58 16.50 

7.09 3*28 18.26 

n.o 8 2.59 17.05 

17.62 1.36 16.21 


The following ad<iiiio«al 
given by Teeple. 1939. 


Omt, 

ptr loq^#i«* 



ilticOj, 



5.4 

17.1 

6.9 


15.8 

20, 1 

•— 

14.9 

20.3 

—■ 

13.5 

20.6 

3*9 

14.7 

20.8 

4.8 

8.1 

9.7 

4.5 

15.5 


BaU 4 

enatt 


NaHOD^ 1.1,2 
» ® 

Na- 00 _.loH^O ♦ 1 . 1.2 

Na.SO^.ioH.O ♦ « 

Halloo!^ - nL»,.ioH^O 

a ^ * * 

♦ ***** 1,1.3 

Na^ODg.iotl^O t Na^SD^.ioH^O ♦ 1.1. 


determinations of this sysiem at 20® are 


^114 


10H J ^ 

10ILO 

Na^OD^.ioillO ® 


' '•** NWiof)^ ♦ Na SO . lOll^O 
NA,SO,,ioH,a » NaJKD^ 
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NATRIUM 


Solubility of Sodium Carbonate in Aqueous Solutions of Sodium 
Bromide and of Sodium Iodide at 30®, 

(Cocheret, 1911.) 


In Aq. NaBr Solutions. 


In Aq. Nal Solutions. 

Gms. per loo Gms. Sat. Sol. 
'Na^COs. NaBr. 

Solid Phase. 

Gms. per too Gms. Sat. Sol. 
NajCOj. Nal. * 

Solid Phase. 

27.98 

0 

NasCOj.roHaO 

26.5 

2.4 

NajCOj.ioHjO 

27*54 

2.41 


25*5 

4*7 

“ 

26.72 

4.06 

“ 

24.4 

8.6 

“ 

26.23 

6.26 

“ 4*NaaC03.7Hj0 

24 -3 

9*5 

“ +NaaC03.7H,0 

23.40 

II 

Na,CO,.7HaO 

23 

II .2 

Na,C0,.7H,0 

22.68 

12.22 

“ 

20.8 

X 4 


19.86 

16.88 


18.7 

18.4 


X 9 -S 7 

16.9s 

“ +Na,C0,.H,0 

15-3 

25*4 

“ -f-NajCO^HiO 

18. II 

19.32 

Na*C0,.H,0 

I 3 -I 

29.1 

NajCOj.HjO 

8.45 

33-39 


10.4 

33*3 


6.90 

36-13 


4-2 

46 


3*04 

44-75 


2.7 

5 x 

“ 

2.99 

45-31 

“ -fNaBr.aHtO 

0.9 

57-6 

ii 

2.60 

45.68 

NaBr.3H,0 

0-3 

65.6 

“ +NaI.aHaO 

0 

49.40 

** 

0 

655 

Nal.aHjO 


Solubility of Sodium Carbonate in Aqueous Solutions of Sodium 
Chloride at 15®, 

(Rdch, iBqi.) 


Gms. per too Gms. 

Gms. NaCl 

Gms. NiuCOj 
per 100 Cms. 

Gms. per zoo Gms. 
H,p. 

Gms. NaCl 
per 

Gms. NsjCO* 
per zoo Gms. 

NaCl. 

Na^^j.io- 

zoo Gms. 
Solution. 

NaCl 

Solution. 

NaCl. 

Naj^O^.zo.^ 

zoo Gms. 
Solution. 

NaCl 

Solution. 

0 

61.42 

0 

16.42 

23.70 

39.06 

15.96 

9.76 

403 

53-86 

2.92 

14.47 

27.93 

39.73 

18.26 

9.62 

8.02 

48 

5.80 

12.87 

31.6s 

41.44 

20.06 

9.73 

12.02 

43-78 

8.61 

11.62 

35.46 

43.77 

21.75 

7.95 

16.05 

40.96 

11.31 

10.70 

37.23 

45.27* 

22.46 

10.13 

19.82 

39-46 

13.71 

10.11 






* Both salts la solid phase. 


Solubility 

OF Sodium 

Carbonate in 

Aqueous Sodium 

; Chloride at 30* 



(Cochcrct, 19x1.) 



Gms. per zoo Gms. Sat. Sol. 

Solid Phase. 

Gms. per zoo Gms. Sat. Sol. 

Solid Pha.se. 

■ Na,CO,. 

NaCl. ’ 

■ NaaCOj. 

NaCl. ’ 

27.98 

0 

Nii9C08.xoHaO 

20. 72 

11.49 

NajCOj.HjD 

27.48 

0.90 


18 

14. 12 

“ +NaCl 

27.12 

3.33 

** 

14.81 

16.26 

NaCl 

26.82 

4.IS 

" +Na 4 CO,. 7 HsO 

9.71 

18.76 


25 -59 

5.17 

Na*C0,.7H,0 

5.65 

21.94 

ii 

24. 26 

5.93 

4 < 

0 

26.47 

ii 

22.75 

10. 24 

“ +NaaC 0 ,.H ,0 






NATRIUM 

Equilibrium in the System Sodium Carbonatk, Sodium Chloride 

AND Water. 

(Fm'th, IWi,) 

Saturation was secured by meafts o! constant stirring in a tlicrmostat. 


Results at 0 *. 

Gms. par 100 gms. 
)>at. sol. 


Results at l,T‘. 

Gms. prr too gms 

aat. 


HcMiIts at 

prr twi gfiis, 
SUL «>l. 


Nag 

('.Oj. 

NaCl. 

Na.CO, 


N*c:i. 

6 

.6 

0.0 

14.1 


0.0 

4 

.3 

4.5 

9-9 


9-9 

3 

7 

8.2 

8.7 


14.7 

3 

i 

12.3 

— 


» 

2, 

9 

15 .6 

- \ 

fio.b) 


2 . 

8 

20.4 

- j 

10.2) 

■ ( 

2 , 

8 ( 3 . 16 ) 

24.2 ( 25 . 5 ) 

9 -'^ 

( 9 ‘^i) 

20,2 

O, 

o 

26.3 

3.5 

( 3 . 1 ) 

a4.o 




0.0 

36.3 


tiju'i. prr 100 graii. 
Mat. aol. 


t". 



Soim IMimr 

2 . 5 . 

.. 22.7 

0,0 

.VaaCO*. 1011,0 

2 . 5 , 

It). 6 

5,6 

ti 

2 . 5 . 

.. 1H.8 

10.8 

>» 

a 5 . 

.. Itj.o 

It .8 

*» t .NAgCOa *«jO 

25 . 

.. 1H.4 

13.0 

N«,a),m^o 

2 , 5 .. 

.. i ;.3 

i 5.5 

»» » Nat;i 

2 . 5 .. 

7*9 

21. 3 

Natl 

25 .. 

.. 0.0 

76.4 


3 o.. 

.. >8 .5 

0.0 

N«yU 0 |,tfllf,O 

3 o.. 

.. 27.0 

3.7 

>1 

3 o.. 

.. 26.9 

'i .9 

« ♦ Na,l,0,/;|f,0 

3 o.. 

26.6 

4.2 

Nai<:0| 111,0 

3 o.. 

.. 24.6 

7.2 

» 

3 o., 

.. 22.7 

9*3 

» 

3 o.. 

.. 22.. 5 

10.2 

««0,0 

3 o.. 

.. 21.9 

10.4 

Na,< Oj 0,0 

3 o.. 

.. ’^o .5 

It.I 

It 

3 o.. 

.. M i. 2 

12.9 

N«y( l>j,1tr,0 . NaU 

3 o.. 

.. 17.7 

J 5 .0 

Na, t o, 11,0 *Mi<4 

3 «.. 

.. 5,0 

22.7 

Nata 

3 o.. 

.. 0,0 

26 . 5 

n 


The following re.Hults for the invAri 
are given by Makarow, 


(;.«) 

12.9* 

12. 

(13,7) 
(■i<> 4 ) 

13.5 

I-? 

(xt. 3 ) 

6.9 

22. 

9-5 
n .5 
0.0 

in-M'onval, 1922 

20, 

18. 

26. 

t* 

tim« |i®r !0i» HU'S. 
»aL %ui. 

35 . . . 

32.9 

0.0 

35 . . . 

3 l . 5 

2.0 

35 . . . 

3 i.o 

2. 5 

35 . . . 

3 ti. 2 

2.9 

35 . . . 

25.5 

7. t 

35 . . , 

16.8 

16. t 

35 . , . 

7*1 

21.7 

35 . . . 

1.0 

2 » i.n 

40,.. 

32 ,2 

*1.0 

4 * 1 . . , 

28.2 

3.. 9 

. . 

24.4 

7.3 

4 o.,. 

211.7 

11 . t 

40.,. 

17.6 

14.6 

40... 

t 1.0 

17.4 

4 o... 

i*». 3 

2tK 2 

4 o... 

3.6 

2 4. ‘.t 

fHI, . . 

3 i .8 

0, tl 

60. . , 

24.0 

7.2 

60. . . 

20.2 

lo.t) 

fio. . , 

16.6 

14.5 

fto. . . 

13.9 

17.8 


KoUd Phai 

NaaCO,.?^^© 

»»i NnaCO 
NasCOa.njC 
n 

»>+Na 

XfiCl 


Xa,t»,JI|C 


ml *11 other i«perAiiir**s 


flte®. p®r loe fa*, mu mi, 

niSTo .- 


tec ♦ %(t» . joH 0 + t> 

i(>!lj,n » NtiCl. s-t () . ?;Sc;i 

" ^ ^ '■ 

*.‘ 4 , 0 ) , lot! 0 » “ 

* r 


K’a,a)-.ll,0 

Xa,00,, 10(1 f) 
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Equilibrium in the System Sobium Bicarbonate, Sodium Chloride 

AND Water. 

(Froeth, 1922.) 


Results at 0 “. 

Resuhs at 15 ^. 


Results at 20 ®. 

Results at 25 ?. 


r.ms. per 100 gms. 

Gms. per 100 gms. 


Gm.s. pen 00 gms. 

Gms. per 100 gms. 


sat. 

sol. 

sat. sol. 


sat. sol. 

sat. sol. 


Solid Phase 
at Each 
Temp. 

NallCOj. 

NaCl. 

NaUcfc ^ Nn Cl. 


NaHCOj. 

NaCl. 

Nall COa. 

NaCl. 

6.5 

0.0 

8.1 0.0 


8.7 

0.0 

9.3 

0.0 

Na ir CO3 

9..7 

8.8 

3.8 8.6 



8.5 

3.2 

12.7 

)) 

I. I 

19.8 

2.0 16.4 


1-7 

19.5 

1.8 

19*7 

» 

0.6 

25.9 

0.9(0.77) 26.1 

(V.6.1) 

1 1.0 

26.1 

1.2 

26.0 

))4-NaCl 

The results in 

parentheses are by Toporescu, 1922. 




Results 

at 30 °. 

Result at 85 ®. 

Result at 45 ®. 

Result at 60 ®. 



Gms. per lOO gms. 

Gms. per 100 gms. 

Gms. per 100 gms. 

Gms. per lOO gms. 



saL 1 

sol. 

sat. sol. 

sat. 

sol. 

sat. 

sol. 



?fairCO,. 

NttCl. 

NallCO,. NaCl. 

NallCO, 

NaCl. 

NallCO; 

NaCl. 

ouuu rcuLsu 

at Each Temp. 

9-9 

0.0 

10.6 0.0 

12.0 

0.0 

14.I 

0.0 

NallGOa 

4.9 

8.8 

4.7 h>-3 

5.8 

10.5 

7*4 

10.0 

)) 


1.9 

19.5 

2.I 19.6 

2.7 

19.2 

j ;*7 

19.1 

a 


1 .9 

26. r 

I. 3 26.2 

1.5 

26.2 

■>.. 2 

26.4 

))f 

NaCl 


Solubility of Sodium Bicarbonate in Aqueous Solutions of Sodium CO 

Chloride Saturated with CO2. 

(Fedoticff; see also Reich, X891.) 


t®. 

Wt. of X CC. 

Mols. per loop Gms.HaO. 

Grams per xooo Gms. H2O. 


Solutioa. 

■ NaCl. 

NaHCO,,. ‘ 

NaCl. 

NaHCOa. ‘ 

0 


0.0 

ct 

00 

0 

0.0 

69.0 

tt 

1.208 

6.0 

0.09 

350 1 

7-7 

IS 

1.056 

0.0 

1.05 

0.0 

88.0 

n 

I .063 

0.52 

0.82 

30.2 

68.6 

tl 

I 073 

1.03 

0.64 

60.1 

53-6 

a 

I .096 

2 . II 

0.41 

123.1 

34-8 

(( 

X. 127 

3.20 

0.28 

187.2 

23.0 

tl 

1.158 

4-39 

0.19 

256.9 

16. I 

tt 

1.203 

6.06 

0.12 

354-6 

10.0 

30 

r .066 

0.0 

I- 3 I 

0.0 

no*. 2 

i. 

1.079 

1.02 

0.87 

59-9 

72.8 

tf 

1.100 

2 .08 

0.56 

121.9 

47*3 

tl 

1.127 

318 

0.38 

186.3 

32.0 

tl 

1.156 

4 38 

0.27 

256.0 

22.3 

tt 

1.199 

6.12 

0.17 

358-1 

^3 9 

45 

1.077 

0.0 

1.65 

0.0 

138.6 

ti 

X .086 

1 .04 

I .12 

60.7 

94.0 

it 

1.1x5 

2.65 

0.62 

15s-2 

52*0 

tl 

1.127 

3 24 

0.52 

189.4 

43*4 

tt 


438 

0*37 

256.1 

307 

(t 

1.198 

6.18 

0.23 

361 -5 

19.5 




Na natrium 


1204 


CO 


SODIUM CARBONATE 


Equilibrium im the Sistsm Souum Carbonate, Sobiuh 
Chloribe ano Sodium SuLfATi. 

l®».) 




Results at 20 


00 pi«. H.O 
^5-—jjup 


Solid 

PBMi 


0»s. too gHii. H^O 

•Tr.'Sb^ ■—r«‘r 


. 

Results at 35® (cou*) 


miM 

PBamt 


20.1 

14.9 


C. 10 

■f 

S.IO 

20.3 

12.5 

— 

C. 10 



6.9 

15.8 

— 

S, 10 


Cl 

19.8 

25*4 

C. 10 


18.0 

— 

9.9 

C. 10 



17.4 

— 

17.2 

w 


s 

— 

13.0 

29.0 

S.to 


— 

12.5 

11.8 

S. 10 



— 

11.7 

20.4 

H 



— 

12.1 

26. 2 

M 




— II .0 


X 3 *S 

18.8 

19.7 

19*3 
21.1 
II .0 

8.3 


13*8 
n. 2 
13.8 
6.2 
xu.i 
10.5 


31.8 

28.9 

11 .5 

17.3 

7.2 

23.2 

21.4 

28.5 


S ^ Cl 
Cl 


24.2 

a.7 

23.3 

C.l 

♦ Cl ♦ 

4*6 

Results 

B .8 

At so" 

30.7 

S 4. 

Cl f B 


7.3 

33.7 

S 4. 

Cl 

20.9 

— 

37*0 

c.l 

■4 Cl 

44.4 

6.3 

— 

c.l 

4 - B 

12.6 

36.7 

— 

S a 

B 

20.2 

2.0 

26.4 

C. 1 

t Cl f 

2.9 

7.7 

33.9 

s 4. 

Cl 4 B 


Results at 


Results at 35 ® 


.8 

i.8 


9.2 


6.9 


23.9 


C. 10 4 S. loaB 

O.g 


C. 10 4. B 


35. < 

C.10 4 S.io 

16.4 


30.8 

« 4 Cl 4 B 

42.9 

^.4 

WMW 

" 4 S «♦. B 

7.9 

39.0 


Cl 4 « ♦ « 

16.6 

1*4 

30 * 3 

1*5 

6*7 

3^.2 


Rtiulis 

at 

100 ® 

S 4 Cl 


6.5 

37 * 3 

C.l 4 Cl 

15»1 

— 

31 *S 

c.l 4. B 

1.3 

6.7 

17*2 

S 4 B 

14.9 

0.9 

31.1 


s ♦ 

C.I 
Ca 
S t 
C. I 
S ♦ 


Cl 

♦ Cl 

4 - R 

R 

f n + c] 

B ♦ Cl 


8 t Cl 
Cl 4. C. I 

Cl 4 - S t B 

Cl 4. C. 1 + 


C.io = Na CD C.i = Na/:jD Ji 0 ; S. 10 = lofi/); S ™ Na, 

Cl - NaCl; B = Burkeite, Naj^CO^^aKa^Su^, 

Equilibrium in the Ststeh Sodium BiCARionAtt, Sodium 
Chloride, Sodium Sulfate and Watie at 


Otoa. par 100 «»•. H^O ioliu Qfc». D*f l» 80IIU 


5.4 

17.1 


NdlOO, ♦ 

s.» — 

13.0 

39.0 

S.IO ♦ S 


13*5 

11.8 

Sao 

a. 1 

11*3 

37.8 

M&HCIL 4 S. 

— 

11.7 

20.4 

t. 

2.0 

1 J .5 

35.8 

I* / 

*— 

12. 1 

26.2 

« 

1.7 

• 10.8 

31*4 

»♦ ♦ NaCl 


S.io = Na^SD^.ioH^D; S = Na^SO^. 



r o o NATRIUM 

Equilibrium in thb Systbm Sodium Bicarbonatb, Sodium Chloridb 

AND WATBR UNDBR 1.2 ATMOSPHBRES PrBSSURB OF CARBON DIOXIDE. 


Results at 20° 

OMs. p«r 1000 aau sol. 

fNcimann and 

Results 

Ohs. per 1000 tp^s. 

Doalce. 19S8.) 

at 30° 

sat. sol. 

Results 

(1»8. per 100 £c 

at 40° 

sac. sol. 

^ NSCl 

NsHCOj ^ 

/ NicI 

NSHCO^ ' 

j __ 

NsHCO^ ^ 

0.0 

90.8 

0.0 

104.2 

0.0 

119.6 

45.5 

61.7 

34,1 

80.0 

98.S 

56.9 

143*0 

33*3 

103.2 

47 . 3 

178.6 

35.6 

310.9 

9.92 

311.3 

12.6 

311.9 

15.6 

312.3 

0.0 

314.4 

0.0 

3?6.0 

0,0 


Solubility of Sodium Bicarbonate in Aqueous Ammonium Bicarbonate 
Solutions Saturated with CO2. 

(Fedotieff. tnoiJ 


V/t. of X cc. Mols.per xopo Gms.HaO . Grams per icyo Gms. HaQ. 



Solution. 

NH4HCO3. 

NaHCOa. 

NH4HCO3. 

NaHCO*. 

0 

I .072 

1-39 

0.58 

109.4 

48.2 

il 

. . . 

0.0 

0 .82 

0.0 

69.0 

IS 

1.056 

0.0 

I OS 

0.0 

88.0 

4 ( 

1 .o6r 

0.29 

09s 

23.0 

80.0 

il 

i .065 

0.56 

0.89 

44 0 

74.6 

it 

1-073 

i .08 

0.79 

85-7 

66.7 

il 

i .090 

2.16 

0.71 

170.6 

59-2 

30 


0.0 

1.65 

0.0 

138.6 

il 


2.91 

0.83 

230 

70.0 


Equilibrium in the System Sodium Carbonate, Sodium Hydroxide, 


Sodium Chloride 
G ms. per lOO Rms. ut. toL 

AND 

Water at Various Temperatures. (Frooth, 1022.) 

Gnu. per lOO gnu. aat. sol. 

Na,CO,. 

IfeOU. 

NaCl. 

Solid Phaae. 

Nn,CO,. 

NttOir. 

NuCl. 

Solid Phase. 



Results at 0 ®. 




Results 

at 


2 4 

8.4 

1753 

Na u 

D+NaCl 

12.8 

>.7 

16.9 

Naio+ 

Na7+NaC. 

2.4 

14.3 

12.7 

') 

» 

11.6 

9-5 

6.9 

» 

V 

2.8 

16.0 

11.2 

» 

» 4-Na7 

12.0 

3.6 

1 5 .9 

NaCI+ 

)> 

2.9 

20.5 

4,2 


4-Na7 

9.6 

8.5 

i 3.4 

» 

n 

2.9 

> 9-9 

8 .,5 

Na I 

4. S ^.NaCl 

9.6 

9-7 

12.4 

» 

» -i-Nai 

3.4 

22.1 

4.2 


x> 

10.1 

12.4 

7.5 

Nai4 

» 

2.2 

25,1 

6.9 

» 

4.NaGl 

10.6 

i 5.5 

1.9 

» 

» 

J -9 

23.0 

6.5 


» 

7.0 

12.3 

11.9 

. +NaCl 

1.2 

25.8 

5,6 


h 

1,2 

25 . I 

6.6 


» 

0.6 

29.2 

4.3 


n 

>•7 

46.7 

0,9 


n 



Remits at 

15 ". 




Results 

at 45". 


9 -^ 

1.5 

>94 

Na io-»-NaCl 

18.1 

>.7 

8.6 

Naio-»-Na 7 

8.4 

5.8 

16.2 



18.3 

6.3 

3.3 

0 

n 

8.7 

7 .U 

*4.9 


» 4 -Na 7 

15.9 

1.7 

i 5 .o 

NaCI-i- 

» 

7.9 

10.4 

10.5 

n 

-fNa 7 

14.9 

8.6 

6.4 

Nai -f 

» 

8.7 

i 5.6 

2,4 

s 


i5.2 

11 .0 

3.2 

)) + 

» 

7.5 

10.6 

12.7 

NaCl+ » 

i 3.5 

44 

14.t 

)) 

» -fNaCI 

7.2 

12.5 

II.7 


» -fNa 1 

9 - ‘ 

8.9 

i 3.5 

.. +NaCl 

8.2 

i 3.6 

9.6 

Na7 

+ Nai 

3.1 

i 8.5 

9-9 

0 


7-9 

17.7 

3.1 


n 

0.3 

41.5 

1.5 

0 


1.9 

23.1 

7.4 

NaCl4. n 

0,3 

44.0 

1.3 

» 

» 

0.2 

46.2 

0.9 

» 

» 

0,5 

45.7 

1 .1 

0 

n+NajCO; 
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'i 9-9 

1.0 

NaCUNijCOa 
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NATRIUM 

Equiubbium m the System Sodium Laubonatk, Sodium Hydroxidi 
Sodium Chi.oridk and Water at Various Temperatuheh (con,), 

(Frooth, i»aa.j 


Gms 

per 

JM gms. sal. m\. 





Giiw 

per l«» $m%. 

mi. Mil. 




NflaCOa. 

NnOU. 

KaCI. 


mu\ iniaite. 

NasC: 


NiOli. 

NaCI." 


s«iui rbtie. 




Results at 

30«^ 







Results at 

4fl<‘ 


a6. 

7 


% 

1 ,9, 

Na lo -+- 

Na 

0 

9 

'}■ 

ti 

1 

Hk 7 

Nil I 

4 NaCI 

•a 3 . 

I 

1 

5 

7.6 

Na 

1 ■+» 




9 

iH 

I 

ICI. H 

H 



•m. 

4 

5, 


*>..9 

» 


» 

Cl 

41 

4 

33, 

4 

3.8 

%% 



6 , 

0 

rA. 

4 

va/S 

n 

■V“ 

Na 

41 

3 

37 . 

•/ 

4.7 

n 


u •+. N 

0. 

34 . 

() 

3.0 



» 


0 

3 

3H 

8 

■^.4 

Nag t 

*3 t| 

-f' NaCl 

0 

•i 

4 i. 

H 


H 



4 Na,( 


'a 

40 . 

4 

7 ,1 

H 



0 


5i, 

3 

1.0 

Na^ 

COs 


N»Cl 

0 . 


^i4 

3 

1.3 

II 







Re.sulis at 








Hesuhi it 



II 

.0 

5 . 

.4 

i 5 a 3 

Nai 

1 Na< 

11 

S 

.H 

9 

.4 

S‘k8 

Na 1 

’ Na (3 

4 

A ) 

14 

•7 

11.8 



1 $ 


% 

A \ 

18 

, 1 

n .3 

»» 


» 

I 

.4 

24 

•9 

7.0 

»> 




I 

.7 

•n 

.3 

H .4 

»» 


»i 

0 

.3 

40 

i 

1.8 



M 

Na,t 

IO| 0 


33 

. A. 

4.3 



»|yj 

I 

.0 

49 

.0 

I .u 

Naj 

iXh 

■ 4 - 

NaCl 

0 

.'A 

Sa 

.6 

1.7 

Na,( 


!■ NaC 


The following temporaturi'* of thn Itxctl points wore liotorininml. 

PSIASKH IN (aONTACT WITH Soi.imtlN. 


f. 

*^1 .0 


Solid 

r. 

_ iNaio t NaCl 4 -Na 7 :Ji.o. Naio-t-Na; -f 

.... Na 7 ■+• Na Cl-4-Na i S.!..'.. N8 74-Nai 4 

19.7. Na 10 4 - NaH 4 - 1. i. 4 

Naio = Na,C 0 ,.toH, 0 ; Nar « Na.COj. 711*0 ; Na i Na,nO,.l! 
NaH = NallCO,; i .i.a -,N8j('.Oi.NaHC(>,.4H,OtAoaittm sMijui oarbi 

Equilibrium in the Sybtkm Sodium Eahronatk, Sodium Ciilorai 
AND Water at 


The solutions were itclively shuken at eonitant temperature and the atti 
of equilibrium eontrolled by sueeetiivi delerminatioiw of deriiity and by m 
The Naa CO^ was determined by titration with oj n II C\, The e Morate, b;^ 
with excess of Mohr's salt and titrating with chroma to 



Cpi. p«r inn, 

lltO. 


#/l»f 

11,0. 

litt. ft0l, 

Na,(: 0 ,. 

BiCiO,. 


•il, uni. 



i.a*a 4 

aS ,5 

0.0 

8#»,(:o».ieii,o 

1,431 

22.0 

r^i.i 

um 

26.8 

5.2 

tt 

1.4% 

22/1 

imA 

i.aSo 

25.9 

10.7 

«> 

1,441 

21 ,« 

%,3 

i.a 74 

2<.7 

16.1 


t. 4}3 

22 . 2 

6 t |4 

1.^77 

25 , t 

i 6.4 



22 . 1 

Stf.S 

i.aqS 

24.3 

20.7 

II 

1,442 

21 4 

71.0 

1.299 

24.3 

22.§ 

H 

1,441 

20,7 

71.8 

I. 38 I 

243 

45.1 

1 ) 

1.4:19 

It .7 

8 .| .0 

1.383 

2|.65 

46.2 

n ni *0 

1.431 

5.1 

§ 1.8 

1.391 

2|.8 

47.3 


1.432 

# * / 

<|t. 0 

1.386 

24.a 

47.5 

it 

i.lSi 

Pll m 

4.0 

t 34 

1.404 

23.7 

53.3 

♦» 

i. 43 i 

9I.8 

1.410 

23.8 

54*1 

II 

i.425 

2.5 

9 l -9 

- 

23,2 

58.5 

fi 

1.438 

3,9 

0.2 

I. 4 i 5 

23.9 

60.6 

II 

1.441 

5 .S 

i| 5 .ri 

1.421 

23.3 

61.6 

« 

1 . 429 

0 . 0 

tH,6 

i. 4 a 5 

23.0 

6«-9 

It 

1.462 

0 , 0 

1 tfi ,4 



m.. % 

.. 


- 


mu ri 


»-f 
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Equilibrium in the System Sodium Carbonate, Sodium 

lODATS AND WATER. 

(Poote and Vanca, 1933.) 


.0 

Qbs. per 100 


aol. Solid 


Gtaa. per 100 

«a. sac. aol. Solid 

t 

i' NalO^ 


" ^ Phaaa 

u 

^-SSlOj 

Na^CO^ 

' Phase 

0 

0.0 

6.42 

Na CO,.IoH_0 

40 

0.0 

32.83 

Na m .H 0 

» 

0.82 

6.29 

" + NaI0,:5H^0 " 

o.so 

32.68 

3 2 

11 

2*42 

0.0 

NaI0,.sH,0 

II 

1.79 

32.04 

" + NalO,. 

25 

0.0 

22.60 


II 

2.00 

29.87 NalO-.H.O 

II 

0.52 

22.44 

" 

II 

11.71 

0.0 

II 

II 

2.16 

22.22 

" + NaI0,.H,0 

SO 

0,0 

32.16 

Na m .H.O 

II 

2.54 

18.82 

NaI0,.H^6 

If 

1.30 

31.52 

,,2 3 2 

II 

8.66 

0.0 

II ^ 

II 

2.48 

31.27 

" + NaIO,.I 






3*34 

25.44 

NalO^.H^S 





II 

14 * 06 

0.0 



Solubility of Sodium Carbonate in Aqueous Solutions of Sodium Nitrate. 

(Kreziumn and Zitek, 1909.) 


Gms. per 100 Gms. HjO. 
■ NsuCO,. ‘ NaNO,. 

Solid Phase. 

t“. 

Gms. per loo Gms. H2O. 
' NaaCO,. NaNO,. ' 

Solid Phase. 

10 11.98 

0 

NajCOj.xoHjO 

24.2 

24.63 

54.43 

NasCOj.rHjO 

10 8.75 

70.48 

“ +NaNO, 

24.2 

21.8 

62.7 

“ +NaNO, 

ib 0 

80.5 

NaNO, 

24.2 

5.96 

84.4s 

NaNO, 

24.2 28.55 

24.2 26.33 

0 

4 S. 9<5 

Na»C 0 ,.ioH ,0 
“ +Na,C 0 ,. 7 H ,0 

24.2 

0 

91.3 



Solubility of Sodium Bicarbonate in Aqueous Sodium Nitrate 

Solutions. 

(Fedoticff and Koltunoff, 19x4.) 



t*. 


So. Gr. of 

Gms. per xoo Gms. HjO. 




Sat. Sol. 

NaNOa. 


NaHCOa* 


0 


i- 3 S <5 

72.74 


I .41 


IS 


1.183 

29.06 


3*40 


IS 


1.285 

S4S6 


2.16 


IS 


1-377 

83.20 


1-57 


30 


. . . 

9SI4 


1.80 



Equilibrium in the System 

Sodium 

Carbonate, SooiirM 



Hydroxide and Water at 

Temperatures above 150°. 




fSchroeder. Berk, and Oahrlal 

1936 .) 



Oas.’ per 

100 p»s, Hj ,0 


Oas. per 

100 IPS. H O 








150 


37*5 

0.0 

250 

11.5 

21.4 

II 


26.2 

7.2 

II 

10.0 

40.0 

II 


13.4 

19.5 

350 

2.0 

0.0 

250 


20.0 

0.0 

II 

4.9 

8.1 

II 


14.2 

8.1 

fi 

12.7 

20.2 


CO 



Na 


natrium 

Equilibhium in the System SooufM (,AiuiONA-n*;, htunuM Hydhoxide 

AND WaYKH, iFlwtIl, um.i 

Saturation was secured by coustimt stirrinp: in a thermoMtat. For ilia sti 
sodium hydroxide solutions silver bottles provideti with mercury-sealed rota 
stirrers were used. The composition of the soli<i phases was tletermined by 
Schreincmakers « rest method ». was ch^termined gravimt^irically by absorp 

in KOH, G 1 by the Volhard silver nitrate titrntion and sodium hydroxidi 
titration with standard sulhirie acitl solvititm. 

(Ims. per HH) gmii. 
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3 
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3 
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() 
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ti 
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0 

5 

41 
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1 

5 
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,0 
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.3 
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-9 
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0 
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.3 

» 4- NOltdlj 

"to. 
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,5 

h 
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0 

■7 

49 

.8 
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ifl, 
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I 

. ■ 1 

» t N«,CO,.' 
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0 

.0 

5i 

,2 

NaOH.IliC) 
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2 t 

' # 

4 

.0 
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0 

,0 

B 7 

.5 

NaOH.3 Vi IhO 

3o. 


.3 

> 

, *) 

” .NmCo, 

i5... 

0 

.0 

41 

.5 

u 
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M 

dl 

" 

•!* 
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i 8 

.0 

0 

,0 
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3o, 

*9 

. 0 

9 

.H 

Na.COj.UjO 
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•9 

() 

.3 

w 
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) 1 
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t 1 

.8 
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11 

. 1 ) 

12 

•7 

w 
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0 

'9 

3i 
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»i 
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.1 

a 

.4 
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,2 
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79 

.r 
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solution wnt not do»r. 
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pt’r o'Wpfi* »ai 


t". 

NflgCila. 


um rtiii«c 

t'. 


Mtm 

»«lld Pill 

35... 

37.9 

0.0 

Na,(: 03 . 7 H ,0 

45.- 

II.5 

37.H 

Ni,i:0;i. 

35... 

Sl.O 

o.G 


45., 

0, 5 

38.3 

»> 

35... 

7.5,3 

4‘9 

N8,CO,.H,(t 

45 .. 

0. 5 

4;.** 

Ni,c( 

35... 

i5.7 
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*t 
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1 
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» 
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» 
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44 .s 

t 

fHI,. 
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n 

35... 
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» 

ho. , 

0.8 
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1) 
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Equilibrium in thi Systbm Sodium Carbonate, Sodium 
Sulfate and Water at 25° • 

(MaK»row and JaAlBow, 1933.) 


NATRIUM Na 


Qaa. per 100 giaa. aat. sol 




Phaao 


22.94 

0.0 

Na^C 0 ,.ioH 0 

2 3 2 

18.61 

21.77 

3.76 


18.28 

21.05 

6.01 

II 

15.14 

,19-60 

10.03 

•1 

9.11 

18.87 

12.75 

II 

3.54 

0.0 


JC!; 


aat. aol. 

"il 




Solid 

Phaae 


14-59 
16.38 
16.64 
18.12 
20.20 
21.97 


Na_CO,.ioH 0 
" t Na^SO\ioH^O 
NaSO^.toH^O 


Equilibrium in the System Sodium Bicarbonate, Sodium 
Sulfate and Water at 25°. 

(Makarow, and Jaklaow. 1933,) 


Qna. per 100 pia. aat. aol. 


Ofca. par lOO aat. aol. 


Solid 




Phono 


MoHQOjj 


Phono 

9.39 

5-75 

0.0 

9 - 87 * 

NallCO, 

M ' 


4.16 

3.77 

20.68 

20.80 

Na^SO^.ioHyO 

6.03 

4.14 

11. 14 
20.58 

tl 

'■ + Naj,S0^. 

joH|,0 

0.0 

21.00 



Equilibrium in the System Sodium Carbonate, Sodium Sulfate and Water 
AT 19^.1 AND 50 ®. ( DawkillH, 1922 .) 

The mixtures were constautly stirred in a tliermostat. lioth the saturated 
solutions and the undissolved residues were analyzed. The solid phase was mixed 
crystals in all cases. 



At 

Gms. pot' 100 giui. 

190.1, 

Gma. por too gtna. 

At B 0 “. 

p«r 100 rmi. tim., por 100 gins. 

d of 
sat. sol. 

aal. aol. 

(indlaaolvod roHidue. 

Mat. aol. 

imdlsaolvtMl 

roKlduo. 

Na,C 0 a. 

Nu,SO,. 

Na,t:o.v 

.Nn,SO,] 

No.CO,. 

Na,S 0 t. 



1.19 

15.97 

4 - 97 

28.29 

2.34 


5.35 

()6.20 

3.35 

I . 22 

14.931 

9.05 

30.B2 

3.19 

' 48 . 5 i>. 

5.87 

52.91 

n.77 

1.23 

14.82 

9 . 

26.88 

4.80 

M.yi 

7.52 

26.87 

36.86 

I .29 

14.53 

10.47 

10.69 

19. 3 i 

16.88 

19.37 

12.92 

22. 10 

45.36 

1.28 

13.84 

6.84 

29.42 

I A..IS 

20 .35 

16.69 

47.06 

I .26 

12 . 13 

11. oO 

6 . 37 

28.04 

10.52 

22.47 

11.53 

63.05 

I .21 

9.22 

11.89 

4.54 

29.30 

10,21 

23,10 

6.53 

61.86 

I . i 5 

4.85 

i 3 .17 

2. 3 o 

31.87 

5.06 

27. 3 1 

1.56 

80.58 


Results at several temperatures. 

(Nbhixawa, 1920.) 


Besuhs at 35 ®. 

(FodotoiH! and KolosoOT, 1923.) 



Gra. molK. por lOOO 
gm. niola. 11,0. 


d of 

Gma. per 100 gma. 
11,0. 


t*. 

NhIICO,. 

Xn,SO^. 

Solid Phaao. 

aat. sol. 

NallCOo. 

Na.SO^. 

Solid PhoHo. 

15 .0.. 

. 18.53 

0.0 

Na HCO3 

(.o 5 .. 

n.66 

0.0 

NaHCOa 

i 5 .o.. 

. 12.75 

14.18 

» l-Na,.SO».l0H,O 

I. i 3 .. 

8.81 

7.10 

V) 

3 o.0.. 

. 23 .61 

0.0 

NaHCOu 

1.22... 

5 .67 

17.38 

» 

3o.o.. 

. 8.55 

48.84 

«+Nn,SOt.lon ,0 

1, 3 i.. 

4.69 

36.05 

» 

4o.o.. 
4o.0.. 

. 26.92 

(j.i) 

0.0 

57.14 

NaHCOg 

» so,. 1011,0 

i. 4 x... 

. 3.65 

46.31 

0 4 -NajS 04 


CO 


Equilibrium in the System Sodium Bicarbonate, Sodium Sulfate and Water. 


The following results are also given by Nishizawa, 1920, for solutions simultaneous¬ 
ly saturated with sodium bicarbonate, sodium sulfate and the double salt, 
1.1.4 = Nag S04.(NHJgS04,4 Hg 0. 

C nm. niolit. por 1000 fm». moln. 11,0. 


Nft HCO3. 




(NH 4 ),S 04 . 


Solid IHiaiO. 




Na 


CO 


NATRIUM 1210 

Equiubeium in the System Sodium C'aeiionate, Sodium Sulfate and Wi 
AT Vaeious Tempeeatuees. iCmimri, irii.f 

The mixtures were constantly rotated in a tluuTiioslat. Since the branch^ 
the isotherms were nearly straight lines data arc given only for the end pc 


corresponding to the intersections. 

S 10 = Na,S(\.iol!|0 ; ; ily = NatC0|,7HaC 


Cl = Na2C0a.H,0; 

Gmj^p^r 100 gmt. 
unt. sol. 


i.t^=s NitCOa.aNat^^Oi. 


C»». imr tOOfimii. 
Ml, »ol. 




"n«*W) 4. 


no^ 


holUl 

r- 



• Holla Phtts 

- 3 

. 45 . 

5.71 

'K 

.ot> 

il 10 

S 10 Ice 'io.o... 

10.7 

75 

. 1 

S lo-f- Naj 

'■ *3 

1 ... 

5. 75 

0 

.0 

C 10 

i ice 


0.0 

79 

.3 

)) 

i5 

. 0 ... 

i4< J 

0 

.0 

C lo 


3 i. 0 .,. 

33.0 

0 

0 

C 7 

i5 

. 0 ,., 

1 7 . ,1 

8 

.0 

» ♦ 

S 10 

35.0... 

3o.o 

5 


♦1 1 t 0 

16 

. 0 ... 

0 0 

11 

.8 

S 10 


35.0... 

14.3 

70 

6 

i.a NasS 

7.0 

0 ... 

17.75 

0 

.0 

C 10 


35.0... 

0.0 

33 

15 

Ni^SO^ ■ 

30 

0 ... 

14 . 9 ^ 

11 

7 

« f 

S 10 

5o.o... 

3*1.7 

0 

0 

Cl 

7.0. 

, 0 ... 

0.0 

1(5. 

,75 

S 10 


5o.o,.. 

79.7 

S. 

5 

*» * 1.7 

7.5. 

, 0 ... 

77 .. q 

0 . 

,0 

C 10 


So. 0 ... 

n.J 

77 . 

7 , 

* .2 I- NatS 

75. 

. 0 ... 

^7-9 

16 . 

, 7 

>» i 

S 10 

So.o... 

t».o 

3r. 

f? 

NaiSO^ 

25. 

, 0 .,. 

0.0 

7 1, 

9 

S 10 


75 . 0 ... 

31.45 

0 . 

0 

Cl 

lo. 

0 .. 

77 . 1 5 

0 , 

0 

Cio 


75 . 0 ... 

711,0 

4 . 

H 

>» 1 1.7 

3o. 

0 ... 

7.5.8 

8. 

6 

>» i 

I .7 

75 , 0 ... 

7.6 

74 . 

7 . 

1.9 ■' NaiS 

3fi. 

0 .,. 

i5,5 

_ - 

* 9 . 

5 

1 . 7 . * 

NaaSOi 

75 , o„. 

0,0 

3o. 

4 

Na,S04 


AKO WaTIR at TRKP» 8 ATU«Si tip TO | 5 q®, 

(Sohrotetr. »#m wia o#iiiri*l. lew.) 

These experiments were made in connection with studies «|mn boiler- 
feed water. 


Qw«. ptr too 

m- 

rn^ea^ —^ 

Results 

at ISO® 

1.5 

91*3 

3.8 

90.6 

3.1 

90.0 

4.3 

15.0 

8-3 

26.6 

12-9 

20.1 

17.8 

15.6 

22.2 

12.3 

32.3 

7.2 

19*7 

6 . 2 

36*2 

9*7 

37-0 

1-0 

Results 

At 200® 

1*5 

43*9 

1.9 

91-4 

2.9 

38.1 

3-7 

33*1 

5*1 

27.9 

7.1 

23.9 

9*3 

20 . S 

12.0 

18*0 

16.9 

13.9 

21.7 

11«9 

28.7 

7.5 

These results when 1 


te*. p«r IC^ 
Airi^iSR^^ A- 


pl». 

W 4 


Results ai 2$o® 


0.5 

0.9 

1.5 
1*9 
2.1 
a.6 
1.1 
1.7 
9.9 

6.5 
9.1 

U.7 

19.0 

19*6 

ai.i 

21.8 

23.7 

31.1 

30.0 

30.9 


91*9 

91«9 

|8.S 

17.9 

17.9 

15-3 

39.8 
37.6 
3:|.9 
18.5 
15.1 

11.3 

11.9 
10.8 
10.0 

8.3 

7.9 
7.6 
1.0 

1.0 


Resit 113 at 100 ® 
o.S 31.6 

1.2 31.1 

1.9 30.6 


to dilutions In contact with Ma m 




p«f 100 iKi. H^o 

Results at 100^(con 


1.7 

19.1 

3.6 

19.3 

3.6 

16.1 

3.6 

17.3 

Jt7 

16.5 

1*0 

17.6 

1 * 0 

* 6.1 

1.0 

15.1 

1.6 

13,7 

S.a 

9*0 

10.7 

6.7 

10.9 

6.9 

10.7 

9*0 

10.9 

6.9 

10.7 

9.0 

II.0 

1-9 

9-9 

U7 

ReMli‘i 

At 350® 

0.3 

3-1 

0.9 

1.6 

0.8 

1.9 

3. 1 

1*2 

3.0 

0.9 


briwchei corresponding 
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Solubility of Sodium Carbonate in Aqueous Solutions of Ethyl Alcohol. 

(Kctner, 1901-02.) 

Note. — The mixtures were so made that alcoholic and aqueous layers were 
formed, and these were brought into equilibrium with the solid phase. 

Gms. per loo Gma. Alcoholic Layer. Gms. per 100 Gms. Aq. Layer. 


t". 

r- 

-- 

-—— 


_-A-.... 


Solid Phase. 


CsHftOH. 

NajCOs. 

ILO. 

CjHjOH. 

NajCOa. 

H., 0 . 


35 

62.9 

0.3 

36.8 

1 

32.4 

66.6 

NaaCOa-HaO 

40 

61 

0.4 

38.6 

1.2 

31-9 

66.9 


49 

61 

0.4 

38.6 

1.2 

3 I-S 

673 

ii 

68 

55.8 

0-9 

43-3 

2.3 

28.8 

68.9 

ti 

31.2 

52.4 

0.8 

46.8 


293 


NaaCO 3 . 7 H 2 O 03 ) 

31-9 

54-8 

0.7 

44-5 

1-7 

29.8 

68^5 

ti 

32.3 

56.1 

0.6 

43-3 

1-5 

30.2 

68.3 

tt 

33-2 

58.1 

0.5 

42.4 

1.4 

31 

67.6 

ti 

27.7 

Crit. sol. rfc 14% C2H2OH d= 13 

% Na.,CO, ± 73% IIjO 


28.2 

23*5 

7.3 

69. 2 

7-9 

18.6 

735 

NaaCOa.xoHaO 

29 

32.7 

3.8 

63-5 

4.3 

22.7 

73*0 


29.7 

40 

2.1 

57.9 

2.9 

25-5 

71.6 

u 

30.6 

00 

1.2 

51 

2.3 

27.8 

69.9 

tt 


Solubility of NajCOj.ioHaO in Dilute Alcohol at 21®. 

(Kctncr.) 

Gm.s. per 100 Gms. Solution. 


NaaCOj. 

CjHjOIL 

" iiT^ 

KaaCOa. 

C2H5OII. 

HaO.' 

18.5 

0 

81.5 

1.2 

39.2 

50-6 

12,7 

6.2 

81.1 

0. 2 

58.2 

41.6 

6.9 


77.8 

0 . I 

67. I 

32.8 

32 

26.1 

70.7 

0.06 

73-3 

26.64 


Isotherms showing the com|>ositions of the conjugated liciuids at: 28.2®, 29.7® 
and 40° are also given. 


Solubility of Sodium Carbonate in Aqueous Ethyl Alcohol at 30®. 

(Cocheret, njn.) 


Gms. per loo Gms. Sat, Sol. 

' NaaCOa. CaH»OH. * 

Solid Phase. 

Gms. per loo 0 ms. Sat. Sol. . , 

‘■-r.- 7.7; - —> Solid Phase. 

NajtOa. CalLOIL 

26.61 

2.64 

NaaCOa.ioHsO 

0.40 

63.20 

NaaCOa.rHaO 

26.14 

3.41* 


0.11 

73.06 

“ +NasC 03 .Ha( 

1.38 

44.81* 

U 

0.07 

78.19 

NaaCOa.IIaO 

0.62 

S 2-99 

4 i 

0.06 

90-95 

“ 

0-53 

55-70 

“ +NmCOa. 7 HaO 

0.03 

95 06 

“ +NasC08 

0.51 

56.56 

NaaC03.7Ha0 


98.46 

NaaCOa 

* Between these two concentrations, the mixtures separate into 

two liiluid layers. 


Results are also given for the solubility of NasCOs d- NaBr and of Na^COa 
+ NaCl in Aq. C2IWII at 30®. 


Solubility of Sodium Carbonate in Aqueous Solutions of Ethyl and of 
Propyl Alcohol at 20®. 

(Linebarger, 189 a.) 


Wt. Per cent Gms. Na*COa per too Gms. Sol. 


Alcohol. In Ethyl. In Propyl. 

28 .. 4-4 

38 ... 2.7 

44 1.7 1-7 

46 1.13 I.S 


Wt. Per cent Gms. Na'^COa per loo Gma. Sol. 


Alcohol. ' In Ethyl. ^ In Propyl' 
48 O. () 1.3 

50 0.84 1.2 

54 0.80 0.9 

62 0.4 
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Equiubruim in 


lai 


i- * *» 

THE System S<>i»irM C'aiiwwath, Niwmal Propyl AlcoiI 
Asu Water at io'\ 

(T‘ra,nkL»rtfr an»l IVtnplr, iiit% ) 


(Note. In this pajK^r the results for the Innml.i! rtirve .ire re|M»rte<f in terms 

t ins, per lOO gms. solvent (water \ aleolu»lK inste.nl (»f huis. prr urn gms. of t 
omogcneousliquui (stHhum Ciirhonate f water f aktiliol.j 


CO 


(ims. i^r loo Gms. Akohel + Water 


<;«»•. |‘**f 151.1 (;«»■. Ak»tli«l l-‘\\aifr. 


Na 

('0„ 

Alcohoh 

Wairr 

Na 

4 11,, 

Ak- 

4 i»|. 

IValer. 

i6 

568 

3 . 40 () 

<)6 

SOS 

I 

CKlO 

3 *. 

537 

6H.463 



4.472 

OS 


t 

33H 

40 

71)6 

so.204 

ii 

6g6 


03 

40s 

0 

030 

46 

03; 

S.i. 067 

8 

415 

0.176 

c )0 

824 

0 

507 

SP 

873 

46.125 

6 

,660 

It.2it 

88 

7?0 

0 


SO 

, f ,07 

40.40.5 

4 



84 

it s 

0 

ifio 

03 

56H 

.56.4.5 a 

2 

.878 

21.000 


,<jOt 

0. 

too 

75 

' PSO 

24.K4: 


BatllLIBRIlfM IK THK SY^TItN SoptUM tlARHOKAti, lit* I^OPfL ALCOHOL 

AHR Water at 

(Otcminipi ana ntau, 


The results which were deiermuie«t Ly thi* titration methoii locate 
binodal curve, a lie line, *, and the plan iHunt, 


0»«. i,*#r lei's 


Hi,CO, 

Ua reapyl AUunul 


l’«w Jeuyyl'l! 

0. 10 

6t.S • 

\ 1 • lit 

B.96 

0,01 


iU.su 


a. 34 


17 . H 

:t.iu 

<S .^4 

19 * U 

19 . 18 

i.in 

6.3 

S 9.0 PP 

19* bo 

1.60 

9 . 3 S 

IJ.H 




IK T»R StSTEH 

ilAiiOKATE, 

TiiflAtT Biittl 


AlCOKOL AK 0 WaTEE Af • 
faiwin^a ana %WA 


The points on the binodal curve of ilus sysiew werr fteiermined by 
observing the ^tfipearance or «1i?i«i|tpear.iiit',e of cloutllfig i« a «iiture c 
weighed amounts of .md one of the It |uid ,:4 upon Alditioii of a 

weighed iimoual of the other. Tie lines, *, were located by ileiermi- 
naiioft of in two liquid phases in muimA wiih each oilier, m 

fnwi these the plait point, I'T, wa-i found t»y plodUfig. 


Oku, g«r 100 gHi. &( 


tea. tff 100 ip», ut 


mr ttie 


§r 


ih« 'I 

con«^ltu#nti 

tnt ^ 

»#t^ Until ii 

« 4 « 









97.0 * 

1.1 

aa.ii 

9.7 


— 

70.0 

u.o 

so.? 

10 .U 

6 . 1 

— 

• 

u.e 


1 U 2 

1.3 

0.7 


a.6 

SB.I 

i J.*l 

tl.fi 

t.o 

10.0 

S.u 


tfi. 1 

1 . 1 

1*1 

nut 

l.ii 

11 . t 

1 1. 1 

I.S 

u8 

15 -ii ^ 

6«o 

1 1.0 

16. 0 

3.1 

3.0 

11.0 PP. 

7*3 

9.9 

IH .9 

1.5 

3 * 1 

10.8 

7.1 

rmm * 

J1.2 

oJ» 

a.B 

36. a 

8.0 
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The plait point, PP, of the above system at 25® was found by 
Ginnings, Herring and Webb, IQ33, to have the composition 
2.1 gms. Na CO3 32,2 gms. (CH^j^gOOII 35-7 gms. H^O. 

These authors also give the following composition of the plait point 
of the system^ sodium potassium carbonate tertiary butyl alcohol + 
water at 25°. 

2,6 gms. NaKCOj •♦■31.6 gms. (CH^)jjCX)H 4* 35.3 gms. H^O. 

The remaining points on the binod^ curves for these systems are 
not given but only the values of a series of arbitrary constants 
calculated from them by means of empiricail egiuations. 

For results on the system sodium carbonate, allyl alcohol, water at 20® see 
last table, p ^ 

100 gms. glycerol (du = 1-256) dissolve 98.3 gms. Na2C03 at 15®-!6®. 

(Ossendowski, 1907.) 

100 gms. silturated solution in glycol contain 3.28-"3.4 gms. sodium carbonate. 

(de Coninck, 1905.) 

100 gms. H2O dissolve 229.2 gms. sugar -f- 24.4 gms. Na2C03, or 100 gms. sat. 
aq. solution contain 64.73 gms. sugar -f 6.89 gms. Na2C03 at 31.25®. (Kshler, 1897.) 
Solubility of Sodium Carbonate and op Sodium Bicarbonate 
(Each Separately) in Glycerol at 20 ^. (Holm, i» 2 i, 1922.) 

Na^COa lM‘r Gms. Nii HOOapor 

Solvent. 100 guns, solvent. 100 ;;n»s. solvonl. 

86.5 o/o - 1.2826. 108 r>.8 4.()5 

98.5 1.264) . 78-102 7.86 

Equilibrutm in the Sy.sxem Sodium Carbonate, 1'yridine, Water. 

(UmlH>sch. iyo<).) 

Very pure matcriais were used. The boiling-point (cor.) of the pyridine was 
Ii5®~i 15.07®. Increasing amounts of this pyridine were added to aqueous 
solution.s of sodium carbonate contained in glass tubes. After the tubes were 
sealed they were placed in a bath and the tcnqxirature noted at which the liquid 
mixture q)assed from a homogeneous to an opalescent condition. During the 
observation, the contents of the tubes were stirred by means of pieces of iron, 
moved with the aid of a magnet on the outside of the tube. 


Per cent 

Per cent 


Per cent Per cent 


Per cent 

Per cent 


of 

of 

t*' of Sat. of 

of 

t- of .Sat. 

of 

of 

t" ot hat. 

NagCOa. Pyridine. 


NaaCOs. 

Pyridine. 


NaaCOa. Pyridine. 


0.129 

66.2 

12 

2.50 

50 

1 99 

6.12 

23-.5 

120 

0. 129 

66.4 

25 

2.50 

53-3 

197 

6.12 

25-5 

132 

0.129 

67.7 

36 

2-50 

59-4 

173 

6. 12 

28.4 

152 

0.129 

69. 2 

^•4 

2.50 

69.2 

123 

6.99 

C 3 -B 

54.2(40.5) 

0. 129 

73-5 

S 3 

2.50 

73 -B 

no 

6.99 

iS -4 

81 \ l ^) 

0. 129 

74.8 

St-S^ 

2.50 

74.B 

* 

6.99 

19-5 

H 7 

0. 129 

76.1 

25 -S(~ 

<^4) 3-49 

30.3 

- 0.5 

6.99 

22.7 

142 

0.129 

77.8 

II (~ 

59) 3-49 

32.6 

39 

6.99 

251 

IS8 

1.01 

47.6 

17 

3-49 

34-3 

36.5 

6.99 

27.6 

169 

1.01 

49-9 

36 

3-491 

36.7 

107 

6.99 

32.6 

180+ 

I. 01 

SI.2 

55 

3.49 

37-4 

123 

936 

8.50 

64 (26) 

1.01 

52.2 

72 

3-49 

42.5 

194 

9-36 

9 

7B (18) 

1.01 

56.1 

107 

3-49 

69.6 

t 57 

9 -36 

n .4 

106.5 

1.01 

60.6 

III 

3.49 

71.2 

♦ 

9.36 

13.8 

127 

1.01 

66.8 

no 

5.23 

23-3 

63(27-5! 

)' 9-36 

16.3 

148 

1.01 

75-1 

86.5 

5 -23 

23-7 

70(20.5] 

) 9 36 

20.1 

169 

1.01 

76.9 

71 

5.23 

24.6 

79 

9 - 3<5 

25 

180+ 

1.01 

78.1 

41 

5-23 

26. 2 

96 

936 

SO 

180+ 

2.50 

36.3 

22 

• 5-23 

28. 7 

ni 

18.1 

2.12 

48 (18) 

2.50 

37.9 

53 - 2 $ 

5.23 

32-5 

15s 

18.1 

2.25 

66 

2.50 

39-2 

74-5 

.5-23 

36.6 

196 

18. I 

2.70 

79 

2.50 

40 

94 

5*23 

37-2 

200+ 

18. I 

4. 20 

108 

2.50 

43 *^ 

147 

5-23 

55-4 

* 

18. I 

5-40 

126 

2.50 

47.6 

IBs 




18. I 

6,80 

IS 5 


* Precipitate of Na^CO^. Results in parentheses show lower temperatures of saturation. 
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The binodal curve and plait point of the synian Carbonate 4- 

Pyridine 4 - Water at has been deierminecl by conningH, Webb and 
Hiaohara, 19 "%^, but the authors do not give their experimental resul 
but only the" values of a series of arbitrary constants ejaculated fr 
them by means of empirical e^iuations. 


Inision-point data Cor NaiC’Oj 4 * Na(‘l are given l»y Le iliateltet(jgt)4) ai 
Saekur (1911-0). Results for NasCX)|-f NasSOt are given hy Le ('hatdi 
(189a), Siiekur (ign-is) and hy Amadori (190). Results for HaiCOi + K( 
are given by Stickur (1911 12). 


SODIUM Cwipho C ARSONATB ^^O.aiONa. 

SoLiTBriiTY np Sodium CAHy«ii CUniOMATS IM Siv«»At. SoLfiUTS at 7®. 


JJOlVtftt 


iiwi, 

D#f uc«r mu MlttEUm 

Water 


tai. J 

Methyl Alcohol 

ciroii 

a8u.? 

Rihyl Alcohol 

C.H.tlH 

hh^ 

15.16 

Chloroform 

17 . iS 

SODIUM Thio CARSONATE 




100 «m:». Kthyl Alcohol of 4 " dismtlve gms. CS at 

a 'Fa 

IS. 5 ^ 


SODIUM OXALATE 


COO SoufsibtTY or i^nnm i)iAi»Afi tn Wath. 

The results of Fldttmana, 19^8; Fmit# .md V*«tce, igiital; fkiulMgc 
1936; and of Britton and Jarret» igibtal, ’^ert m«I the folio 

values taken from the average curve. 




F F ♦ 

too #ii. »«t. min 


r r 

tt0.f too #ii< ml 

0 


3.62 

40 

4 .CSI 

10 


3.96 

50 

4.17 

H id = 

t.035’0 

l-t t 

fill 

4.70 

ao id - 

I*0255^ 

t. to 

?« 

%»m 

2 % id - 

1*0254* 

1.4« 

Bo 


10 


Unfit 

too 

fi. to 
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S0LUB11.1TY OF Mixtures of Sodium Oxalate and Oxalic Acid in 
Water at 25°. (Foote and Andrew, 1905.) 


Gms. per loo Gms. 
Solution. 

Mols. per xoo Mols. 
HaO. 

Solid 

Phase. 

H2C3O4. 

Na,Cj 04 . 

naC 304 . 

NaaCaQi. 

M 

0 

0 

0.83 

0.71 

0.86 

2.274 


H,Cs04.2HsO 

10.50 

915 

6.88 

2.370 

2.032 

1-493 

0.130 

0 . 106 ' 
0.125 

H,Cj04.aHjO +HNaC204JH,0 

1.14 
0.47 

1.25 

3-20 

0.234 

0.098 

0.172 
0.446 _ 

r Double Salt, HNaCa04.H20 

0.43 

3-85 

0.090 

0.541 

HNaC 204 .H 20 + Na2C,0<^ 


3.60 


0.502 

Na 2 C 204 


Solubility of Mixtures of Sodium Oxalate and Other Sodium Salts 
IN Water at 15® and at 50^ (Coiani, 1916.) 



Gms. per loo Gms. Sat, Solution. 

Solid Phase. 

IS 

0.027 Na2C204 + 26.28 NaCl 

NajCA+NaCl 

50 

0.063 

+ 26.64 “ 

“ + “ 

15 

0.86 

+ 10.26 Na,S04 

Na2Cs04+Na4S04.ioHa0 

50 

0.22 

+ 31.95 “ 

“ +NaoS04 

15 

0.051 

+ 45.86NaNO, 

NaaCa04+NaN0, 

50 

0.047 '' 

+ 53.06 “ 

“ + “ 


Data for eciuilibrium in the Q.uarternary system 

24-71° AFC given 

by Elbd and Acker, 1938. The available results for the ternary systems 
were used ^d especial attention given to the determination of the mono 
variant points of the giuarternary system. The results are expressed 
according to the Janecke method in terms of gram molecules of H 0 to 
dissolve one gm. mol. of salt mixture of determined composition? 


Equilibrium in the System Sodium Oxalate, Uranyl Oxalate and 
Water at 15® and 50°. (Coiani, x9r7.) 

Results at 15°. 


Gms. per n 
Sat. 5 

309 

4.93 

1.80 
0.80 

O 


100 Gmi. 
Sol. 


UOgCaO^. 

O 

3-14 
5.01 
2.65 
0.47 


Solid Phase. 

NajC^Oi 
“ +2.1.2.S 
3.1.2.S+2.4.S.1X 
2.4.S.xx+U0aC,04.3Hj0 
U 03 C:, 04 . 3 Ha 0 


(C.04),.5Ha0, a.2.3.5 

Na,(UOj)4. (CiOj),. 11 H,0. 


Results at 50°. 

Gms. per 100 Gms. 

Solid Phase. 

Na 9 Q 04 . 

4. 28 

uOjCjd.. 

0 

N%Gs04 

9-03 

13.69 

“ +2.I.2.S 

4.62 

12-33 

2.x.2.s4-a.2.3.S , 

3.60 

9.84 

2.2.3.5+2.4.5.11 

I.QI 

3.58 

2 . 4 .S.ii+UG 2 CA. 3 HaO 

0 

I 

U 0 ,.CA. 3 H *0 

- Na,(U0,),(C,04),.5H,0, 2.4.5.H - 


COO 
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COO 


LQIUMBRItm IK THI S*ST*K SODIUM f)XAl,ATE, SODIWM 
looATs AND Water. 

ajul VMKt* I 




ffeiS, PW W 




wl. 


Kesuli?! 

at 0*^ 


Hlio^ ' 

Resy1 iH 

Hi/^r 

at 

“ PI, 

0.0 

2.6a 

” + Naio 5 H ^0 

0.0 


Na.C.O, 

ui 6 

2*46 

4 . jB 

1.01 

? 4 

2.43 

0.0 

NalOj^.Sl^O 

6,43 

a.41 

" *■ N’.iIO,. 

Results at 

a .66 

Resul IS 

0.0 

at 


0.0 

4.00 

|t .^4 

iUn 

4. \*i 


5.63 

2.08 


0 . j 6 

a, 70 



a. 18 

« ^ Nalfr.ll.a 

u .67 

a. 11 

" f NaIO,. 

10.26 

1.35 

NalO^.H^O' 

13 ,60 

1. n 

NaKL. 511,5 

11.71 

0.0 

M 

14,06 

0.0 



Solid 


iiQtiuiftfUim IN THI StatiN Oxalate, TnmtMn 

Oxalate ahp S^fATti at 

ftiia Jftrrati., ^ 


1 . Hol«. p«r 

Uur AAb. aol. 

^U 4 

( U , mi ». p«r 

iimr s»t, ml 

Na.^^O^ 
f t A 





0.3670 

0.0 

Na^C^O, 

r <» 

0,1945 

0,0414 10 

0,3673 

0.00361 


0.1679 

0.051 aH 

0. 2793 

0.01166 

,1 

0.140a 

0,046 14 

0.3032 

0,03036 

H 

0.09158 

0,0 1051 

0,3110 

0.03490 

» 

0,07554 

0.02998 

O.31B4 

0.03900 


1 . 6 o, 055 » 

0,01550 

0.3357 

0.04543 

3,1.6 

0,04819 

0.01 \ iH 

0.3879 

0-03B53 

rt 

0.03844 

0.000055 

0.3381 

0.03930 

'* 

fl. 03401 « 

0,00 376 a 




O.CHOOJ 

0,110090 1 


;j0Ua 


■j. i.ft 


Th(C 


* rh(C, 0 . 


a.1.6 = 2NA,C/)^.T)ttCy),)y.f.M,i). 


RQan.I»«I«H IN THI SVuTIN KopIW OlALATI, ’^INC fIXAlAfI 
ANO WATIi AT !»*, 

(Erii.i«A ii«»j jirriti. %mA 


Holi. p#r lUtr ilfti. 

ml . s»ua 

Htilii. ii»r 

iU«f «i 4 t. 

Pi 

i« 4 . iMiua 

'"»i;T;o 7 


’ '"I pnmti 

' w. 

PtliHf 

0 .240 

0.000 


0. toi» 

Cl. CIO 


0.254 

0.0133 


0. oKo 

ft * 110 1 jfi 

H 

0.262 

0.0350 


0, 060 

«i,«tJI9l 

I* 

0.273 

0.0337 

« 

O.OfIti 

o.tiiil to 

♦» 

0.345 

0.033$ 

4 * ' 

o.iiao 

0,00055 

H 

0 . 334 

0.0375 

o.tno 

tn 000 all 

n 

0 . »Q 

0.0317 

,1 

0 >. CM'MI 


H 

0.150 

0 . 0 l» 

n 
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Equilibrium in the System Sodium Oxalate, Zirconium 


Results At 39° 

Ons. per 1 CX 3 t^s. sat. aoX. 

Oxalate and Water. 

fBoulaukier, lose.) 

Results at 52® 

One. per 100 ^a. sat. sol. 

Solid Phase 

9 ? \ 

ZrOCgO^ ^ 


at each Temp. 

4.0 

0.0 

4.40 0.0 


4.20 

0.07 

^.59 0.20 


4*22 

0.20 

$.13 0.29 

'• 

4.23 

0.41 

4.98 0.$4 


4.62 

0.66 

S.oo 0.90 NagCj,0^ 

.ZrOC,O^.H,,Cg0^.2HgO(?) 

4.80 

0.66 

5.14 0.99 

4 . 50 

0.64 

5.19 1.12 

II 

4.41 

0.63 

5.20 1,14 

" 

4.31 

0.77 

5 .34 1.36 

II 

4.21 

0.82 

S.29 1.40 

II 

3.0s 

0.09 

5.00 1.30 

Unfilterable gel 

3.67 

1.31 

4.95 1.72 

II 

3.30 

1.^5 

3.86 1,50 

•1 

100 gms. 95% formic 

acid dissolves 8.8 gms. at 19.3°. 

(Aschan, 1913.) 

SODIUM 

Bi OXALATE 




Solubility of 

Sodium Rioxalatk in Aqueous Solutions of 
Hydrochloric Acid at 20°. 

(Trapp, loss.) 


Qms. per 100 

sac. soluiion 

Solid 


HCl Na 


Phaae 


0.0 

1.86 



2.90 

4.32 

II 


6.47 

5.80 

II 


9 .S 6 

5.97 

II 


SODIUM CHLOEIDE NaCl. 

Solubility in Water. 

(Mulder; de Coppet, 1883,1 Andrae, 1884; I^aupenstrauch, 1885; above 100", Tilden and Shenstonc, 
1884; Berkeley, 1904; Etard, 1894, gives irregular results.) 


t 

Gms. NaCl per 

Gms. NaC^ 

t ^ 

Gms. NaCI per 

Gms. NaCl 


100 Gms. HjtO. 

per 

xoo g. Sol. 

V • 

TOO Gms. H2O. 

per 

100 g. Sol. 

0 


3 S 03 t 

26.28f 

70 

37.8* 

37 -SU 

27.274- 

10 

35-8 

35-69 

26.29 

80 

38 -4 

38.00 

27-54 

20 

36.0 

35-82 

26.37 

90 

39-0 

38-52! 

27.80 

25 

36.12 

35-92 

26.43 

100 

39-8 

39 -i 2 t 

28.12 

30 

36 -3 

36-03 

26.49 

II8 


39-8 

28.46 

40 

36.6 

36-32 

26.65 

140 


42.1 

29.63 

50 

37-0 

36.67 

26.83 

160 


43 <5 

30-37 

60 

37-3 

37-06 

27.04 

180 


44.9 

30.98 



• M.; de C. 


t A. 


1 B. 
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The original, very carefully determined figures of Berkeley, are as follows. 



d of 

Sat. Sol. 

Gms. NaCl i>er 

100 Gms. H2O. 

V. 

d of 

Sat. Sol. 

Gms. NaCi per 
100 Gms. H2O. 

0.35 

I.2090 

35-75 

61.70 

I.1823 

37.28 

15.20 

I.2020 

35-84 

75 - 6 $ 

1.1764 

37.82 

30-05 

1-1956 

36.20 

90.50 

I.1701 

38-53 

45-40 

1.1891 

36.60 

107 b. pt. 

1.1631 

39-65 


100 gms. H2O dissolve 35.99 gms. NaCl at 30®. (Cocheret, 1911.) 


Solubility of Sodium Chloride in Water, Determined by the Freezing- 

point Method. 

(Matignon, 1909a.) 



Gms. NaCl 
per roo Gms. 

Solid Phase. 

t“. 

Gms. NaCl 

per 100 Gms. Solid Phase. 

-“O.4 

H2O. 

0.60 

Ice (Raoult) 

— 12.7 

H2O. 

20 Ice 

-0.8 

1-37 

“ (Biltz) 

-16.66 

25 

-2.86 

4-9 

(Kahlenbcrg) 

— 21.3 

30.7 “ +NaC1.2H,0 

“•3-42 

5-85 

“ (Raoult) 

-14 

32.5 NaC1.2H20 (clc Coppet) 

-6.6 

II 

u 

-12.25 

32.9 “ (Matignon) 

-9-25 

IS 


- 6.25 

34.22 “ (dc Coppet) 


Cl The Ice Curve for Aqueous Solutions of Sodium Chloride. 

(Rodebush, 1918 .) 

The temperatures were measured with a thermoelement and the concentrations 
determined by conductivity. 


f of 

Gins. NaCl 

t" of 

Gms. NaCl 


Gms. NnCl. 

f. pt. 

per 100 gms. H2O. 

f. pt. 

per 100 gms. 11.^0 

1. pi. 

per 100 gms 

— 3 . 48 ... 

6.II 

— - 

i 5.46 

— 16.21. 

24.75 

— 5 -17... 

8.92 

- 1 I .04. . 

17.87 

—18.73. 

27.70 

- 6 . 3 -a... 

10.77 

~i 4 . 33 .. 

22 .25 

— 20 . 56 ... .. 

29.70 

— 8 . 52 ... 

14.20 

—14.77-• 

.. 22.99 

— 21.12 Euloc.. 

3 o. 4 o 


Similar determinations by Klein and Svanberg, 1920, gave the following results. 

t® off.pt. —fl.3i0. —nso.'l. —i.ns.s. 

iNormality of aq NaCl. 0.1 0.25 (>.5 


More recent determinations of Cornec and Krombach, 1932; Iljinski and 
Sagaidotschny, 1931; KUpper, i927»; ''bright, 1927; Scott and Frazier, 
1927; Cornec and Neumeisier, 1929; Gerassimow, ,1930; and FlOttmann, 

1928; give an aver2ige curve from which the following results were taken. 


^0 

Gtas. NaCl per 

Solid 

^0 

Gkns. NaCl per 

Solid 

^ ICO gms. ast. aol. Phaae 

t 

ICO gms. aac. aol. 

Phaae 

“21.1 

23.0 

Ice NaC1.2H 0 20 

(d-1,2001) 26.40 

NaCl 

“15 

24.25 

NaC1.2HpO 

25 

(dri.19796)26.406 

II 

“10 

25.0 

II 

25 

(d-1,1979) 26.47 

II 

- 5 

25.6 


30 

26.52 

II 

0.1 

26.3 

•’ NaCl 

40 

26.67 

II 

10.0 

26.34 


60 

27 .07 

II 

IS-Ofdr 

1.2024)26.34 

" 

80 

27.55 

II 




100 

28. 15 

II 
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SODIUM CHLORIDE 

Solubility of Sodium Chloridb in Water at Temperature Above loo*^. 

Tlie results of Cornec and Krombach, 1932; Achumow and Wassiljew, 1932; 
FroehLich, 1929; and Benrath, Gjedebo, Schiffers and Wunderlich, 1937, 
were plotted and the following values taken from the average curve. 



Qns. NaCl per 


(1ns. NaCl p«r 

0 

Qns. NaCl per 


100 sat. sol. 

t° 

100 0 >s. sat. sol. 

t 

100 9 BS. sat*, sol. 

100 

28.4 

250 

34.0(34.2) 

400 

46,4 

ISO 

29« 7 (29.6) 

300 

37.2(37.5) 

450 

50.8 

200 

31.6(31.6) 

350 

41.7(42,0) 




The results in parentheses are by Schroeder, Gabriel and Partridge, 

1935- 

Results for the Solubility of Sodium Chloride in Water at 30° under 
pressures up to 4000 bars (metric atmospheres) are given by Adams and 
Hale, 1931. Measurements of the volume changes at pressures up to 12,000 
bars for aqueous sodium chloride solutions ranging from 0 to 35 weight 
percent concentration, are given by Adams, 1931. Other results for the 
influence of pressure upon the solubility of sodium chloride in water 
are given by v. Stackelberg, 1896; Cohen, Inouye and Euwen, i9io> and 
by Sill. 1916- 


Relative Solubility of Sodium Chloride in Ordinary 
Water and in Heavy Water (II^HgO). 

(Taylor, Caby and Eyrlng, 1933.) 

Q Obia. NaCl par 100 gma. 

^ f Oral nary Hj,0 Water '•ontalnlng 9;>f, ^ 

25 35.9 30.5 


Solubility of Sodium Chloride in Aqueous Solutions Simultaneously 
Saturated with Other Salts. 

The various papers of J. H. van’t Hoff and collaborators, on this subject, have 
been collected by H. Precht and E. Cohn in a volume entitled “ Untersuchungen 
liber die Bildungsverhaltnisse die Ozeanischen Salzablagerungen," Leipzig, 1912, 
p. 374. By far the larger part of the new data in these papers are for solutions 
simultaneously saturated with three or more salts and are, therefore, beyond the 
limits of complexity of mixture, set for the present volume. The various systems 
are described in detail and diagrams are given. A table summarizing much of 
the data (van’t Hoff (1905)) is given on the following page. 
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Solubility of Sodium Chloride in Aqueous Solutions Simultaneously 
Saturated with Other Salts at 25°. 

(van*t Hoff, 1905.) 


Mols. per 1000 Mols. HjO. ^ ^ • 

-A-Solution Saturated with Respect to NaCl and: 


Na-CU. 

I 

K2CI2. 

0.5 

MgCla. 

los 

MgSO,. 

Na 2 S 04 . 

MgCl 2 . 6 H 20 + Carnallite 

2 

5-5 

70-5 


.. . 

KCl + Carnallite 

44 

20 


... 

4.5 

4 - Glaserite 

44 

10.5 

• • « 


14.5 

Na 2 S 04 -f 

46 


• . • 

16.5 

30 

“ Astrakanite 

26 


7 

34 


MgS04.7H20 + Astrakanite 

4 


67-5 

12 


“ + MgS04.6H20 

2.5 


79 

9-5 


Kieserite + ‘ “ 

I 


lOI 

5 


“ + MgCl2.6H20 

23 

14 

21.5 

14 


KCl + Glaserite + Schonite 

19-5 

14 .5 

25-5 

14-5 


“ + Leonite + 

9-5 

9-5 

47 

14.5 


“ + “ + Kainite 

2-5 

6 

68 

5 


“ + Carnallite + 

I 

I 

85-5 

8 


Kieserite - 4 - Carnallite + Kainite 

42 

8 

16 

6 ’ 

Na2S04 + Glaserite + Astrakanite 

27-5 

10.5 

16.5 

18.5 


Schonite + Glaserite + Astrakanite 

22 

10.5 

23 

19 


Leonite + Glaserite + Astrakanite 

10.5 

7 • 5 

42 

19 


+ MgS04.7H20 Astrakanite 

9 

7-5 

45 

19.5 


“ -f “ + Kainite 

3-5 

4 

65-5 

13 


MgS04.6H20 + “ + 

1-5 

2 

77 

10 


MgS04.6H20 + Kieserite + “ 

I 

0-5 

100 

5 


Carnallite + MgCl2.6H20 + 

I 

0-5 

10$ 



MgCl2.6H20 + Carnallite 

2 

S-S 

70.5 



KCl + 

I 


51-5 

CaCl,. 
90-5 


MgCl2.6H20 + Tachhydrite 

I 

II 


146 


KCl + CaCl 2 . 6 H 20 

I 


35-5 

I 2 I.S 


Tachhydrite - 4 - CaCl2.6H20 

I 

1.5 

50.5 

90 '5 


MgCl2.6H20+Tachhydrite4-Carnallite 

I 

9-5 

5 

141*5 

V. . 

CaCls.dHoO + KCl + Carnallite 

I 

2 

34-5 

121.5 


CaCl2.6H20 -^Tachhydrite+Carnallite 


Carnallite = KMgCl3.6H20, Glaserite == K3Na(S04)2, Astrakanitc = Na2Mg' 
(S04)2.4H20, Kieserite = MgS04.H20, Leonite = MgK2<^S04)2.4H20, Schonite ~ 
MgK2(S04}2.6H20, Kainite = MgSO4.KCl.3H2O. 


Solubility of Sodium Chloride in Aqueous Calcium Chloride Solutions 

AT 25°. 

(Mills and Wells, 1918.) 


du of 

Gms. per 100 Gms, Sat. Sol. 

4>5 of 

Gms. per 100 Gms. Sat. Sol. 

Sat. Sol. 

CaClo. 

NaCl. ‘ 

Sat. Sol, 

' CaClo. 

NaCl.' 

1.207 

1.103 

25*30 

1.225 

9 -50 

17*55 

1,210 

2.160 

24*32 

I • 233 

11.48 

15.91 

1 . 20 Q 

3.220 

23*37 

1.241 

17.77 

10.54 

1.216 

5*451 

20.43 

1*257 

21 

8.05 

1.220 

7-398 

19.17 

1.276 

24-38 

5*63 
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Solubility of Sodium Culoridr ih Aqueous Solutions of 
Hydrochloric Acid at i 8 °. 

(Frick.e and Brumner, 1935.) 


d. of 

OWs.Mols. per 

1000 gws. sat. sol. 

d. of 

Oil. Kols. per 

1000 tpns. sat. sol. 

sac. sol. 

f HCl “ 

Naci \ 

sat. sol. 

/ ^ 

NaCl ^ 

1.2005 

0.0 

9.513 

00 

00 

0.3610 

4. 151 

1. 199 

0,043^ 

4.474 

1.173 

0.9263 

3.605 

1.197 

0.0870 

4.433 

1.155 

1.6677 

2.889 

1.194 

0.175^ 

4.346 

1.136 

2.6740 

2.05s 




1 . 1 

3.5670 

1.408 


Solubility of Sodium Chloride in Aqueous Solutions of Hydro¬ 
chloric Acid. 

(Engel, 1888; Enklaar, 1901,) 

At 0°. (Engel.) Hols. At I0°-I0.5°. (Enklaar.) 


Mg. Mols. per lo cc. 

Sp. Gni of 

Qms. per 100 cc. 

gms. HgO 

Oms. per 100 gma 

. H, 

HCl. 

NaCl.' 

Solution. 

ilCI. NaCr. HCl. 

NaCl." 

HCl. 

NaCL 

0 .0 

54-7 

I 

207 

0.0 32 

0 0.0 

6 .II 

0.0 

35 

77 

I -O 

53-5 

I 

204 

0.365 31 

3 0.27 

5-77 

9.84 

33 

76 

1.85 

52.2 

I 

202 

0.674 30 

5 0-35 

5-67 

12*. 76 

33 

19 

S-i 

48.5 

I 

196 

1.859 28 

4 0.43 

5-59 

15.68 

32 

71 

9.28 

44-0 

I 

iSs 

3-38 25 

7 0-57 

5-43 

20.78 

31 

77 

IS 05 

37-9 

I 

173 

5-49 22 

2 0.72 

5-28 

26 .06 

30 

89 

30-75 

23-S 

I 

I4I 

11.20 13 

7 2.60 

3-42 

94*77 

20 

01 

56-35 

6 . 1 

I 

II9 

20.54 3 

.6 2.80 

3-i8 

102.1 

19 

04 






3-31 

2.74 

120.6 

16 

03 

Results at 

0° and at 25°. 

Results at 

25 °. 

Results at 30® 


(Armstrong and Eyre, 1910-1 

X.) 

(Herz, 1911- 

12.) (Schreinemakers 

, 1909- 

10.) 

Gms. HCl 
per T f i t e r 

Gms. NaCl per 100 Gms. Sat. Sol. 

Mols. per Liter. Gms. per 100 Gm.s.'Sat. 

Sol. 

of Solvent. 

At o“. 


At 

25“- 

HCl. NaCl.“ 

HCl. 

NaCl. 


0 

26.3s 

26 

52 fe 

= 1.2018) 

0.607 4 

850 

0 

26.47 

9. II 

25.30 

25 

45 (^25 

= 1.1970) 

1.032 4 

467 

6.93 

16. 16 

18. 22 

24.15 

25 

42 

= 1.191s) 

1-590 3 

782 

12.50 

9-35 

36.4s 

21.93 

22 

34 

== 1.1822) 

2.117 3 

297 

17.35 

4.52 

182.25 


7 

04 

= 1.1238) 

3.283 2 

343 

3 S- 6 o 

0.1 

1 




Results at 30®. 

(Masson, 1911.) 





dao of 

Gm, Mols. per Liter. 

^30 of 

Gms 

Mol.s. per Liter. 


Sat. Sol. 


HCl. 


NaCl. 

Sat. Sol. 

nsci 

NaCl. ’ 


I. 2018 

0 



5.400 

I.1427 

3.052 2 

.463 


I .1906 

0 

4575 4.932 

1.1289 

4.15 

2 I 

.628 


I .1801 

0 

969 

4.386 

1.1188 

5-950 0 

.630 


1.1633 

I 

.786 


5.589 

1.1258 

7.205 0 

.268 


I. 1512 

2 

.412 


2.978 







In the case of the results of Masson equilibrium was approached from above and 
the solutions were kept in a thermostat and shaken occasionally during 2-6 days. 


Cl 
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Solubility op Sodium Chloride in Aqueous Solutions of 
Hydrochloric Acid at 2iS°. 


d. of 

Cta. Mols. per IJ^ter sat. 

(Ingham, 1928 .) 

sol. d. of On 

. Kols. per 

lOQQ «S»s* sat. 

sat. sol. 

' HCl 

NaCl 

^ sat. sol. ^ 

HCl 

WaCl 

1.1981 

0.0 

5.4325 

1.1200 

4 . 500 

1.333 

1.1867 

0.503 

4.880 

1.1160 

5.253 

0.907 

1.1781 

0.886 

4.483 

1.1158 

6.101 

0.544 

1.1511 

2.265 

3*149 

1.1213 

7.073 

0. 293 

1.1352 

3.185 

2. 310 

1.1302 

7.976 

o. 158 

1.1319 

3*487 

2.079 

1.1458 

9.236 

O.O91 

1.1282 

3*830 

1.797 

1 . 1‘970 

13.41 

0.017 

The author also 

gives the 

viscosities of the 

saturated 

solutions. 


Solubility of Sodium Chloride in Aqueous Ethyl Alcohol 
Solutions op Hydrochloric Acid Acid at 25®. 

(Akerlof, Teare anti TurcR, 1937 .) 


Cki. Mols. HCl 


OB. Mols. NaCl per 100 ^gms. solvent containing: 


per 1000 gtas. 

' 0 % 


zot 

30 ^ 

40 Y, 

SO*^ 

solvent 

Cj,Hj.0H 

C^gOH 


Cj,H^OH 


Cj^j.OH 

0.0 

6.162 

5.104 

4.133 

3. 282 

2.543 

1.892 

0.1 

6.058 

4.983 

4.039 

3*221 

2. 474 

1.811 

0.2 

5*951 

4.866 

3.959 

3.112 

2.383 

1.727 

0.3 

5.846 

4.767 

3.856 

3*032 

2.295 

1.666 

0.5 

5*631 

4.574 

3.702 

2.858 

2. I44 

1.535 

0.75 

5*361 

4.32s 

3.435 

2.645 

1.957 

1.376 

1.0 

5.096 

4.082 

3.213 

2.454 

1.780 

1.222 

1.5 

4.567 

3.616 

2.800 

2.070 

1.477 

0.9267 

2.0 

4.054 

3. 146 

2.397 

1.730 

1 . 165 

0.7005 

2.5 

3*569 

2.741 

2.041 

1.404 

0.9079 

0,5266 

3.0 

3.100 

2.318 

1.683 

1.129 

0.6878 

0,3850 

3*5 

2.660 

1.931 

1.406 

0.8801 

0.5208 

0.2706 

4 * 0 

2.261 

1 .605 

1.112 

0.6639 

0.3757 

0,1902 

Solubility of Sodium Chloride 

in Aqueous 

Solutions 



OP Hydrogen 

Peroxide at 25° 





(Aleerlof and Turk, 

loss.) 



Wt. Percent 

On. Mols. 

NaCl per 

wt. Percent H^Oj, 

On. Mols. NaCl per 

in solvent 

1000 «na. 

solvent 

in 

solvent 

1000 Hms. solvent 

0.0 

6 . 

162 


21.17 

5.292 


5*30 

6 . 

028 


26.24 

5.058 


10.73 

5. 

792 


31.43 

4.823 


15*72 

5. 

539 






Solubility of Sodium Chloride in Pure Hydrogen Peroxide, Determined 
BY THE Freezing-Point Method. (Maass and Hatcher, 1922.) 


t" of Gras. NaCl 

f. pt. per 100 gms. sat. sol. 

—^i.37. 1.08 

—3.62. 3.14 

—5.07. 5.42 


t” of Gms. NaCl 

f. pt. per 100 gms. sat. sol. 

7*67.... 8.61 

—10.7. II.81 


t" of Gms. NaCl 

f. pt. per 100 gms. sat. sol. 

—10.37_ i 5.63 

0.0-1-... 17.0 
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Solubility of Mixtures of Sodium Chloride and Other 
Salts in Water, etc. 


Solvent. 

t°. 

Gms. 

per 100 Gms. Solvent. 

_A_ 

Authority. 

Water 

17 

26.4 

NaCl+22.iNH,Cl* 

(Karsten.) 

<( 

17 

34-5 

a 

+ 4.iBaCl2 


<( 

? 

38-3 

n 

+ 29.5 KN63 


it. 

25 

38-5 

it 

+ 41.14 “ 

(.Soch — J. Physic. Ch. 2, 46, ’98.) 

it 

80 

39.81 

it 

+ 168.8 “ 


Alcohol (40%) 

25 

15-78 

a 

+ 13-74 “ 

“ 

Water 

20 

3°-54 

it 

+ 13.95 KCl ) 

(Quoted by Euler — Z. physik. Ch. 

it 

25 

28.90 

iC 

+ 16.12 “ ) 

49 » 3 IS. ’04-) 


* Sp. Or. of solution at 17°= 1.179. 


Solubility of Mixtures of Sodium Chloride and Potassium Sulfate 
IN Water at Various Temperatures. 

(Precht and Wittgen, 1882.) 


t 

Grams per 

TOO Grams HgO, 

t 

Grams per 

190 Grams HoO. 


' NaCl 

K2SO4 

KCl 


NaCI 

K2SO4 

KCl 

10 

33-4 

8.1 

3-2 

60 

36-4 

II .9 

2.7 

20 

340 

8.9 

31 

70 

36.6 

12.8 

3-2 

30 

34'6 

9.6 

2.9 

80 

36.0 

12.3 

5-1 

40 

35*2 

10.4 

2 .8 

90 

35-9 

12 .4 

7.0 

50 

35 -S 

II .1 

2.8 

100 

35-6 

12.6 

8.8 


Equilibrium in Systems Composed of Sodium and 
Potassium Chlorides, Nitrates and Sulfates- 

Complete experimental data, including densities, in the form of 
tabular results and diagrams for these complex systems at temperatures 
between 0® and go° are given by Cornec and Krombach, 1929 ^nd Cornec, 
Krombach and Spack, 1930- These authors made use, wherever necessary 
of the results for the ternary systems previously reported from their 
own laboratory or by others including Chretien, 1929; Cornec and 
Hering, i92S”7» Cornec and Krombach, 1929; Heyerhoffer and Saunders, 
1899; d'Ans, 1915 and Rlasdale, 1918- 


Solubility of Sodium Chloride in Aqueous Solutions of; 

(Herz and Hlebenthal, 19 ?: 9 .) 

Potassium Chromate Potassium DiChromate Potassium Permanganate 


Om. Mol. per 

liter sat. sol. 

A 

On. Kol. per 

ll^er sat. sol. 

Qm. Mol- per 

^Iter sat. sol. 


NaO ^ 



/ KMnO^/^ 


0.71 

5 .25 

0.16 

5*29 

0.0 

5.38 

0.93 

5.18 

0.40 

5.28 

0.02 

5.29 

1.31 

5.12 

0.79 

5.25 

0.49 

5.24 

1.86 

5.04 

1.29 

5. 16 

1.26 

5.09 

3.57 

4.65 

1.57 

S.il 

■^ 1.53 

5-15 

. 49 

4.25 

+2.06 

5.03 




Cl 




Na natrium 
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Solubility of Sodium Chloride in Aqueous Potassium Nitrate at 25.° 

(Ritzel, 1911.) 

Gms. per loq cc. Sat. Sol. Gms. per too cc. Sat, Sol. 


KN03. 

NaCl. 

KNO3. 

NaCl. 

0 

31.80 

12 

30.86 

4 

32.26 

• 16 

30-45 

8 

31-85 

20 

30.10 


Data for the solubility of NaCl in aqueous MgCI-i solutions are given by Feit 
and Przibylla (1909.) 


vSOLUBILITY OK SODIIIM CHLORIDE IW AquEOUS SOLUTIONS 
OP Magnesium Chloride. 

(Acnowraow and Wassllljew, ids?.) 


ftBS. per 100 gms. H«0 Solid _ Gtas. per 1000 ©ns. H-0 Solid 

r ■■ - ’ CT ' IW --n Z KT - > __ t I - ^ -^ 1 


C /— 

1^7“ 

--A_ 

Phase 

^ r 

MgClg 

-ti. 

NaCl 

M Phase 

100 

100 

282 

NaCl 


175 

100 

330 

NaCl 

II 

300 

106 

" 


II 

300 

156 

II 

It 

500 

12 




500 

52 

" 

”(1.384) 

718 

8 

" + 

MgCl, 

II 

900 

13 


12s 

100 

298 

NaCl 


'Ml. 442 )1220 

trace 

" -1 MgCl. 

II 

300 

120 

11 


260 

100 

354 

NaCl 

" 

500 

20 



" 

300 

176 

II 

”(1.411) 

902 

S 

II 

MgCl3 

*' 

500 

60 

II 

150 

100 

312 

NaCl 


II 

700 

28 

II 

II 

300 

138 

ti 


" 

900 

20 

II 

" 

500 

34 

II 


"(1.462)1315 

trace 

" MgClj. 

”(1.428)1072 

2 

» + 

MgCl^ 






The figures in parentheses are densities. 


Data for the equilibrium in the system Sodium Chloride, Magnesium 
Sulfate and Water at -5°, -8°, -15° and -20° are given by Iljinski 
and Sagaidotschny, 1931. 


Solubility of Sodium Chloride in Aqueous Ammonia at 30®. 

(Hempcl.and Tedesco, 1911.) 


djo of 

Gms. per 1000cc. Sat. Sol. 

djQ of 

Gms. per 1000 cc 

. Sat. Sol. 

Sat. Sol. 

NH3. 

NaCl.' 

Sat. Sol. 

NHa. 

NaCl.' 

I.1735 

29-535 

293-38 

I .1406 

72.07 

283.38 

1.1656 

40.655 

292.5 

I -1395 

72.71S 

283.06 

1.160 

47.26 

289.7 

I. 1301 

81.85s 

277.49 

I .1494 

60.78 

286.5 

I. 1205 

97-49 

270.57 


Data for equilibrium in the system sodium chloride, arsenic trioxidc, water, at 
30®, are given by Schreincmakers and dcBaat (1915). 
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Solubility of Sodium Chloride in Aqueous Solutions of Ammonium 

Chloride. 

(Fedotieff, 1904.) 



Wt. of I cc. 

Mols. per 1000 Gms. H2O. 

Gms. per to<» 

Gms. HoO. 


Solution. 

' NH4CI. 

NaCl. ' 

'NH4CI. 

NaCl.' 

0 


0 

6.09 

0 

3.S6.3 

ii 

10 

00 

M 

M 

2.73 

4.89 

146. I 

286.4 

15 

I . 200 

0 

6.12 

0 

357-6 

ii 

I. IQI 

1.07 

5.58 

57-3 

326.4 

(t 

1.183 

2.22 

5*13 

[18.9 

300 

ii 

1.176 

3.48 

4.64 

186.4 

271.6 

a 

I.175 

3-72 

4.55 

198.8 

266.8 

30 

0 

6.16 

0 

360.3 

iC 

1. 166 

4-77 

4.26 

255-4 

249 

45 


0 

6.24 

0 

.565 

a 


6.02 

4 

322.1 

233-9 


Results for the system NaCl NH^Cl + H^O at 0°, 20°, 50° and 75° are 
given by Gerassimow, 1930- 

Data for the solubility of Sodium Chloride and of Sodium Chloride 
Penta - Ammoniate, in mixtures of Ammonia and Water at temperatures 
between -40° and 'fas® are given by Guyer, Bieler and Schmid, 1934. 

The present paper, however, contains only the diagrams drawn from the 
experimental results published in the Dissertation of Z. Schmid R.T.H. 
Zurich, 1934. 


Solubility of Sodium Chloride in Aqueous Solutions of Sodium Cl 

Bicarbonate Saturated with CO2. (Fedotieff 1904.) 



Wt. of I cc. 

Mols. per 1000 

Gms. H.. 0 . 

(ims. per loqo 

Gms. 11 , 0 . 

t®. 

Solution. 

' NaHCOa. 

NaCl. ‘ 

NuHCOi. 

NaCl. 

0 


0 

6.09 

0 

356-3 

<( 

00 

0 

M 

0.09 

6 

7-7 

350-1 

15 

1.203 

0 

6.12 

0 

357-6 


1.203 

0.12 

6.06 

10 

354-6 

30 

I .196 

0 

6.16 

0 

360.3 

ii 

I. 199 

0.17 

6.12 

i 3'9 

358.1 

45 

1.189 

0 

6.24 

0 

365 

a 

1.198 

0,23 

6.18 

19-5 

361.5 


Rquilibrium in the System Sodium Chloride, Sodium 
Chlorate and Water at 20°- 

(DiCapua and Scalettl, I9?r7.) 

The authors results were plotted and the following values read 
from the curve. 


ntas. per 100 gms. 

sat. ool. 

Solid 

Ona. per 100 gi^s. sat. sol. 

Solid 


NaClOj \ 

Phase 

t Nici ^ Naoio^ ^ 

Phase 

26.8 

0.0 

NaCl 

10. 

33.7 

NaClO. 

20.0 

13.0 

ft 

7.5 

37. 5 

II 

15«0 

24*0 


5*0 

4-1 *5 

" 

13.0 

29.5 

" + NaClO, 

2.5 

0.0 

45.6 

49*6 

II 

II 
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SODIUM CHLORIDE 

EOniLlBRIITM IN THS SYSTEM SODIUM CHLORIDE, SODIHM PERCHLORATE 

AND Water at Several Temperatures. 

(Cornec and DlcK.«ly, 19?^.) 


^ oaa. p«r 100 0^ 

MC* aol. Solid 

^ Oms. per 100 

sat. 

sol. Solid 

f 

NaClO^ 

N«C1 

' Phaae 

W f 

NaClO^ 

NaCl 

^ Phase 

0 

23.86 

15.44 

NaCL 

50(1.749) 

73. 26 

0 

NaC10..IL0 
'• -♦'NaCl 

If 

40.6$ 

8.63 

II 

" (1*749) 

72.46 

0.81 

II 

52.82 

4.37 

II 

55(1.756) 

73.94 

0.0 

NaClO. 

If 

59*69 

2.53 

"+NaCiq,JL0’• (1.7S5) 

73.00 

0.78 

" ^ NaCl 

" 

62.87 

0.0 

NaC10..H;0 

75(1*757) 

75.01 

0.0 

NaClO. 

15(1.663) 

65.63 

0.0 

II ^ 

" (1*757) 

74.15 

0.83 

" + NaCl 

2S(1.683) 

67.82 

0.0 


100(1.758) 

76.75 

0.0 

NaClO 

'Ml.683) 

66.58 

1.37 

•• -f NaCl 

" (1.757) 

75.79 

0.88 

" 4- NaCl 

38(1.713) 

70.38 

0.0 

!• 

" (1.664) 

69.32 

1.44 

NaCl 

'M 1.713) 

69*41 

1.05 

•' + NaCl 

" (1.532) 

SO. 23 

3.06 

" 





" (1.567) 

41.44 

8.81 

II 


The figures in parentheses are densities. 


Cl 


Solubility of Sodium Chloride in Aqueous Solutions of Sodium Dichromate. 

(Robertson, 1924.) 

The mixtures of salts were dissoved in water at a temperature higher than 
that of the experiment and the flasks then placed in a thermostat. Constant 
agitation is not mentioned. 

Results at 2 b®. Results at 50 °. Results at 100 °. 


Gms. per 100 gjns. sat. sol. Gms. per 1 00 gms. sat. sol. Gms. per 1 00 gms. sat. sol. Solid^hnsc. 


NaCl. 

NajCrgO;. 

NaCl. 

Nag Crj07. 

NaCl. 

NagCrgOy. 

Temperaluro. 

24.0 

5.18 

24.2 

5.87 

25 . I 

6.28 

NaCl 

21 .0 

II.7 

20.8 

i 3 .o 

18.3 

20.0 


18.0 

17.8 

19.1 

16.4 

i 5.4 

26.5 

» 

i 5.4 

23.8 

i 5,8 

23.1 

II.7 

34.9 

» 

i 3.3 

28.8 

i 3.1 

29.4 

9.06 

4 i.i 

» 

10.7 

35.0 

II. I 

34.3 

5.59 

50.9 


8.8 

39.3 

8.43 

41.3 

4 *i 4 

55.4 

» 

6.61 

45.1 

4.57 

52.3 

2.66 

62.3 

» 

4.67 

5 o .6 

2.71 

58.1 

1.64 

68.6 

» 

3.10 

57.1 

1.94 

63.4 

1.22 

71^9 

» 

I. i 3 

64.6 

0.94 

70.2 

0.74 

80.0 

W-f-NagCrjO, 211,0 

Na2Cr207.2HO* 

0,0 

* NaaCrjO 

65.5 

7 at lOOo. 

0.0 

70.3 

0.0 

80.1 

Data for the 4 

component system (K, Na) 

— (Cl. 

Crg O7) - 

— H2 0 are also given. 
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Equilibrium in the System Sodium Chloride, Sodium Dichromate and Water. 

(Oerasslnow, 1930 .) 

Results at 0° Results at 20*^ Results at 50° Results at 75^^ 


Gkas. per 100 gms. 

Qras. per 100 tjms. 

Otos. per 

100 gj«s. 

Qms. per 

100 eas. 

Solid Phase 

sat. 


sat. 


sat. 

^aol. 

sat. sol. 

_ _ 

at each 

^NaCl 

Na/rA' 

'waci 


' NaCl 

Na^Cr^O^^ 

-"NaCl 

Na„Cr^O„ 
? 2 7 

Temperature 

26.00 

0.0 

26.43 

0.0 

26.91 

0.0 

27.45 

0.0 

NaCl 

24.35 

4.10 

10.45 

38.43 

23.56 

7.09 

23.24 

9.00 

II 

5.81 

50.81 

3. 44 

57.42 

17.02 

21.48 

15.66 

26.64 

II 

— 

— 

2.46 

59.82 

11.73 

32.46 

9.30 

41.96 

If 

— 

— 

— 

— 

11.47 

33.12 

2.95 

63.76 

II 

— 

— 

— 

— 

1.06 

63.22 

1.52 

71.52 

II 

2.49 

0.0 

58.69 

62.0 

1.74 

0.0 

62.50 

65.20 

1.21 

0.0 

68.79 

71.3 

1.25 

0.0 

76.18 

77.7 

"♦Na.M^aHp 

Na^Cr^q^aH/ 


Results are also given for the quarternary systems obtained with 
N'a.CrA + NH Cl + H,0. 

?? 7 A 2 


Equilibrium in the System Sodium Chloride, Sodium 
Fluoride and Water. 

(Foote and Schalrer, 1930 .) 


rO 

fins, per 100 

ms. sat. 

sol. Solid 

.0 

Qtas. per 100 

ms. sat. 

sol. Solid 

t 

' NaCl 

NaF 

V Phase 

t 

^ NaCl 

NaF 

^ Phase 

25 

26.40 

0.0 

NaCl 

35 

26.18 

0.34 

NaCl -p N 

" 

26. 12 

0.31 

" + NaP 

It 

26.13 

0. 29 

II 

II 

26,24 

0. 12 

II If 

" 

18.43 

0.54 

NaF 

" 

0.0 

3.98 

NaF 

II 

5.41 

2. 38 

(1 

35 

26.62 

0.0 

NaCl 

II 

0.0 

4.00 

tt 


The authors also give the following results for the eutectic and 
transition temperatures of the above system. 


Ons. per 100 sat. 


t~ 

/' Naci 

Nai 

-21.19 

23.69 

0.24 

-20.94 

23.18 

0.0 

- 3.02 

0.0 

4.02 

- 2.98 

0.0 

3.82 

- 0.06 

26.25 

0.19 

^ 0.08 

26. 39 

0.0 

0 

0 

f 

26.53 

0.0 


Solid 

Phase 

Ice 4 NaC1.2lI 0 NaF 
» 4 NaC1.2Hj,0 
'• ■¥ NaF 

.. ^ I. 

NaClj,,2H 0 + NaCl + NaF 

fl ‘ ^ M 

II ^ M 


Cl 
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Equilibrium in the System Sodium Chloride, Sodium jPLuoRiDE, 
SoniuM Sulfate and Water. 
fFoote and Schalrer, 1930.) 


Results at 25° 


Results at 35° 


Ckns. per 

100 ^s. 

sac. sol. 

Solid 

Otas, per 

100 gl^s. 

aat. sol. 


Solid 


NaF”" 

NaCl ^ 

Phase 


NaF 

NaCl 


Phase 

7.71 

0.69 

6.98 1.1 


1.51 

trace 

23.34 1 

. 1 


4.60 

0,77 

14.35 


4.39 

o.6i 

21.64 

tl 


4.47 

trace 

18.41 


5.08 

0,24 

15.49 



4.35 

0.60 

21.48 ” 


17.66 

0.13 

8.55 

It 


9.72 

trac:e 

19.29 ” + 

NaS 

3.66 

0.46 

24. 32 

"V 

NaCl 

5.23 

" 

23.61 " + 

NaCl 

6.89 

trace 

22. 31 

" t 

NaS 

14.76 

It 

13.78 ” + 

NaS + 

NaS. 1021.39 


8.09 

tl ^ 

• 1 

6.98 

n 

22,73 " ^ 

" -f 

KaCl 0.24 

0.43 

22. 36 

" ’h 

NaF 

0.50 

0.23 

25.93 " '»■ 

NaF -f 

" 4.84 

1.80 

S. 42 

It ^ 

M 

0.21 

0.43 

25.96 " + 

ft ^ 

" 0.49 

0.12 

26.08 

" 4- 

" +NaCl 





0.17 

0.31 

26. 18 

•' -f 

t. + f. 





6.14 

trace 

23.37 

" 

NaS + NaCl 

1.1 = 

Na^SO^ 

.NaF; NaS - 

Na^SO^i 

NaS. 10 = Na^SO^. 

loH^O. 




Equilibrium in the System Sodium Chloride, Sodium 

lODATE AND WATER. 

(Foote and Vance, i9?g.) 


Cl 


. per 100 

gms. sat. 

sol. Solid 

Oms. per 100 

gns. sat. 

sol. Solid 

NaIO,j 

NaCl 

' Phase 

XalOj 

NaCl 

' Phase 

Results 

at 0° 


Results 

at 15® 

(con. ) 

0.0 

26.34 

NaCl 

2.35 

6.60 

Nal.s 

0.3s 

26.31 

'• + D.S. 

5.88 

0.0 

It 

0.54 

24.16 

D.S. 




0.73 

22.66 

» 

Results 

at 2S° 


1.03 

20.86 

" Nal.5 




0.83 

16.30 

Nal.s 

0.0 

1.97 

26.50 

26.03 

NaCl 

" + Nal.] 

2..42 

0.0 


8.66 

0.0 

Nal.i 

Results 

at 15° 


Results 

at 35° 


0.0 

26.38 

NaCl 

0.0 

26.66 

NaCl 

0.97 

26 .19 

" -h D.S. 

1.70 

26.20 

II 

1.29 

24.64 

D.S. 

2.39 

26.03 

" -t* Nal.i 

1.70 

23.14 

” ^ Nal.i 

2,47 

23.15 

Nal.i 

1.75 

20.73 

Nal. 1 

2.57 

21.24 

It 

1.87 

16.32 

tl 

4.51 

7.87 

It 

2.34 

9.46 

" ^ Nal.s 

10.57 

0.0 

It 


The following eutectics and transition points were also determined. 



. per 100 gns. sat. sol. 


Solid 


NalO- 

3 

NaCl ^ 


Phase 

-21.8 Rutec. 

0.36 

23.28 

Ice 

+ D.S. + NaCl.zH.O 

-16.9 ” 

0.34 

19.93 


♦ " + Nal.s 

0, 04tr.pt. 

0,39 

26.33 

D.S. 

+ NaCl + NaC1.2H ( 

6.8 

1.66 

20.76 

tl 

+ Nal.i + Nal.s 

24.6 " 

1.95 

25.98 


t- " ♦ NaCl 


D.S. = 3NaC1.2NaI0,. loH 0; Nal.s = NaI 0 ,. 5 H 0 ; Nal.i = NalO .H 0 . 

o z 3 2 3 2 
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Equilibrium in the System Sodium Chloride, Sodium 

(Ricci and Yanlck., 19?56.) 


Iodide and Water. 



d. of 

Gats, per too g»8. 



d. of 

Qms. per 

100 gns. 


sau 

sal. 

^ 01 . 

Solid 


sal. 

sac.^ 

sol. 



''""NaCl 

Nal 

\ Phase 



' NaCl 

Naf^ 

10 


19.91 

12.67 

NaCl 

25 

1.836 

0.72 

61.43 


— 

10.43 

32.36 

ri 

II 

1.887 

0.45 

63.97 

II 

— 

3.86 

48.45 

tf 

” 

1.904 

0.40 

64 .33 

•« 

— 

0.67 

62.00 

'*+NaI .211,050 

— 

15.37 

22.75 

25 

1.304 

18.02 

16.61 

It 

II 

— 

0. 26 

69.00 

II 

1.367 

14.04 

24.72 

It 

75 

— 

15.88 

22.37 

11 

1.464 

9.14 

35.24 

It 


— 

0. 18 

74.45 

M 

1.593 

4.59 

46.48 

It 

100 

— 

16.70 

22.18 

II 

1.714 

2.06 

54.84 

It 

I? 

— 

0.39 

74.70 


Solid 

Phase 


NaCl 

II 

"^•Nal.^lLO 

NaCl 

"+NaI.2H 0 
NaCL 
"fNal 
NaCl 
"-t-N al 


Solubility of Sodium Chloride in Aqueous Solutions of Sodium Nitrate 

AND Vice Versa. 

(Leather and Mukerji, 1913.) 


Results at 30°. Results at 40°. Results at 91°. 


dso of 
Sat. Sol. 

Gms. per 100 Gms. 
HoO. 

of 

Sat. Sol. 

Gms. per 100 Gms. 

doi of 
Sat. Sol. 

Gms. per 100 Gms. 
H^O. 

Solid Phase 
in Each Case. 

NaNOs. 

NaCl.’ 

■ NaNOj, 

NaCl. ■ 

NaNOa. 

NaCl.' 

1.202 

0 

36.3 

1.197 

0 

36 -53 

1. 189 

0 

38.72 

NaCl 

1.276 

24. 21 

31.16 

1.284 

27.31 

. 30-53 

1. 296 

37-43 

30.21 


1.343 

48.15 

26.35 

1-323 

54-82 

26.50 

1-381 

79.65 

23.17 


1-379 

63.08 

23-50 

1.409 

73.96 

21.87 

1.487 

127.2 

17.05 

“ 

1.3S8 

63.40 

23.40 

1.397 

74.01 

21.71 

1-519 

141.4 

15-93 

“ fNaNO, 

1.381 

67.91 

19.69 

1.396 

75.29 

21.61 

1.518 

141.3 

15.83 

“ NaNO, 

1-394 

81.46 

9.76 

1.410 

89.90 

10.80 

1-504 

149. S 

9.03 


1.406 

95-90 

0 

1.421 

105.2 

0 

1.521 

160.8 

0 



Results are also given at 20° which agree satisfactorily with those of Nicol. 
Additional results at 30°, agreeing fairly well with the abo\'C, are given by Coppa- 
doro (1913). Data for the solubility of sodium chloride in dilute solutions of 
sodium nitrate at 0 ° and at 25® are given by Armstrong and Eyre (1910-11). 


Data for e'luilibrium in the System Na^O •«- N^O^^ + HCl 11 ^ 0 , at 15°, 
25° and 35° are given by Nikolajew, 1927. 
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Solubility of Sodium Chloride in Aqueous Solutions of Sodium Nitrate 
AND Vice Versa at Several Temperatures. (Comec und Chretien, 1924 .) 

<ims. per 100 gnis. r.ms, per lOO gms. 

sill. sol. sal. sol. 


d of 
sat. sol. 



Solid Phase. 

1.209 

Results at 0 ®. 
26.4 0.0 

NaCI 

1 . 251 

23.2 

8.0 

)> 

I . 290 

20.0 

i 5.6 

» 

1 . 83*2 

17.0 

23.2 

» +NaN0-5 

1.332 

12.2 

28.0 

iNaNO, 

1.333 

9-48 

30.9 


1.352 

0.0 

41.3 

» 

1.198 

Results at 

26.6 0.0 

NaCI 

1.245 

22.6 

0-7 

)) 

1.290 

18.9 

18.4 

» 

1.329 

15.9 

25.5 

)) 

1.367 

i 3.3 

32 I 

») +NaNO-* 

1.371 

9.58 

36.0 

NaNO, 

1.376 

6.23 

40.5 

» 

1.386 

3.16 

43.7 

» 

T .392 

0.0 

47.8 

» 

I . i 85 

Results at 
26.9 0.0, 

NaCI 

1.259 

20.5 

i 5.3 

» 

1. 3 o 8 

16.5 

24*6 

» 

1.356 

i 3.3 

32.8 

» 

1.370 

II.9 

35.6 

w 

1.410 

10.0 

41.3 

» H-NaNOs 

1.414 

7-44 

44.5 

NaNOa 

1. 4 1 3 

3.57 

48.8 

)) 

1.427 

0.0 

53.2 

)) 


* This result is by Warmser, 1922 . 


d of 

-- — >1 

> 1— ---- 


sal. sol. 

.NaCI. 

NaNOj. 

Solid 1 ‘hase. 


Results at 75 ". 


1.176 

27.5 

0.0 

Maf’.l 

1. 3 o 3 

16.1 

26.3 

)) 

1.349 

1 3 .0 

34.5 

» 

1.394 

10.4 

41.2 

» 

1,435 

8.4 

46.9 


1.456 

7-47 

49*9 

» +Na.NO-. 

1.458 

6 .i 3 

5 i .2 

NaNO, 

1.460 

3.72 

54.2 

» 

1.469 

0.0 

58.7 



Results at 100 *’ 


1.164 

28.6 

0.0 

NaCI 

1.276 

17.6 

24.0 


i. 33 i 

i 3.4 

33.9 

.j 

1.390 

10.2 

43.0 

0 

1.429 

8.20 

48.7 


1.443 

7.68 

50.7 

» 

1 . 47 ^^ 

6.55 

54.2 

» 

1 .485 

6.20 

55.7 

» 

1.498 

^.79 

56-9 

» 

1. 5 oo 

5 . 63 i'’. 

r.i* 57 . 4 ''>«-". 

I* 1) +NaNOa 

1. 5 oi 

3-97 

59.4 

NaNOa 

1.002 

2.82 

60.6 

» 

1.507 

0.0 

65-7 

» 

Results at 20 ®. (Findlay and Cruick^hank, 192 C.) 

„ 

18.49 

18.62 

NaCI 

- 

17-34 

21. 3 o 

)) 

_ 

i 3 . 8 o 

3 o .34 

» ^-NaNOs 

— 

9.56 

34.85 

NaNOs 

- 

7.67 

37.18 



Additional results for the isotherms at 0°. 15°, 25°, 50°, 83° and 
100®, agreeing for the most part with the above, are given by Hdlzl 
and Crotogino, 1927. 
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Equilibrium in the Quarternary System Sodium Chloride, 
Sodium Nitrate, Sodium Sulfate and Water. 

(Chretien I9f>e, 1927, 19201 See also Oullller» 1927 and 
Pfelffenberger and Lel»t)ach, 1928.) 


NATRIUM Na 


The author gives in this very exhaustive paper the complete numerical 
and diagramatical results (with densities) for binary, ternary and 
quarternary equilibrium in this system at very frequent temperature in¬ 
tervals between -24.1^° and •♦‘121.7°. The following are the values given 
for the quarternary equilibrium at 25®. 


d. of 

QMS. per 

ICX) ^s. sac. 

sol. 


Solid 

sac. sol. 


Kaci 



Phase 

1.281 

7.08 

9.98 

14.9 

Na^SO, 


Na,S 0 ..ioH -0 

*— 

12.40 

6.42 

15.0 

II 

t 

II 

1.325 

18.50 

3.15 

15.0 

II 

+ 

II 

1.291 

11.7 

18.6 

5.34 

" 

•»- 

NaCl 

1.322 

18.2 

16.6 

4.50 

II 


» + D 

1.319 

20.0 

13.0 

5 .92 

II 

+ 

D 

1.32s 

22.0 

8.68 

8.19 

" 

4- 

II 

1.333 

23.9 

4.33 

10.8 

II 

f 

II 

— 

22.6 

IS .3 

3.30 

NaCl 

+ 

II 

1.357 

26.5 

14.0 

2.45 

II 


II 

" + NaHO, 

1.378 

31.2 

12.7 

1.88 

II 


1.387 

37.7 

6.41 

2.51 

NaiNOj 

+ 

D 

1.396 

41.0 

3.43 

2.8 

" 

4- 

II 

D = Darapskite, NaNO^. 

Na^SO^. 11^,0. 





Solubility studies made over a period of some ten years by many in¬ 
vestigators including Cornec and his students have established the 
di2igrams representing the equilibrium in aqueous solutions of the 
chloride, nitrate and sulfate of sodium at various temperatures. Using 
these results Graziadei, 1935, i936» has worked out a graphic method 
of calculating the yield of nitrate obtained by cooling solutions of 
two and of three salts, A simple formula of practical application has 
been deduced. 

Solubility of Sodium Chloride in Aqueous Sodium Hydroxide 

Solutions. 

(Engel; Winteler, igoo .) 


At 0° (Engel). At 20® (Winteler). 


Mg. Mols. per 10 cc. 

Sp. Gr. of 

Gms. per Liter. 

Gms. per 

Liter. 

Sp. Gr. of 

■ NajO. 

NaCl. ■ 

Solutions. 

NaOH. 

NaCl. 

NaOH. 

NaCl. 

SolutioyQS. 

0 

S 4-7 

1.207 

0 

320 

10 

308 

1.200 

4.8 

49 ‘ 3 ^ 

I .221 

38.4 

288.9 

50 

297 

1.230 

6-73 

47.21 

1.225 

53.3 

276.2 

100 

253 

1.250 

10.41 

42.38 

1.236 

83.2 

247.9 

150 

213 

1.270 

14.78 

39*55 

1.249 

118.2 

231-4 

200 

173 

1.290 

30-50 

24-95 

1-295 

244 

146 

300 

II 2 

1*330 

37-88 

19.30 

I-314 

303 

II2 .9 

400 

61 

1*375 

53-25 

9.41 

1.362 

426 

55 

500 

30 

1.425 






640 

18 

1.490 
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Solubility of Sodium Chloride in Aqueous Sodium Hydroxide at 30°. 


Gms. per : 

coo Gms. Sat. Sol. 

(Schreinemakers, igoy-ro, 1910.) 

Solid Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

' NajO. 

NaCl. ■ 

Phase. 

‘ NaaO. 

NaCl. ' 

0 

26.47 

NaCl 

29.31 

2 .40 

NaCl 

4.47 

21.49 

“ 

37-85 

1,12 

it 

12.22 

13.62 


41.42 

0.97 

“ +Na0H.H20 

24.48 

436 


±42 

0 

NaOH.HaO 


Solubility of Sodium Chloridb in Aqueous Sodium Hydroiide at 25°* 
(Aicerlof and Short, 1937.) 


&i, Mols. 

per 

Qa. Mols. 

per 

an. Mols. per 

,aa. Mols. per 

lOOC 

Hj,0 

1000 


V 

1000 

e^s. HpO 

1000 


/ NaOH 

Naci\ 

/ NadH 



/ NaOH 

NaCl ^ 

/ NaOH 

NaCf' 

0*920 

5.613 

6.688 

2 

.635 

12.35 

1.074 

19.30 

0.451 

1.858 

5.048 

7.141 

2 

.442 

13.27 

0.940 

20.30 

0.421 

2*714 

4.672 

8.031 

2 

.173 

14.38 

0.781 

21.05 

0.396 

3 *070 

4.486 

8.876 

1 

.956 

15.20 

0.714 

21.94 

0.371 

3*812 

4.048 

9,824 

1 

.558 

16.25 

0.580 

22.82 

0.356 

4.798 

3.610 

11.437 

1 

.280 

17.32 

0.533 

23.68 

0.356 

5*721 

3.206 

11.582 

1 

.253 

17*83 

0.492 

23.56 

0.346 


The solid phase is NaCl in all cases. 


Eutectic Points of the System Sodium Chloride, Sodium Hydroxide 
AND Water, (von Antropoff, 1924 .) 


Gins, per 100 gnis. 


sat. sol. 

t“. NaCl. NaOH. Solid Phase. 



16.55 

8.87 Ice+>iaC1.2H20 

2 I. 3 o. 

23.6 


» + » 

32.8.. 

8.58 

i8.38 

)) + » -i->'aOlLYfh 


4.20 

20.72 

» -i-NaOII.YlLO 

-28.25 . 

_ 

19.00 

)) » 

28.00. 

- 

22.55 

» 

•>.1.3.. 

6.02 26.04 

NaGI+>'HOH.{3iiisOij?j 

-II. 1 . . 

5.89 

27.08 

» » 

0.0. . 

4.85 

29.06 

» +NaOH.3.51I.( 

JO.O. . 

3.24 

33.24 

)) » » 

0.0. . 

1.83 

36.98 

» » 3.11 » 

1 0.0. . 

0.87 

47-«9 

»+Na0H.2H20 


* Unstable. 


Gms. per 100 gins. 


sat. sol. 


Eiilec. 


^^Naoriir^ 

Solid Phase. 

20. . 

0.78 

5 1.07 

NaCl+NaOHH ,0 

3 o.. 

0.85 

53.09 

» 


40.. 

0.98 

55.11 

)) 

» 

5 o.. 

1.28 

57.58 

>> 

» 

60.. 

1.70 

62.64 

» 

» 

70.. 

2.40 

70.40 

» 

+NaOII 

80.. 

2.95 

72.16 


» 

90.. 

3.45 

72.73 

»> 

» 

120.. 

4.86 

73.39 

)> 

)> 

i 5 o., 

7.02 

74.10 

» 

» 

180.. 

8.75 

76. o 5 

» 

» 


Additional data for this system are given by von Antropoff and Sommer, 192C) 
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Solubility of Sodium Chloride in Aqueous Solutions of Sodium Hydroxide 
AT Various Temperatures. (von Antropoft, 1024.) 

Constant agitation was employed and equilibrium was approached from above 
and from below. Silver lined apparatus was used and the determinations were 
made with the greatest care. The results for 16 isotherms were plotted and the 
dissolved sodium chloride, and specific gravities of the solutions corresponding to 
regular intervals of concentration of sodium hydroxide, were read from the curves. 

The figures in parentheses are the specific gravities of the saturated solutions. 


Gins. NaOIt 
per 100 gms. 
sat SOI. 

5 ... 

10.. . 

15.. . 

20.. . 
25. .. 

30.. . 

35 .. . 

40.. . 

45.. . 

50.. . 

55 .. . 


Gms. NaCl tllssolvcd per 100 gins. sal. solution at 


_21.r. — llM. 0*. -1-10“ 20“ 30“. 40“. 

20 .i(i. 2333 ) 21.0(1.229) 21.9(1.232) 22.0(1.227) 22.1(1.233) 22.2(1.218) 22 . 3 (l. 2 i 8 ) 

16.9(1.260) 17.5(1.259) 17.8(1.254) 17.9(1.250) 18.0(1.243) 18.if 1.243) 18.2(1.241) 

13.7(1.287) 13.9(1.286) l!}.1(1.279) 14.2(1.276) 14.3(1.270) 14.4(1.271) 14.5(1.269) 

io. 3 (i. 3 i 8 ) io. 4 (i. 3 i 3 ) io. 5 (i. 3 o 8 ) io. 6 ti. 3 o 6 ) 10.7(1.298) 10.8(1.297) 10.9(1.296) 

7.0(1.350) 7.1(1.342) 7.2(1.337) 7.3(1.334) 7.4(1. 33 o) 7.0(1.329) 7.7(1.326) 

— — 4.3(1.373) 4.0(1.370) 4.7(1.368) 4 . 9 ( 1 . 363 ) 5.0'(i.359.) 

— — 2 . 2 ( i . 4 i 5 ) 2.5(1,412) 2.8(1.406) 3.0(1.400) 3.1(1.398) 

— — — 1.3(1.453) i.()(i.4'|6) 1.8(1.440 2.0(1.438) 

— — — 0.9(1.000 >.OJt* 49 o) 1.3(1.484) i. 5 (i, 48 o) 

— — — — 0.8(1.540) i.o(i. 53 o) 1 . 2 ( 1 . 52 . 5 ) 

— — — — — - 1.0(1.574) 


Gins. NaOTI 
ei’ lOO gms. 


Grams NaCl dissolved 

per 100 gms. 

sat. solution at 




sat. sol. 

o0“. 

00“ 

70 “. 

80 *. 

90 *. 

120". 

GiO". 

180 ". 

5 ... 

22 . 4 (i. 2 i 3 ) 

22.8(1.211) 

23.0(1.209) 

23 . 4 (i. 2 o 5 ) 

23.7(1.200) 

2.4.6 

25.6 

27.0 

10. .. 

i 8 . 3 (i .287) 

18.7(1.2.36) 

19.0(1.231) 

19.3(1.229) 

19.6(1.224) 

20.4 

21.8 

23.0 

i 5 ... 

14.7(1.264) 

14.9(1.262) 

i 5 .o(i. 258 ) 

1 5 . 5 ( 1 . 256 ) 

1.5.8(1.254) 

16.8 

18.0 

iq.6 

20. , . 

11.1(1.292) 

n.4(i .290) 

J 1.7(1.288) 

12.1(1.287) 

12 . 461 *^ 84 ) 

i 3.3 

i 5 .o 

16.3 

25 . . . 

8.0(1.320) 

8.4(1.822) 

8 . 6 (i. 320 ) 

9.1(1.320) 

9 . 5 (i. 3 i 8 ) 

10.5 

12.1 

i 3.8 

3 o... 

5.3(1.357) 

5.8(1. 36 o) 

6.0(1. 355 ) 

6.6(1.356) 

7.1(1.352) 

8.2 

10.0 

n.8 

35 ... 

3 . 4 ( 1 . 394 ) 

3.9(1.400) 

4.1(1-393) 

4 . 7 (*- 397 ) 

5 .2( 1.890) 

6.5 

8.3 

10.0 

4 o... 

2 . 3 ( 1 . 434 ) 

2.7(1.437) 

3.0(1.432) 

3 . 5 ( 1 . 435 ) 

3.9(1.428) 

5.2 

7.0 

8-9 

45 ... 

1 . 8 ( 1 . 474 ) 

2.0(1.472) 

2 . 3 ( 1 . 474 ) 

2.7(1.472) 

3 . 0 ( 1 . 465 ) 

4.4 

6.1 

8.0 

5 o... 

i. 5 (i. 5 i 7 ) 

1.7(1.515) 

2 . 0 (i. 5 i 2 ) 

2.4(1. 5 l 0 ) 

2.7(1.508) 

3.8 

5.6 

7.7 

55 ... 

1 . 3 ( 1 . 566 ) 

1 . 7 ( 1 , 563 ) 

2.0(1.561) 

2 . 3 (i. 56 o) 

2 . 6 ( 1 . 558 ) 

3.6 

5.4 

7.4 

6o... 

— 

1.7(1.610) 

2.1(1.610) 

2 . 4 (.. 6 o 9 ) 

2.7(1.608) 

3.8 

5-7 

7.7 

65 ... 

_ 

2.2 

— 

2.6 

2 . 9 (i. 65 o) 

4.1 

6.0 

7*9 

70... 

— 

2.4 

— 

2.8 

3.2(1.70) 

4.5 

6.5 

8.1 

75... 

— 

~ 

_ 

— 

_ 

— 

— 

8.5 

Results 

in close agreement with the above at 0®, i 5 ®, 20®, 0 . 5 ^, So®, 

350, 

45^ and 60® 


are given by Freeth, 1922. 


Cl 


Solubility of Sodium Chloride in Aqueous Solutions of Sodium Hydroxide 
AT the Boiling-Point, (von Antropoff, 1924 .) 

Gms. per 100 gms. sat. .sol. Gms. per lOO gms. sat. .sol 


t" of 

B. pi. 

d of 
sat. sol. 

NaCl. 

Na OH. 

t“ of 

B. pi. 

d of 
sat. sol. 

NaCl. 

NaOir. 

108.8. . . 

1.172 

28.9 

0.0 

123.0.. 

. 1.346 

CO 

3o.o 

IIO.O.., 

1.195 

24. B 

5.0 

128.7.. 

. i.38i 

7.4 

35.0 

III . 5 ... 

1.222 

20.9 

10.0 

i35.o.. 

r. 416 

6.5 

4 o.O 


o <> - r .. _ / / r - r . r c 
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1234 

Equilibriitm in the System Sodium Chloride Sodium 
Sulfate and Water. 

(Chretien, igpe. 1929.) 


Gws. per 100 gins. sat. sol. Solid ^ Gm3.*per 100 gms. sat. sol. Solid 


t- / NaCl 

Na^so; 

^ Phase 

^ > NaCl 

Naj,so^ 

^ Phase 

Results 

at 0° 


Results 

at 30° 






d. 




-21.7 22.8 

0.12 

Ice + Cl.2 +S. 

10(1.283) 3.3s 

26.0 

S. 10 


-21.32 23.43 

0.31(1) 


(1.291) 5.68 

25.0 

•1 4. 

s 

-21.6 22.9 

0.0 

" Cl.2 

— 12.2 

16.2 

s 


-20.94 23.18 

0.0 (1) 

" 4. H 

— 18.0 

9.70 

II 


- 1.2 0.0 

3.79 

" S.IO 

1.237 23.0 

6.68 

" + 

Cl 

- 0.1 25.3 

1.39 

Cl.2 S. 10 '*■ Cl 





0.0 25.79 

1.32(1) 

t« 4. II II 

Results 

at 50° 



Results 

at 10.2° 


(1.247) 7.85 

20.8 

s 


d. 



(1.216)16.1 

11.3 

'* 


(1.102) 8.78 

4.07 

S. 10 

(1.223)24.1 

S.54 

II 4. 

Cl 

(1.159) 17.2 

3.26 


(1.203)25.4 

2.56 

Cl 


(1.224) 24.3 

3.39 

-P Cl 

Results 

at 75° 



Results 

at 15° 







— 7.76 

19.7 

s 


(1.236) 23.2 

5.41 

S. 10 Cl 

— 16.5 

10.2 

ri 





1.207 25.3 

4.95 

II 4. 

Cl 

Results 

at 17.5° 


1,189 26.4 

2.14 

Cl 


(1.339) 8.12 

8.51 

S.IO 

Results 

at 94.5 

(2) 


(1.190) 16.9 

6.8 






(1.247) 22.3 

7.31 

" Cl 

— 23.2 

26.3 

s 





15.56 

10.8 

II 


Result at 17.9° 


— 25.8 

4.42 


Cl 




— 27.15 

2.43 

Cl 


— 22.3 

7.57 

S.IO + S + Cl 

Results 

at 100° 



Results 

at 25° 


— 7.67 

18.6 

s 


(1.207) 7.66 

16.0 

S.IO 

— 18.4 

8.75 

II 


— 14.5 

14.5 

" + S 

1.194 25.9 

4,51 

" + 

Cl 

— 14.12 

14 . 93 (1 ) 

" -f s 

1,777 27.2 

1.84 

Cl 


— 13.61 

15.18(3) 

» Cl 





(1.239) 18.4 

10.4 

s 

Result at 109.1 

(b.pt. 

.) 

(1.243) 22.7 

7.06 

•• 4 Cl 





— 22.77 

6 . 92 ( 1) 

M 4. II 

— 26.4 

5.01 

S 4 

Cl 

— 22.98 

6.80(3) 

M 4. >• 





(1.216) 24.6 

3.3s 

Cl 






Cl .2 = NaC1.2H20; Cl = NaCl; S.io - Na^SO^. loII^O; S = Na^SO^. 

(1) (Foote and Schairer, 1930.) 

(2) (Felling, 1925.) 

(3) (Takejami, 1920, 1921.) 

Additional results at 0^ and at 25° in terms of gm. mols. NaCl and of 
Na^SO^ per 1000 gm. mols. 11 ^, 0 , are given by Kournakow and Zemcnznyj, 1924* 

Chretien also gives very complete numerical and diagramatic results 
(with densities) for eg[uilibrium in the q[uarternary system NaCl Na^SO^ + 
NaNOg at frequent temperature intervals between -24.4° and + 121.7°* 
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Equilibrium in thb Systim :sodium Chloridb, Sodium 
SULPATB AMD VATBR AT SBVBRAL TbMPIRATURBS. 

(Seidell, 1902.) 


Results at 10®. Results at 21.5®. Results at 27®. 


Sp. Gr. 
of 

Gms. per 100 Gms. 
% 0 . 

Sp. Gr. 
of 

Gms. per 
H2O 

00 Gms. 

Sp. Gr. 
of 

Gms. per 100 Gms. 
H2O. 

Solutions. 

RaCl. 

Na2S04. 

Solutions. 

■ NaCl. 

Na 2 S 04 .‘ 

Solutions. 

NaCl. 

Na^iO^. 

I 080 

0.0 

9.14 

1.164 

0.0 

21-33 

1.228 

0 

.0 

31.10 

1.083 

4.28 

6.42 

1.169 

9-05 

15.48 

1.230 

2 

66 

28.73 

1.102 

9.60 

4.76 

1.199 

17.48 

13-73 

1.230 

5 

29 

27.17 

1.150 

15-65 

3-99 

I .214 

20.41 

13.62 

1-235 

7 

90 

26 .02 

1.164 

21 .82 

3-97 

1-243 

26.01 

15-05 

1.259 

16 

13 

24.83 

I .192 

28.13 

4-15 

1.244 

26.53 

14.44 

1-253 

18 

91 

21.39 

I .207 

30.11 

4*34 

1.244 

27-74 

13-39 

1.249 

19 

64 

20.11 

I .217 

32.27 

4-59 

1.244 

31-25 

10.64 

1.245 

20 

77 

19.29 

1.223 

33-76 

4-75 

1.243 

31.80 

10.28 

1.238 

32 

33 

9-53 




1.245 

32.10 

8.43 








1.219 

33-69 

4-73 








1.212 

34.08 

2.77 








1.197 

35-46 

0.00 






Results at 30®. Results at 33®. Results at 35°. 


Sp. Gr. 

Gms. per 100 Gms. 

Sp. Gr. 

Gms. per xoo Gms. 

Sp. Gr. 

Gms. per 100 Gms. 

of 


H2O. 


of 

H2O. 


of 


H20. 

Solutions. 

NaCl. 

Na2S04. 

Solutions. 

NaCl. 

Na 2 S 04 . 

Solutions. 

>JaCl. 

Na2S6 . 

1.281 

0 .0 

39 

70 

1.329 

0.0 

48 

48 

1.324 

0 

0 

47-94 

1.282 - 

2.45 

38 

25 

1-323 

I .22 

46 

49 

I-314 

2 

14 

43-75 

I .284 

5.61 

3<5 

50 

1.318 

1-99 

45 

16 

1.256 

13 

57 

26.26 

I .290 

7.91 

35 

96 

1-315 

2 .64 

44 

09 

1.238 

18 

78 

19.74 

I .276 

10.61 

31 

64 

1.309 

3-47 

42 

61 

1.231 

31 

91 

8.28 

1.270 

12.36 

29 

87 

1.265 

12.14 

29 

32 

1-193 

35 

63 

0.00 

1.258 

15-65 

25 

02 

1.237 

21.87 

16 

83 





1.249 

18.44 

21 

30 

1-234 

32.84 

8 

76 





1.244 

20.66 

19 

06 

1.217 

33-99 

4 

63 





1.236 

32 -43 

9 

06 

1.208 

34-77 

2 

*75 






Equilibrium in the System Sodium Chloride, Sodium 
Sulfate and Water at 15®. 


((Schreinemakers and de Baat, 1909.) 


Gms. per 100 

Gms. Sat. Sol. 


Gms. per 

100 Gms. Sat. Sol. 

Solid Phsioe 

' NaCl. 

Na2S04. 

OviiU, Jt 

■ NaCl. 

Na^SO,.' 

iJWJLAU JL iiddC* 

5-42 

7.86 

NajS04.ioHi0 

21.03 

5.26 

Na2S04.ioHa0 

II.SI 

5-87 


23-39 

5-64 

“ +NaCl 

15-97 

5-23 


25,21 

2.26 

NaCl 
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EUIIlLIBSinM IN THE SYSTEM SODIDM CHLORIDE, SODIUM 
SULPATB AND WATER AT 25°. 


(Cameron, Bell and Robinson, 1907.) 


^25 of 

Sat. Sol. 

Gms. per 100 Gms. H2O. „ 

" Nad: ^' ' Na,SO..' Sohd Phase. 

of 

Sat. Sol. 

Gms. per 100 Gms. HjO. 
NaCl. Na2S04. ' 

Solid Phase. 

1.2173 

2.96 

26.60 Na2S04.ioH20 

1.2429 

26.54 

12.64 

Na 2 S 04 

1.2162 

5.79 

24.32 

1.2438 

31.06 

9.98 


I.2150 

9.90 

21.41 

1.2451 

32.41 

9.93 

“ 

1.2275 

13.43 

19.62 

1.2453 

33 

9.84 

“ +NaCl 

1.2385 

15.82 

19.64 

I.2309 

33.81 

6.66 

NaCl 

1.2571 

19.13 

20.73 “ +Na2S04 

I.2162 

34.60 

3.38 

“ 

1.2476 

23.22 

16.28 NaaSO^ 

I.2002 

35.80 

0 

“ 

Data are also given for the system sodium sulfate, sodium chloride, calcium 
sulfate and water at 25°. 


Equilibrium in the System Sodium Chloride, Sodium 
Thiosulfate and Water at 25°. 

(Radisce\r, 1928.) 


Ctess. per 100 

3P8. sat. sol« 

Solid 

Ons. per 100 ^s. sat. 

sol. Solid 


NaCl 

Phase 

Ma^SgO, Naci 

^ Phase 

0 

26.45 

NaCl 

32,98 9.86 

NaCl + Na,S,0,.5H.0 

4.54 

24.11 

II 

33.80 9.03 

<5.80 

21,62 

fi 

35.48 7.31 


16.66 

18,00 

*' 

39.52 3.37 


25.67 

13.37 


43.10 0.0 

tl 


Equilibrium in the System Sodium Chloride, Lead 
Chloride and Water at 2$°- 

(Deacon, igg?.) 


Gtos. per loo gj&s. H -0 

-_2 

Solid 

Ona. per 

1 (^ ana. HpO 

Solid 

/ NaCl 

PbClj, \ 

Phase 


— Pb 5 I^-\ 

Phase 

35.96 

0.0 

NaCl 

10.00 

0.214 

®bCl 

36.30 

0,82 

It 

8.00 

0. 188 

It 

36.70 

2,01 

II 

6.00 

0.175 

II 

36.99 

^.48 

" + PbCl. 

5.00 

0.167 

II 

32.0 

2.15 

PbCL^ 

4.00 

0.172 

II 

28.0 

1.38 


2.00 

0.209 

tl 

24.0 

0.89 

1? 

1.56 

0.252 

M 

20.0 

0.60 

11 

0.50 

0.720 

tl 

14.30 

0.352 

11 

0.0 

1.087 

II 
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Solubility of Sodium Chlokidi* in Aqueous Methyl Alcohol. 

(Armstrong and Eyre, igio-ii.) 


Results at o°. 


Solvent, Gms. 
CHjOH per 
looo Gms. HjO. 
O 

8.01 

16.02 

32.04 


Gms. NaCl 
per 100 Gms. 
Sat. Sol. 

26.35 

26.0s 

25-79 

29.19 


Results at 25°, 


Solvent, Gms. 
CH3OH per 
1000 Gms. HjO. 
8.01 
16.02 
32.04 
96. 12 


Gms. NaCI 
per 100 Gms. 
Sat. Sol. 
26. 29 
26,02 

25-50 

23-50 


A sat. solution of NaCl in CH3OH contains o.i gni. NaCl per 100 gms. solution 
at the critical temperature. (Centner.s2wer, 1910.) 


Solubility of Sodium Chloride in Aqueous Solutions 
OF Methyl Alcohol at 25^^- 

(Akerlof and TurcK., loss.) 


Wt. % CK3OH 

on. Mois. NaCl 

wt. % CH^OH 

oa. Mols. NaCl 

in solvent 

per 1000 gms. solvent 

in solvent 

per 1000 gjns. solvent 

0,0 

6.162 

60.10 

1.328 

10.59 

5.038 

70.83 

0.8656 

20.49 

4*096 

80.45 

0 . 55 d 4 

30.16 

3*273 

89.29 

0.3685 

39.80 

2*552 

100,00 

0.2367 

S0.6s 

1.896 




Solubility of Sodium Chloride in Aqueous Ethyl Alcohol. 


wt. « C^Hj.OH Ons. NaCl per 

In solvent KX) gi»s. solvent 


Authority 


20 

50.0 

25 

20.4 

II 

42.5 

" 

67.9 

100 

$ 0.0 


9.8 

Wright, 1927* 

22.86 

Platt and Jordan, 

12.84 

II II II 

4.07 

n n II 

12.1 

Wright, 1927. 


Solubility of Sodium Chloride in Alcohols. 

(At 18.S®, de Bruyn — Z. phy.sik. Ch. 10, 782, '92; Rohland — Z. anorg. Ch. 183 327, 98.) 


t®. 

Alcohol. 

Gms. NaCl 
per 100 

t”. 

Alcohol 

Gms. NaCl 
per 100 

18.5 

/bs. Methyl 

Gms. Alcohol 

1.41 

room temp. 

Methyl <^15=0.799 

Gms. Alcohol 

1-33 


“ Ethyl 

0-065 

iC 

Ethyls/,, -0.81 

0.176 




(C 

Propyl =0.816 

0 

0 


Cl 
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Cl 


Solubility op Sodium Chloride in Aqueous Ethyl Alcohol 

Solutions. 

(Bodlander — Z. physik. Ch. 7 » 3 17. '91 *. Taylor — J. Phys. Ch. i, 723, ’97; also Bathrick — Ibid, i, 

AS9» ’96.) 

Results at 11.5® (B.). Results at 13® (B.). 


Sp. Gr. of 

Gms. per too cc. Solution- 

Sp. Gr. of 

0 ms. per 

TOO cc. Solution. 

Solutions. 

CaHsOH. 

H2O. 

NaCl 

Solutions. 

'C2H5OH. 

HjO. 

NuCl. ' 

1-2035 

0 

86.62 

31-73 

I . 2030 

0 

88.70 

31.60 

1.1865 

2.86 

86.14 

29.66 

1.1348 

II .8x 

78.41 

23.26 

1-1710 

5-41 

83-93 

27.77 

I.1144 

15 -*99 

74.64 

20 .8r 

1.1548 

7-93 

81.50 

26.05 

I.0970 

19-39 

71-45 

18.86 

1-1350 

10.84 

78.78 

24.28 

I .0698 

24-95 

65 .80 

16.23 

1 . 1390 

11.22 

78.62 

23-65 

1.0295 

32-33 

57-96 

12 .66 

I . 1088 

16.85 

73-40 

20.63 

0 . 9880 

40-33 

49-34 

9-13 





0.9445 

49.28 

38-54 

5-93 





0.9075 

57-91 

29-37 

3-47 





0.8700 

63.86 

21 .62 

1.52 





0.8400 

72.26 

11.24 

0.50 


Results at 30® and at 40® (T.)- 


Wt. ner cent 3 °*’ Gms. NaCl per too Gms. 

•At 40°. Gms. NaCl per too Gms. 

Alcohol in Solvent. ' Solution. 

Water. 

Solution. 

Water. ’ 

0 

26.50 

36-05 

26.68 

36 

38 

5 

24-59 

34-29 

24-79 

34 

69 

10 

22 66 

32-57 

22.90 

33 

00 

20 

19.05 

29 .40 

19.46 

30 

20 

30 

15-67 

26.53 

16.02 

27 

25 

40 

12.45 

23.70 

12.75 

24 

37 

50 

9 34 

20.60 

9.67 

21 

42 

60 

6.36 

16.96 

6.65 

17 

82 

70 

3 36 

12.7s 

3-^7 

13 

lo 

80 

1.56 

7-95 

1.69 

8 

68 

90 

0 43 

4-30 

0.50 

S 

lo 

100 gms. 

alcohol of 0.9282 Sp. Gr. = 

45-0% by wt. 

dissolve at. 

'® 10® 

13° 23® 

32° 33'' 

44 "* si"* 

0 

0 


1.9 II.I 

11.43 II-9 

12.3 12.5 

13.1 13.8 

14.1 gms. NaCl 


(Gerardia — Ana. chim. phys. [4] 5, 146, ’56.) 


100 gms. of a mixture of equal parts of 96% alcohol and 98% ether 
dissolve o.ii gm* NaCh 

(Mayer — Licbiij’s Ann. 98( 205, '56.) 


Solubility of Sodium Chloride at 40^ in Aqueous 50 per cent Ethyl Alcoho 
Containing Increasing Amounts of Benzene. (Wright, 1926.) 

Per cent CcIlf, in aq. 5 o 0/0 alcohol... 0.0 1.91 4. JO 5.34 7-9‘> 

Gms, Na Cl per 100 gms. sat. sol. 9.80 9.86 9.95 10.10 10 .35 

100 gms. 86.5 0/0 glycerol (tf = i.t>.326) dissolve jo.Sy gms. NaCl at 20*. 

» 98.50/0 » (<^ = 1.2645) » 8.28 gms. » 


(Holm, 1921, 1922.) 
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Solubility of Sodium Chloride in Aqueous Solutions of Ethyl 

Alcohol. 

(Armstrong and Eyre, 1910-11.) 

Results at 0°. Results at 25°. 


Solvent Gms. 

Gms. NaCl 

<^25 of 

Sat. Sol. 

Solvent Gms. 

Gms. NaCl 

CoHsOH per 

per 100 Gms. 

CaHsOH per 

per 100 Gms 

1000 Gms. H2O. 

Sat. Sol. 

1000 Gms. HjO. 

Sat. Sol. 

0 

26.46 

1.202 

0 

26.5s 

11.51 

25-97 

1.196 

II.51 

26.06 

23-03 

25.48 

1.190 

23-03 

25-63 

46.06 

24.41 

1.179 

46.06 

24.75 

138.18 

20.95 

I-159 

92.12 

23.29 



1.1115 

230.3 

19.35 


Solubility of Sodium Chloride in Aqueous Alcohol at 28°. 

(Fontein, 1910.) 

Gms. per 100 Gms. Sat. Sol. Gms. per 100 Gms, Sat. Sol. 


C2H5OH. 

H2O. 

Nad. 

QHjOH. 

H20. 

NaCl. 

0 

73-53 

26.47 

45-35 

45-35 

9-3 

3-8 

71.6 

24.6 

56.2 

37-5 

6.3 

7-7 

69.7 

22.6 

67.4 

28.9 

3-7 

16.1 

64.6 

19-3 

78.8 

19.7 

1-5 

25-3 

58-9 

15.8 

89.6 

10 

0.4 

35 

52-5 

12.5 





Results are also given by Fontein showing the solubility of sodium chloride in 
mixtures of ethyl alcohol, amyl alcohol and water at 28®, both when one liquid 
phase is present and when conjugated liquid layers are formed. 


Reciprocal Solubility op Sodium Chloride and op Sodium nitrate in 
.Aqueous Solutions of Ethyl Alcohol at 25°- 

CHerlng, 1926 .) 


Cl 


Ckns. 

per too gms. 

Hj,0 

Solid 

0b8. 

per too gwa. 


Solid 

c^h^oh 

NaNO^^j 

NaCl ^ 

Phase 

' W" 

Nawo^ 

NaCl ' 

^ Phase 

2 S 

0.0 

28.8 

NaCL 

72.3 

49.2 

0.0 

NaNO, 

25 

16.1 

25. h 

II 

150 

0.0 

16.0 

NaCl® 

25 

32.2 

22.5 

" 

150 

26.9 

11.9 

" 4- NaNO. 

25 

47.0 

20.3 

" NaNO, 

150 

33.3 

0. 0 

NaNO, 

25 

57.2 

10. 2 

NaNO^ 

255 

0.0 

10. 1 

NaCl 

25 

69. 7 

0.0 

" 

255 

19.3 

8.1 

" ♦ NaNO. 

72.3 

0.0 

22.4 

NaCl 

255 

22. 7 

0.0 

NaNO- 

72.3 

18.2 

19.0 

" 

39 0 

0.0 

6.7 

NaCl‘ 

72.3 

36.3 

16.3 

” NaNO 

396 

13.8 

5.2 

" + NaNO. 

72.3 

42. 2 

8.0 

NaNOj 

396 

15.4 

0.0 

NaNO 


Solubility of Sodium Chloride in Several Alcohols at 25®. 

(Turner and Bissett, 1913.) 


Alcohol. 

Methyl Alcohol, CH3OH 
Ethyl Alcohol, CoHsOH 
Propyl Alcohol, C3H7OH 
Amyl Alcohol, CsHuOH 


Gms. NaCl per 
100 Gms. Alcohol. 

0.065 

0.012 

0.002 
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Solubility o? Sodium Chloride in Several Alcohols at 25°. 

(Larson and Hunt, 1939.) 


Cl 


Alcohol 

Heihanol 

Ethanol 

i~PropanoL 

1- Rutanol 
2“Propanol (iso) 

2- Methy]-ipropanol(iso 

1 PentanoL 

2 Butanol (Secondary) 


Formula 


CH3OH 

cHjCiigCrijOii 
ai3(CH ) CH.OH 
CHsCfinncH, 
butyl) (CllalaCHCHjOH 
Cll3(CH;.)3CHi,0H 
CHjCH ClIOHCli 


d. of 

(^8. NaCl per 

sac. sol. 

100 gms. solvent 

0.7977 

1.401 

0.-7857 

0.0649 

0.8000 

0.0124 

0.30S8 

0.0050 

0.7800 

0,0027 

0.7980 

0.0020 

0.0899 

0.00177 

0,8022 

0,00047 


Solubility of Sodium Chloride in Concentrated Aqueous Ethyl Alcohol. 
(Femer and Mellon, 1934.) 


Wt. 

. Percent C^HgOH 

Qns. NaCl per 100 ^ s . solvent at; 


In solvent 

'' 16® S50 

350 ^ 


86.4 

0.5767 0.6417 

0.6586 


89.6 

0.3711 0,4181 

0.4345 


92.3 

0.2358 0,2670 

0.2706 


96.9 

0.1183 0.1220 

0.1335 


100.0 

0.0657 0.0657 

0,0667 


Solubility op Sodium Chloride in Several 

Alcohols at 



Different Temperatures. 




(Kirn and iXinlap, 1931.) 


Alcohol 


Ga. Hols. NaCl per 100^ gms mols. alcohol at: 


30° 3R° 40° 

50° ^ 

Methanol 

0.778 

0.758 0.744 0.734 

0.720 0.711 

Ethanol 

0.1147 

0.1197 0.1242 0.1258 

0,1293 0,1142 

Propanol 

0,00446 

0.00434 O.OO42I O.OO4I7 

0.0038q 0.0037 

Iso propanol 0.096 

0,100 0.108 0.102 

0,102 0.093 

Butanol 

0.00695 

0.00710 — 0.00762 

— 0.00774 

Iso butanol 0,00280 

0.00292 — 0.00341 

— 0.00356 

Solubility op 

Sodium Chloride in Anhydrous 

Acetic Acid. 



(Davidson and Chappell, 1938)) 


^ Mola. NaCl per 

^ 100 «ols. sat. sol. 

g Mols. NaCl per 

^ 100 mols. sat. sol. 

Q Mols. NaCl per 

^ 100 mols. sac. sol. 


0.076 

54 0.097 

76 0.130 

41 

0.081 

60 0.105 

84 0.145 

45 

0.085 

68 0.115 

92 0.166 


Solubility 

OP Sodium Chloride in Aqueous Solutions 



OF Ethylene Glycol at 30° 




( (Trimble, I9?:i.) 


(i. of 

Gtas. per 100 

gms. sat. sol. d. of 

Qms. per 100 gms. sat. sol. 

sal. sol. 

/ CHpOHCH^OH 

NaCl ^ sat. sol. /" 

CH^OHCHgOH NaCl 

1,1960 

0.0 

26.52 1»1593 

51.13 13.4s 

1.1816 

14.93 

22.14 1.1518 

71.97 9.42 

1.1694 

32.11 

17.67 1.1485 

93.38 6.62 


100 gms. sat. solution of Sodium Chloride in glycol contain 31.7 gms, 
NaCl at 14.8°. (de Coninck, iqo '^,1 
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Solubility of Sodium Chloride in Aqueous Solutions of Carbamide 
(Urea) and of Formamide at 25®. 

(Ritzel, 1911.) 


Na 


In Aqueous Carbamide. 


Gms. COCNHo)^ 

Gms. NaCl 

per 100 cc. 

per 100 cc. 

Solution. 

Solution. 

0 

31.80 

5 

30.6s 

9.6 

29.05 

13 

28.46 

18 

27.65 

23 

27.24 

28 

26.56 


In Aqueous Formamide. 


Gms. HCO.NH2 

Gms. NaCl 

per 100 cc. 

per loo cc. 

Solution. 

Solution. 

0 

31.80 

2.3 

30.98 

5-3 

30.86 

8 

30.40 

II 

29.11 

15 

28.52 

18.8 

27.76 


According to results by Fastert (1912), the solubility of sodium chloride in 
aqueous solutions of urea increases slightly with increase of urea in solution, thus: 

Gms. C0(NH2)2 per 100 cc. Sol. 10 20 30 40 50 

Gms. NaCl per 100 cc. Sol. 31*92 32.17 32.51 32.93 33.40 

Data for equilibrium in the system sodium chloride, succinic acid nitrile, water 
are given by Timmermans (1907). 

100 gms. 95% formic acid dissolve 5.8 gms. NaCl at 19.7°. (Aschan, 191.^.} 

100 gms. hydroxylamine dissolve 14.7 gms. NaCl at 17.5°. (^e Bruyn, 

100 cc. anhydrous hydrazine dissolve 8 gms. NaCl at room temp. 

(Welsh and Broclerson^ 1915.) 

Cl 

Solubility of Sodium Chloride in Aqueous Acetone Solutions at 20° 

(Frankforter and Cohen, 1914.) 


Gms. per 100 Gms. Sat. Sol. Gms, per 100 Gms. Sat. Sol. 

^ - - - ^ ^- ^ - 


NaCl. 

HoO. 

( CH , hCO . 

NaCI. 

H, 0 . 

(CH3)2C0. 

25-9 

73.06 

1.04 

16. ss 

61.59 

21.86* 

24.19 

71.18 

403 

0.45 

13 - 7 S 

85.8* 

20.85 

66.78 

12.37 

0.32 

13.92 

85.76 

18.32 

63.16 

18.52 

0.19 

10. 82 

88.99 

17.89 

62.21 

19.90 

0. 12 

8.94 

90.94 


• Quad pt. 


Between the concentration 21,86 and 85.8 per cent acetone, two layers are 
formed. The binodal curve corresponding to this range of concentration was 
determined and it is stated by the authors that tie lines were located but the 
analytical data for them are not given. The results for the binodal curve are as 
follows: 


Gms. per loc Gms. Homogeneous Liquid. Gms. per 100 Gms. Homogeneous Liquid. 

- -- A ---- - - A - 


NaCl. 

HjO. 

(CHjjjCU 

NaCl. 

H.. 0 . 

(CH3)2C0. 

0*59 

15-46 

83-95 

5-87 

40.19 

53-94 

0.79 

17-58 

81.63 

6-45 

42. 12 

51*43 

0.93 

18.83 

80. 24 

7-53 

46.12 

46.35 

1.27 

22.19 

76.54 

8.87 

49-39 

41.74 

1-57 

23.89 

74-54 

9-47 

50.92 

39.61 

2.31 

27.27 

70.42 

10-35 

53-06 

36.59 

4.87 

36.79 

58.34 

15-87 

59-71 

24,42 


Additional data, showine the effect of temperature on the above system, are 
also given 









Na NATRIUM 

Solubility of Sodium Chloride in Aqueous Solutions of: 



Acetone at 20°. 



Glycerol at 25°. 



(Herz and Knoch, 1904.) 


(Herz and Knooh, 1905.) 


cc. Acetone NaClMrioocc. 

Dcrioocc. Solution. _ 

Wt. Per cent 
Glycerol in 

NaCl per 100 cc. 
Solution. 

sp. Gr. of 
Solution. 

Solvent. Millimols. 

Gms. 

Solvent: 

Millimols. 

Gms. 

0 

537.9 

31.47 

0 

545.6 

31.93 

1.1960 

10 

464.6 

27.18 

13.28 

501. I 

29.31 

I .2048 

20 

394-8 

23.10 

25-98 

448.4 

26.23 

1-2133 

30 

330-1 

19.32 

45-36 

370.2 

21.66 

1.2283 

32) 

Lower layer 308.5 

18.05 

54-23 

333-9 

19.54 

1.2381 

87] 

Upper layer 7 . 7 

0.45 

83.84 

220.8 

12.91 

1.2666 

88 

7.3 

0.43 

100 * 

167.1 

9-78 

I .2964 

90 

4.3 

0.25 






• Sp. Gr. of Glycerol, 1.2592. Impurities about T.5%. 


1000 cc sat. solution of Sodium Chloride in pure Acetone contain 
0.0000055 gw. mol. NaCl at 18° and 0.000006 gw. mol. at 37®, as deter¬ 
mined by electrical conductivity measurements. (Lannung, 1932.) 
Equilibrium in the System Sodium Chloride, Methyl Ethyl Ketone 
AND Water at 25° (Binodal Curve). 

(Frankforter and Cohen, 1916.) 


Gms. per 100 Gms. Homogeneous Liquid. Gms. per 100 Gms. Homogeneous Liquid. 


'NaCl. 

CHa-CO-CaHs. 

HjO. 

NaCl. 

- 

CH3.CO.C2H3. 

H2O. 

0-35 

20.13 

7952 

6-75 

10.80 

82.45 

0.55 

I 9 - 7 S 

79.70 

10.07 

7-65 

82.28 

1.42 

16.52 

82.06 

14-32 

5-36 

80.32 

1.80 

17.70 

80.50 

14.65 

3-83 

81.52 

2.47 

16.24 

81.29 

23-15 

2.08 

74-77 

4. II 

13-34 

82-55 

24.14 

0.94 

74-92 


Solubility of Sodium Chloride in Aqueous Propyl Alcohol. 

(Armstrong and Eyre, 1910-11.) 


Aqueous propyl alcohol containing 15.01 gms. C3H7OH per 1000 cc. H2O dis¬ 
solves 25.71 gms. NaCl per 100 |:ms. sat, solution at o® and 25.95 gms. at 25®. 

Aqueous propyl alcohol containing 30.02 gms. C3H7OH per 1000 cc. H2O dis¬ 
solves 25.12 gms. NaCl per 100 gms. sat. solution at 0° and 25.37 gms. at 25°. 

Equilibrium in the System Sodium Chloride, Normal Propyl Alcohol 
AND Water at 23-25°. 

(Frankforter and Frary, 1913.) 

The authors determined the binodal curve and quadruple points of the system 
but did not locate tie lines. 


Gms. per 100 Gms. Homogeneous Liquid. Gms. per 100 Gms. Homogeneous Liquid. 

,---A-, ^--, 


NaCl. 

C.H,OH. 

H, 0 . 

NuCI. 

C,H,OH. 

H2O. 

0.55 

87-7 

11 - 75 * 

14-38 

5-39 

80.23 

2.23 

51-57 

46. 20 

15-42 

5-11 

79-47 

3-55 

18.99 

77-46 

16.38 

4-47 

79-14 

3-90 

14.78 

81,32 

i8.o8 

3-83 

78.09 

5-27 

12,77 

81.96 . 

20.12 

3-27 

76.61 

8.04 

9-49 

82.47 

22.35 

2.64 

75-01 

10,49 

7-79 

81.72 

24.50 

2.13 

73-37 

12.20 

6-57 

81.23 

24.9 

2.3 

72.8* 


• Quad. pt. 


The effect of temperature upon the equilibrium in the above system was greater 
than observed in any of the other systems investigated and additional data, illus¬ 
trating the extent of the temperature influence, are given. 

100 gms. sat. sol. of NaCl in 99.6 per cent C3H7OH contain 0.04 gm. NaCl 
at 25°. (Frankfurter and Frary, 1913.) 
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SODIUM CHLORIDE 

Solubility op Sodium Chloride in Concentrated Solutions op 
2-Propanol (Iso Propyl Alcohol) in Water- 
fFerner arid Mellon, 1934.) 


Wt. Percent CH3 CHj,0HCH^ 

Ons. NaCl 

per 100 ^s. solvent at; 

In solvent 

f IflO 

250 

ZfP ^ 

87.7 

92.6 

96.5 

100.0 

0.2650 

0.0647 

0.0169 

0.0040 

0.2812 
0.0630 
0.0161 
0.0041 

0.2968 

0.0701 

0.0183 

0.0030 

Solubility op Sodium Chloride in Iso Propyl Alcohol 

Containing Small Amounts of Water at 25°. 

(Kraus and Seward, 1928 .) 

d. or % In Cta. aols. NaCl per 

solvent solvent liter solvent 

d. of 

solvent 

H^O in Om . mols. NaCl per 

solvent liter solvent 

0.78^9 0.0 

0.7854 0.084 

0.7868 0.815 

0.0004246 

0.0004399 

0.0006034 

0.7885 

0.7900 

0.7985 

1.39 0.0008025 

2.02 0.001100 

5.88 0.004138 

Solubility of Sodium Chloride in Iso Propyl Alcohol Containing 
Increasing Amounts of Sodium Nitrate at 25°* 

(Kraus and Seward, 1927, 1928 . )< 

fta. Mols. per liter 

Qtau Mols. 

per liter 

On . Mols, ^er liter 

^ NaNo;^ Naci \ 

^ NaNOj^ 

NaCl ^ 

^ NaNO^ NaCl ^ 

0.00 0.0004246 
0.00008 0.0004159 
0.0001672 0.0004050 
0.0004013 0.0003817 

0.0005907 

0.0005984 

0.0008539 

0.0013097 

0.0003625 
0.0003640 
0.0003480 
0.0003242 

0.0015574 0.0003244 
0.001959 0.0003074 
0.002824 0.0002903 


The authors also give results for the Solubility of Sodium Chloride in 
Iso propyl Alcohol containing 2.02 percent H^O and increasing amounts of 
Sodium Nitrate at 25°. 


Solubility op Sodium Chloride in Iso Propyl Alcohol 
Containing Increasing Amounts of Ammonium Nitrate at 25°. 

(Kraus and Se»»ard, igp?, igj®.) 

Ctai. Mols. per liter 

-SaCI \ 

0.000 0.000455 

0.000098s 0.000481 

0.0001839 0.000503 


Qb. Mols. ger liter 


0.0003537 
0.0006938 
0.OOI4O24 


Naci ^ 

0.000 $47 
0.000617 
0.000734 


Cl 
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SODIUM CHLORIDE 

Equilibrium in thb System Sodium Chloride, Iso Propyl 
Alcohol and Water at 25°. 

(Oinnlngs and Chen, 1931.) 

Points on the binodal curve of this system vrere determined by ob¬ 
serving the appearance or disappearance of clouding in a mixture of 
weighed amounts of Nad and one of the liquids,upon addition of 
weighed amounts of the other. Tie line$, *, were Located by deter¬ 
mination of NaCl in two liquid layers in contact with each other and 
the plait point, PP, was found by plotting. 


Ons. per 

the three 

100 gns. of 
constituents 

y\ 

Gkns. per 

the three 

100 sms. of 
co^stl tuents 

'15aci 

OH^CH^OH^ 

'NaCl 

CH,CH^ 0 HCH_ 

Or 

1.70 

75 * 20 * 

10.62 

23.90 

2.95 

64.35 

13.70 

15*70 

5.20 

49.50 PP 

21.10 

5*9 * 

10.17 

25*45 




100 gnis. normal Butyl Alcohol (Cn^(CH^)gCIl,0H ) of d. - 0.806 
Cl dissolve 0.014 gm. NaCL at 25°- (Willard and Smith, 1922, 1923.) 

Equilibrium in the System Sodium Chloride, Tertiary Butyl Alcohol 
AND Water at 30°* 

(Olnninss and Rohblns, 1930.) 

The determinations were made as noted above. 


Ghus. per 

the three 

100 9B8. of 

constituents 

Ons. per 

the three 

100 gms. of 
co^stltuen ts 

Ctas. per 

the three 

100 gms. of 
c^pstl tuents 

NaCl 


(CHjj)gCOH^ 

'NaCl 


'NaCl 


0.0 


84*0* 

4.3 

27.7 

10.7 

— • 

0.3 


83.8 

4.5 

26.0 

11.2 

8.5 



60.0* 

4.6 

23.0 

12.5 

7.5 

1.5 


57.3 

5*1 

19.0 

13*9 

— 



48.0* 

6.7 

14.5 

14.1 

6.7 

2.4 


44.4 

9.0 

11.5 

15.6 

5*8 

3.2 


36.4 

10.0 

10.0 

18.4 

4*2^ 






22.4 

—— 


The plait point PP, at 25® was found by Ginnings, Herring and Webb. 
1933, to have the composition - 3.7 percent NaCl 36.7 percent 
(CHjljCOH + 59.6 percent H^O. The original results for the remaining 
points on the binodal curve are not given but only the values of 
arbitrary constants derived by empirical equations. 



Equilibrium in thb System Sodium Chloride, Butyric Acid 
AND Water at 25°. 

(Bury ana Mends, 1939 .) 

The mixtures separate into two li(iuid layers at concentrations Q.f 
butyric acid between 1,47 and 85*25 percent. 

Results for Solutions in Results for mixtures yielding 

contact with NaCl two liquid layers 

Upper Layer Lower Layer 


NATRIUM Na 


1 . per 100 ( 

ma. aac. sol. 

Qna. per 100 

DIRS. aat. sol. Gtes. per 100 { 

- _✓ 

^a. sat. 


NaCl ^ 

^ w?. 

NaCl ^ 

0 

4 9 fi 

NaCl 

0.0 

26.45 

34.86 

1.90 

32.70 

2.0 

0. 22 

26.30 

36.50 

1.69 

31*75 

2.07 

0.68 

26.05 

38.73 

1.58 

28.90 

2.20 

1.30 

25.76 

41.50 

1.49 

27.10 

2, 26 

1.47 

25.68 

44.78 

1.42 

22.76 

2.50 

89.25 

0. 12 

50.78 

1.35 

18.64 

3.20 

90.37 

0,11 

60.42 

0.9 

12.62 

4.44 

93*27 

0.07 

70.20 

0.85 

7.76 

10.15 

94 *06 

0.06 

76.38 

0.6s 

5.6s 

14.0s 

97.44 

0,03 

85*65 

0.50 

3*00 

21.15 

99.98 

0.02 

88.12 

o. 3 i(tr.pt. 

) 1.77 

25.48 


Equilibrium in the System Sodium Chloride, Iso Butyric 
Acid and Water at 25®* 

(Bury and Mends, 1939 .) 


Results for solutions in 
contact with NaCl 


Results for mixtures yielding 
two liquid layers 


Qbs. per 100 \ 

^8. aat. sol. 

Qns. per 100 1 

^s. aat. sol. 

Qns. per 100 i$ns. 

aat. sol. 

ISO 

NaCl V 

/ 1.0 

NaCl ' 

' C^HgOg 

NaCl ^ 

0.24 

26.31 

57.26 

0.0 

24. 10 

0,0 

0.73 

26.11 

69.34 

0. 10 

15.80 

1.25 

1.17 

25.88 

78.40 

0.11 

10.80 

3.95 

95.53 

0.06 

86.86 

0.14 

5.59 

10.63 

96.24 

0.04 

90.10 

0. 14 

3.67 

15.54 

98.34 

0.03 

94.13 

0. 14 

2.43 

20.88 

99.99 

0,01 

94.78 

0. mltr.pt.) 1.40 

D 

25.77 


Equilibrium in the Systems Sodium Chloride, Allyl Alcohol, Water, at 
20° AND Sodium Carbonate, Allyl Alcohol, Water, at 20®. 

(Frankforter and Temple, 1915.) 

Results for Results for 

NaCl + CH,: CHCH2OH + H2O. NajCOa + CH,: CH.CHjOH + HjO. 

Gms. per loo Gms. Alcohol + Water. tJm.s. per loo Gms. Alcohol + Water. 


NaCl. 

Alcohol. 

Water. 

Na.CO,. 

.\lcohoI. 

Water. 

3-509 

69.867 

30.133 

0.456 

61.112 

38 

888 

4.452 

04.858 

33 -r 42 

0. 708 

56.334 

43 

666 

5-079 

60.821 

39-179 

I.Oil 

51-930 

48 

070 

6.712 

54.683 

45-317 

1.468 

48.109 

51 

891 

8.776 

47-132 

52.868 

2.580 

41.052 

58 

948 

10.650 

40.392 

59.608 

3-414 

37.126 

62 

874 

12.535 

33-224 

66.776 

4.739 

32.166 

67 

834 

14.Q25 

27.261 

72.739 

7-774 

23.753 

76 

247 

18.557 

19-705 

80.295 

10.079 

18.407 

81 

593 
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SODIUM CHLORIDE 

The binodal curve for the System Sodium Chloride, Ailyl Alcohol and 
Water at 25° has been determined by Ginnings and Dees, 1935, but the 
authors do not give their experimental results but only the values of 
a series of arbitrary constants calculated by means of an empirical 
efiuation. From these the conclusion is drawn that allyl alcohol seems 
to be more difficult to salt out than either normal or Iso propyl 
alcohol. 

Equilibrium in the System Sodium Chloride, Dioxan and Water at 25°. 

(Hera and Lorenta, 1929.) 

Vol. percent Qm. Mol. NaCl 

in solvent per liter of solution 

10 4.70 

20 4*00 

30 3.68 

Between 23 and 85 Vol. percent Dioxan the mixtures separate into two 
liauid layers. The lower, rich layer, contains 3.28 gm. mol. NaCl 
per liter and the upper, dioxan rich layer, contains 0,01 gm. mol. NaCl 
per liter. 


Solubility of Sodium Chloride in Aqueous Solutions of 
Tartaric Acid at 25°. 

(Hera and Hlebenthal, 1929.) 


Ons. 

pei^llter 

Solid 

Otas. pe;r liter 

Solid 

'We 


Phase 

^ Naci'^ 

4 D C 

Phase 

0.0 

314.5 

NaCl 

242.0 

283.5 

NaCl 

92.0 

308.7 

II 

630.0 

229.7 

" 

161.0 

298.1 

II 

733.0 

216.3 



Equilibrium in the System Sodium Chloride Ethyl Urethan 
AND Water at 25°. 

(Palltzsch, 1928» 1929.) 


On. Mols. per Solid 


1000 

g»s^ Hj,0 Phase 

^ NaCl 

"liHpC00CgH^^ 

6.12 

0.0 NaCl 

6.12 

0.1123 ” 

5 .96 

0.5612 " 

5.86 

1.119 ” + NHgCOOCgH.. 

5.187 Lower liquid layer 

3.21 


Qm. Mols. per Solid 

1000 ©ns* Hj^O Phase 

SfaCI— 

2.20 21.78 Upper liquid layer 

4.6s i.yS? NHgCOOC^Hj. 

3.55 3 .s 3 i 

1.0 39.0 " 

0.0 53.09 " 


100 cc sat. solution of Sodium Chloride in Ethyl Urethan contain 
0.132 gm, NaCl at 60°. (Stuckgold, 1917.) 
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The binodal curve and plait point of the system Sodium Chloride, 
Pyridine and Water at 25 has been determined by Ginnings, Webb and 
Hinohara, 1933, but the authors do not give their experimental 
results but only the values of a series of constants calculated by means 
of empiricail equations. 


Solubility of Sodium Chloride in Aqueous Solutions of Sucrose at 
AND Vice Versa. (Schoorl, 1923.) 


Gms. per 100 gms. Gms. per 100 gins. 

_sat. sol._ _sat. sol._ 


Na Cl. 

CiaH.sO,, 

Solid Phase. 

NaCl. 

Gis 

Solid Phase. 

23.3 

12.7 

NaCl 

8.6 

62.2 

1 . I .2 •+• C12Hjj Ojj 

17.5 

36.7 


1 1.5 

61 .7 

NdCl-4- » 

16.2 

43.0 

» -f- 1. 1.2 

6 .i 5 

63.0 

CijHjjOji 

9-75 

57.0 

1. 1.2 

1.62 

66.0 

» 

1.1.2 = 

NaCl.’C,, Hjj 

Q,2H,0. 





The author also gives very complete vapor tension data for this system. 


100 gms. H2O dissolve 236.3 gms. sugar 4*42.3 gms. NaCl at 31.25°, or 100 
gms. sat. aq. solution contain 62.17 gtns. sugar 4 n.13 gms* NaCl. (Kohl«, 1897.) 


Cl 


Equilibrium in thb System Sodium Chloride, Glucose 
AND Water at 24°. 

(Matauura, 1927 .) 


Ona. per 100 ns. sac. aol. Solid Gtas. per 100 sea. aac. sol. Solid 


Vl2°e 

NaCl ' 

Phase 



3 Phase 

0.0 

26.46 

NaCl 

36.90 

14.50 

1.2.1 

2.84 

25.87 

'1 

38.67 

13.61 

II 

5.21 

25.28 

If 

41.62 

11.92 


9.90 

24* 10 

II 

44.05 

10.95 

V 

13*09 

23.38 

II 

47.35 

9.57 

n ”: 

19*77 

21.90 

" 

47.23 

8.28 


23.87 

20.83 


47.73 

7.65 


27.81 

19.87 

" 

47.74 

6.97 

" 

29.47 

19.50 

" 1.2.1 

48.08 

5.60 


31.70 

18. 10 

1.2.1 

48.12 

4.04 


33*74 

16.87 

" 

48.5s 

2.49 


34.92 

15.98 

It 

48.68 

0.00 


1. 2. 1 = 

NaCl.aEC^H^OjJ.H^O. 
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Solubility op Sodium Chloride in Liouid Ammonia. 

(Pacsciiekfi, 1933 .) 

The authors results were plotted and the following values taken from 
the curve. The results of Johnson and Kromboltz, 1933; Scherer, Jr., 
1931; Linhard and Stephan, 1933, 1934*. Portinow and Rawdiae, 1937, 
agree in general with those of Patscheke. The results of Hunt, 1932, 
at 25° are apparently too low. 


0 

Gms. NaCl per Solid 

.0 

C 5 ms. NaCl per 

Solid 


100 sat, sol. Phase 

t 

100 HJns* sa-C’* 

Phase 

-76.3 

0.0 NH, 

“10 

14.5 

NaCl.sNH 

"76.6 

0.28 " NaCl.sNH. 

- 8.5 

16.3* 

It* 

" 70.0 

0.4 NaCl.sNlL 

“ 9.5 

15.4 

'* 

"60.0 

0.55 

"11.5 

16. 3 * 

ti 4 

-50 

1.15 " 

" 5.0 

13»4 

NaCl 

“40 

2.10 " 

0 

11.5 


"30 

4.0 " 

'^‘lo 

7.85 

n 

"20 

7.5 

20 

5‘3 

" 

"15 

10.6 

30 

3»2 


"12.5 

12.6 

40 

2.0 

ti 



45 

1.6 

It 


* 'Metastaoie. 

Data for the isotherms of the System Na Cl NH^Cl ■¥ NH^ at “ic/*, 0° 
and are given by Patscheke and Tanne, 1935. They also give re¬ 

sults for the solution temperatures of mixtures in various ratios of 
NaCl and NH^Cl as compared with the solution temperature of each salt 
separately. 

Equilibrium in the System Sodium Chloride, Sodium 
Nitrate and Liquid Ammonia at 

(Portnow and Rawdlne, 1937.) 


Gtas. per 

100 gms. 

sat. sol. 

solid 

Qms. per 100 ^s. 

sat. sol. 

Solid 

/Nan 

NaNOjj 


Phase 

^ NaCl 

Ne^ 4 u^ 

— 

Phase 

11.60 

0.0 

88.40 

NaCl 

4.32 

31.07 

64.61 

NaCl 

10.76 

3*61 

85-73 

II 

2.21 

41.60 

56.19 

II 

9.34 

11.30 

79.30 

II 

0.95 

49.64 

49.41 

II 

7.41 

18.77 

73.82 

II 

0.92 

50.70 

48. 38 

II 

6.79 

21.96 

21.25 

ft 

0.83 

55.12 

44.0,5 

It 

6.43 

22.80 

20.77 

II 

0.0 

56.04 

43.95 

II 

Solubility 

OF Sodium 

Chloride in 

Liquid 

Ammonia 

Containing 



Increasing 

Amounts of 

Sodium 

Nitrate 




(buyer, Bleler and Schmid, 1934.) 

The results are presented only in the form of a diagram from which 
the following approximate values were read. 


Ckis. NaCl per 100 gms. sat. solution in Liquid Aminonla Containing: 


t“ 


0^5 NaNOg 

101; NaNO^ 

nsnOjj 

30^ NaNOjj 

40f NaNOj^ \ 

-30 


4.3 

4.2 

4. 1 

3.5 

3.0 

-20 


8.0 

7.5 

7.2 

6.0 

4.5(“21° 

- 9.5 


15.4 

12.0*"10°) 

9.5(-ll°) 

7,2(”13°] 

1 3.0 

0 


11,2 

9.0 

7.0 

4.5 

2.0 

-s-io 


7.5 

6.5 

4.5 

3,5 

2.0 

20 


5.0 

4.2 

3.0 

3.0 

2. 0 
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Equilibrium ik the System Sodium Chloride, Sodium 
Nitrate and Liquid Ammonia at 25°. 

(Hunt and Boncyic, 193s.) 

0.2$ gni. of the less soluble salt was mixed with variable amounts of 
the more soluble salt and ammonia added in excess. Ammonia was then 
allowed to escape from the solution until a single crystal of salt sepa¬ 
rated from solution. Identical results were obtained by approaching 
the saturation point from opposite sides. 


Ctai. Mols. per 100 gma. Mols. NH 


C3m. Mols. per 100 


“HaCI 

NaNOg 

- V i -F3an- 

NaNo^ 

0.088 

0.0 

0.0686 

1.694 

0.087 

0.46 

0.0590 

1.787 

0.0746 

1.232 

0.0524 

1.80 

0.0700 

1.482 

0.0 

1.95 

) gms. liquid 

Sulfur 

Dioxide dissolve 0.016 gm. 

NaCl at 0°. 


(Jander and Wickert, 1936; Jander & Ruppolt, i937») 

100 gms. sat. solution of Sodium Chloride in Selenium Oxy Chloride 
(^eOClg) contain 0.57 gm. NaCl at 25°. (Wise, '’923.) 

Fusion-point data are given for: 


NaCl 

Na^CrO. 

(Sackur, 1911-12.) 


If 

+ NaF 

(Ruff and Plato, 1903; Walters 

1910; Plato, 1907.) 

11 

+ NaOH 

(Scarpa, 1915.) 


If 

f NaT 

(Ruff and Kato, 1903; Amadori 

1912a.) 

If 

+ NaNO. 

(Meneghini, 1912.) 


If 

^ Na.PX 

(LeChatilier, 1894.) 


II 

+ NaX 

(Ruff and Plato, 1903; J^ecke 

, IQ08; Wolters, 1910; 



Sackur, 1911-12.) 


II 

+ SrCl 

(Vortisch, 1914; Sackur, 1911- 

12; Scholich, 1920.) 

11 

SrCO, 

(Sakur, 1911-12.) 


II 

+ TlCl 

(Saindonnini , 1911, 1914.) 



Cl 


SODIUM HYPOCHLORITE Na Cl 0.3ll,n. 


CIO 


Solubility or Sodium IIypochlouite in Water, Determined by the 




Freezing-Point Method. 

(Sunfoiii 

'eho 

and 

jriirdnet, 

11 ) 24 .) 



Gms. NaClO 



Gms. 

a CIO 


t". 


per i()0 gnu 

.sat.sol. Solid Pha.se. 

t'*. 

per 

100 Am 

s. sal. sol. 

Solid Pliasc. 

•— 2 

(). 

... 3 . 

0 

let 

23 . 0 . 


S-) 

0 

NaCl 0 . 3]|.,0 

— 7 

0. 

10 

0 

)) 

2,1.0. 


42 

. 0 


— I'l 

0. 

13 

0 

» 

2 .'! . 3 m. J)t. 

44 

.0 

» 

—1(). 

.(). 

... 1 C). 

2 

Ice^ NaCl 0 . 3 ll .>0 

24.0. 


4 (> 

.0 

)) 

— VI. 

,0. 

.. . 20 

0 

l\aCl 0 . 5 iI ..0 

23.0 1 

.|)l. 

4 H 

. 5 >■« 

(:iO.;id.jO-f-NaClo. 2 ,.ilI .,0 

0, 


_ 22, 

7 

» 

3o. 0. 


3 o 

.0 

NaCIO.2, )iUO 


.0. 

.... 26 

7 

0 

40.0. 


32 

.3 


15 

. 0. 

.... 3 o, 

6 

)) 

5o. 0. 


36 

. .3 

» 

20 


... 3 A. 

H 

» 

36 . 0 . 


61 

. 2 









1250 


Na NATRIUM 

SODIUM CHLORATE NaClO,. 


Solubility in Water. 

(Carlson, 1910; Le Blanc and Schmandt, 1911; Osaka, 1903-08.) 



dof 

Gms. NaClOa per 

100 Gms. HjO. 


dol 

Gms. NaClOajper 
100 Gms. H2O. 

t . 

Sat. Sol. 


Sat. Sol. 

“IS 

1.380 

72 

40 

1.472 

126 (iisLeB. &S.) 

0 

1.389 

79 (80 LcB.&S.) 

50 

. . . 

140 (126 

10 


89 (87 

60 

1*514 

155 

15 

I. 419 

95 (91 

70 


172 

20 

1.430 

loi (95.7 

80 

I -559 

189 

25 

1.44 

106 (loiO.) 

TOO 

1.604 

230 

30 

, .. 

113 (losLcB. &S.) 

122 (b. pt.) 

1.654 

286 


Solubility of Sodium Chlorate in Water. 

Results of Billiter, 1920. Results of Bell, 192.3. 



Gins.NnClOaPer 


Gms. Na Cl O3 per 


Gms.NaClOs per 


Gins.N’aCIOj per 

t”. 

100 cc. snl. sol. 


100 cc. sat. sol. 

t". 

100 sms. sat. sol. 

t". 

loo gms. sat. sol. 

20. 

. . 72.2 

70,, 

.. 96-0 

0. 

.. 44.32 

So. 

.. 5 1. 3 o 

3 o. 

.. 77,0 

80.. 

100.2 

10. 

• 70 

35 . 

.. 52.38 

40. 

. 82.0 

90.. 

106.0 

20. 

.48.95 

40. 

... 53.54 

5 o. 

60. 

.. 86.6 
.. 91*3 

100.. 

. . 11 I .0 

25 . , 

... 5 o.i 3 

100.. 

... 67.10 


Saturation was secured in both cases by constant agitation in a thermostat. 


CIO 


Solubility of Sodium Chlorate in Aqueous Solutions of Sodium Chloride 


(Billucr, 1920.) 

_ Gni.<. N.tCI Oj |M*i' 100 PC. .sul. solulloM In _ 

t ’ A<|. 10 “/o Na CL Aq. Ai}. '.\t »/„ N’n Cl. 

20. 66 57.4 41.8 

40. 75 65 4 ‘A 

60. 83.5 70 4‘^-4 

80. 92 77 43.3 

100. 102 87 44 


Solubility of Sodium Chlorate in Aqueous Sodium Chloride Solutions 

AT 20®. 

(Winteler, 1900.) 


Sp. Gr. of 

Gm.s. per Liter. 

Sp. Gr. of 

Gms. per Liter. 

Solutions. 

' NaCl. 

NaClOj. 

Solutions. 

NaCl. 

NaClOj. 

1.426 

S 

668 

1*365 

175 

393 

1.419 

25 

638 

1*345 

200 

338 

1.412 

50 

599 

1*319 

225 

271 

1*405 

75 

559 

1.289 

250 

197 

1.398 

100 

522 

1.256 

275 

120 

1.389 

125 

484 

1.235 

290 

78 

1-379 

150 

442 

1.217 

300 

55 


100 gins. H2O dissolve 24.4 gms. NaCl + 50.75 gins. NaClOa at 12®. 

100gins. H2O dissolve 11.5 gms. NaCl -f- 249.6 gms. NaClOaat 122°. (Schlosing, 1871.) 
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NATRIUM N? 


SODIUM CHLORATE 

Eqtjilibritim in the System Sodium Chlorate, Sodium 
Sulfate and Water. 

(Ricci and Yanicic, 1937.) 


d. of Qds. per 100 gv^s. sac. sol. Solid Oms. per 100 ^s. sac. sol. Solid 

sac. sol. ' N^iol ^ Na_SO, ' Phase ' NaC10_ Na_SO^ ' Phase 

" 3/^4 o \ 

Results at 15° Results at 25° (con.) 


1.406 

47*91 

0.0 

NaClOj 

23.45 

12.64 

Najo 

1*423 

45.86 

2.19 

II 

18.05 

13.90 

" 

1.422 

44.34 

3*83 

" 

12.30 

15.77 

II 

— 

42.66 

5 * 59 * 

II 

6.58 

18.20 

It 

1.424 

41.85 

6.44* 

» Na 

0.0 

21.78 

II 

1*393 

35-93 

8.91* 

Na 




1.422 

44.12 

4.06 

NaClO^ Na.10 

Results at 

45 ^ 


— 

43.07 

3.89 

Na. 10 




1.372 

39.37 

4.02 

II 

54.59 

0.0 

NaClO 

1*323 

34*75 

4* 06 

fi 

53.10 

1.77 

•• 4.1.3 

1.200 

19.86 

5.52 

" 

50.22 

2.40 

1.3 

1.106 

0.0 

11.60 

II 

40 .14 

5.8s* 

" 





28.23 

12.66* 

II 


Results 

at 25° 


20.10 

18.68* 

II 





51.46 

2.38* 

Na 


50.14 

0.0 

NaClOg 

49.71 

2,57 

" + ii 


47.62 

2.80 

II 

45.88 

3.5s 

II 


46.64 

3.86* 

” + Na 

36.12 

6.87 



46.62 

3.87 

" 1.3 

17.88 

17.52 

II 


44* 10 

4.76* 

1.3 

0.0 

32.08 

II 


39*75 

6.70" 

II 

Results at 

75 ° 



3 U • 36 

9.61* 






30.80 

11.90* 

II 

61.40 

0.0 

NaClO, 


25.26 

15.72* 

II 

60.73 

1.0 

” 1 


46.31 

4.01 

" Na 

58.34 

1 . 37 

1.3 


44.76 

4.60 

Na 

56.25 

1.62 

" 


38.07 

7.21 

ft 

52.84 

1.94* 

" 


32.47 

9.86 

II 

46.82 

3. 27 * 

" 


28.02 

12.53* 

II 

41.42 

5 . 11 * 



17.09 

19.89* 

tl 

57.81 

1.61* 

Na 


6,03 

28.62* 

It 

55.71 

1.52 

4 - 1 


0.0 

33.97* 

ri 

51.85 

2.09 



29.90 

12. 26* 

1, + Na. 10 

45.51 

3. 19 



29.52 

12.20* 

Na. 10 

27 . 19 

10.56 



28.90 

12. 12 

" + Na 

6,26 

24. 70 

II 


27.36 

12.06 

Na. 10 

0.0 

30.33 

II 

• H 

Metastable 

Na - Naj^SO^; Na.io ” Na 

.^SO^.ioH^O; 

1.3 “ 

NaClO^. 


3Na,S0,. 

Results for this system at 0°, 20® and 40® are given by Rabaevr, 
1936, but the author failed to find the double salt, NaClC^ .sNa^SO^^, 
or trace the metastable portions of tlie curves. 






Na NATRIUM 

SODIUM CHLORATE ' " 

Equilibrium in ihe System Sodium Chlorate, Sodium Iodate and Water. 

(Pled, 1038.) 


Results at 2 $° Results at so*’ 


d. of Gns. per 100 gras. sat. sol. Solid Gtos. per 100 gns. sat. sol. Solid 


sat. sol. ^ 

KalOj 

NaCio^ 

A Phase 


Nacio^ 

3 

) Phase 

— 

0.0 

50.14 

NaClO^ 

0.0 

55.74 

NaClO, 

l.q.44 

1.16 

49.52 

1! 

1.26 

54.98 


1.444 

1.29 

49.38 

" + NalO,. 

•HO 1.69 

54.71 

’• NalO, 

1.440 

1.30 

49.19 

NalO^.Ii^O^ 

1.75 

53.83 

NalO^ 

1.425 

1.33 

48.13 

II 

2.14 

47.86 

II 

1.4O4 

1.39 

46.27 

II 

2. 2 

45*0 

"+NaIO,.l 

1.396 

1.46 

44. 56 

" 

2.50 

43.4* 

II * 

~~ 

1.52 

42.99 

It 

1.87 

54.59 

NaClO, + 

1.332 

1.69 

38.66 

M 

1.92 

53.20* 

NaIO,:H 0 

1.273 

1.97 

32.57 

II 

2.12 

48.95* 

II 

1.204 

2.43 

24.67 

II 

2.41 

43.71 

II 

1.146 

3-14 

16.50 

II 

3.23 

33.33 

II 

1.098 

4.51 

8.36 

" 

5.69 

16.56 


1.075 8.57 

* = Metastable. 

0.0 


7.67 

13.49 

10.02 

0.0 

II 


CIO Solubility of Sodium Chlorate in Aqueous Ethyl Alcohol. 

(Carlson, lyio.) 


t". 

Gms. NaClOa 

per Liter of Sat. Sol. in 

Aqueous Alcohol of: 

20 

50 Per cent. 

313-3 

75 Per cent 
no. 8 

90 Per cent. 
16. I 

40 

321.8 

133-5 

22.9 

60 

326.8 

iSS-8 

29 

70 


161.3 



100 gms. alcohol of 77 Wt. per cent dissolve 2.9 gms. NaClOs at 16°. (Wittstcln.) 
100 gms. alcohol dissolve i gm. NaClOa at 25°, and 2.5 gins, at b. pt. 

100 gms. glycerol di.ssolve 20 gms. NaClOs at 15.5°. (Ossendowski, 1907.) 

100 cc. anhydrous h>'drazine dissolve 66 gms. NaClOa at room temperature. 

(Welsh and Broderson, 1915.) 

SODIUM Per CHLORATE NaClO^.H^O. 

Solubility op Sodium Perchlorate in Water. 

(Comec and Dlckely, lo???.) 



d. of 

Qms. NaClO^ 

4 

per Solid 

cO 

d. of 

0»3. NaClO. per 

4 

Solid 


sat. sol. 

100 sat. 

sol. Phase 


sat. sol. 

100 feSswfl* sat. sol. 

Phase 

0 


62.87 

NaClO^.H 0 

25 

1.757 

73.21* 

NaClO^ 

15 

1.663 

65.63 

ir ^ 

38 

1.757 

72.83* 


25 

1.683 

67.82 

fi 

55 

1.756 

73.94 

II 

38 

1.713 

70.38 

II 

75 

1.757 

75.01 

II 

50 

1.749 

73.26 

II 

100 

1.758 

76.75 

II 

15 

1.758 

71.68* 

NaClO^ 

4 

143 

1.789 

79.03(1) 

II 


* Metastable; (1) Carlson, 1910. The results of this author at 15° 
and 50° are considered too low. 
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NATRIUM N 


SoLUBiLitY OF Sodium Perchlorate in Water. {Freeth, 1924 



Gms. Nil <’• 

04 


(Jms. Nil Cl 0 

t”. 

per 100 sms. s. 

il. sol. Solid IMiftSP. 

t“. 

[)cr 10(1 Allis, sai. 

— 3 . 0 . 

10.00 

foe 

16.0. 

.. 65 . 51 

— 0.8. 

•>.o 

» 

>0.0. 

.. 68.71 

—11.1. 

io 

>i 

io.o* 

.. 70.88 

—i;.8. 

.{(> 

») 

;K).o. 

.. 73.16 

“ -•>.*>, .0. 

.. ii 

» 

>0.8. 

.. 7 ‘>-‘> 

— 3 >..o. 

)() 

Ice-H MaCIOfll.O 

(io.o. 

, 74 -^ 

0.0. 


Na Cl O, .H .,0 

7 -).o. 

,76.0 


Solid 1‘liasc. 

NaClOi.HoO 


.) -hNaClOi 

’Nat'.lOv 


Eqoilibrium in T8* Systkm Sodium Pbrchlosatb, Sodium Chloridb and WAfER. 

(Cornec sad Dlcfeely# 19 ? 7 .) 


0 

a. of 

Obs. p«r 

100 0BS. 


sac. 

sac. 

^ _, 



nSacIo^ 

NaCl ’ 

0 

— 

62.87 

0 

f " 

— 

59.69 

2.53 


— 

52.82 

4. 37 

1 

— 

40.65 

8.63 

1 " 

— 

23.86 

15.44 

25 

1*683 

66.58 

1.37 

1 38 

1.723 

69.41 

1.05 

j 50 

1.749 

72.46 

0.81 


Qkis. p@r 100 gpis. 

sau sol. 
NSCIO. NaCl 


NaClO .H 0 55 
" NaCi 75 
NaCl 100 


" 4 -NaClO^.Fy 3 •’ 


1*664 69.32 


0*78 NaClH-NaClO^ 
0.83 " " 

0.0 N 

0.88 ” + NaCl 

1 .44 NaCl 


Kouii-ibhium in the System Sodium Perchlorate, Sodium Suleate and Wate: 
AT 35 ° and at (iO. (I'm.lll, 


RrsiiUs al 2 “)“. 


Results a I 60 ". 


1 (iiiis. pei 

( sal. 

r 101) gins, 
sol. 


Cnis. in‘r 
Sill. 

too glllN. 
sol. 


1 ^•Jv(:lO^. 

j 67.60 

i 67.67 

j ')3.;)8 

Na.,SOv. 

0.0 

I.7.1 

Solid Pliusr. 

>» -{-Na..S04. 
^a,S(), 

.NaClOj. 

7l.io 

:4.4o 

(>4.6) 

.Na.j SO,;. 

0.0 

O.7.9 

0.37 

Solid IMiiisP. 

^a Cl O 4 

» -4- ^auS04 
^a,S0 5 

1 I1.68 

i 3i.t1 

18.7-j: 

1 5.79 

I.I.H 

o-o; 

1 ■>..')() 

IK . 1 ') 

.NaiSOv-4- .\aoSO;.lo»,<> 

\a. 2 SO-, . po HaO 
») 

)•>,. I7 
3i. V) 
17.70 
0.0 

\ .11 
6.9') 
14.90 

3i . ’^0 

o 


* The author also -mvcs oo.iiplrle daU for llic quarlmiary rquilihria in l.hc sysLei 
Na ClO, + (NHJ. SO, + Nn4C104 + Na^ SO4 + 11,0 al. 0,:)“ and a(. ho . 
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Solubility of Ankydkous Sodium Perchlorate in Several Solvents at 25®. 

(Willard and Smith, 1923.) 


Solvfiiil. 

Water... 

Methyl alcohol... 

Ethyl alcohol. 

Propyl alcohol. 


(im.s. Na CI04 
^ pftp lo(»^:nis. 
vf s;il. .sol. .sat. sol. 

I.68iI 67.70 
t.o56i 33.9‘i 
0.8685 12.82 

0. 83 o 8 4 • 


Solvent. 

n Butyl alcohol... . 
ixo » .. .. 

Acetom;. 

Ethyl acetate. 


Gins.NaClO^ 
^ perioogm.s. 

of sat. .sol, sat. sol- 

^•8167 1.83 

o. 8 o 3 I 0.78 

1.0732 34.10 

o .<)'>74 8.80 


Solubility of Sodium Perchlorate in Normal Butyl Alcohol Containing 
Increasing Percentages of Perchloric Acid at 25® ±: 3®.0 and at the 
Boiling-Point. (Smith, 1923 a.) 

The results are given only in the form of a diagram, from which the following 
approximate values were read. 


Gm.s. NaClO^ Gms. NaCIOv 


Gm.s.HCl04.2Hj0 
per 100 gms. solvent. 

per 100 gms. 

.sat. sol. at 

Gm.s. HCl 04.?H,0 
p(‘r 100 gms. solvent. 

per 100 gms. sal. 

. sol. at 


b. pi. 

2.r±:r.o. 

b. pt. 

0.0 (=:/ilnUyl ale.)., 

. . 2.8 

7.5 

0.6 . 

. .. 3 .o 5 

8.2 

a . 

. . 2.0 

7.8 

0.8. 

3.0 

8.35 

0.0 

0.4.... 

.. 3.0 

8.0 

1.0. 

... 2.8 


Solubility of Anhydrous Sodium Perchlorate in Mixtures of Ethyl Acetate 
AND Alcohols at 25® zfc 0 ®. 1 . ( Smith, 1925 .) 


Gm.s. NaClO^ per 100 gms. sat. sol. In solvent composed of ethyl acetate and 


Volnmft V 0 alcohol 

Methyl 

Ethyl 

9 y“ /o Ethyl 

n Butyl 

n Butyl* 

Ethyl** 

in solvent. 

alcohol. 

alcohol. 

alcohol. 

alcohol. 

alcohol. 

alcohol. 

0,0 (= Lilly 1 acclule. 

8.8 

8.8 

8.8 

8.8 

8.8 

26.32 

5.0 . 

- 

13.83 

14.12 


11*97 

- 

10.0 . 

19.39 

23.07 

i 6 .o 5 

16.92 

12.34 

1 3 .00 

29.32 

20.0. 

18.55 

20.00 

i 3 .16 

14. 32 

3 i.i 6 

3 o.o. 

25.85 

19.66 

21.75 

- 

14.75 

32.44 

40.0... 

27.81 

20.08 

22.79 

12.82 

14.71 

33 .26 

. 5 o.o.. . 

29.38 

20.07 

23 . 3 o 

11*99 

13.98 

33.63 

60.0. 

3 o. 5 o 

19.67 

23.,^9 

10.54 

13.09 

33.61 

70.0. 

3 i. 6 i 

18.78 

22.73 

- 

11.66 

33.20 

80.0 . 

32.56 

17.53 

21 .92 

G.70 

9-85 

32.56 

9 °-« . • • • 

33.44 

15.82 

20.96 

4.35 

7.87 

31.56 

95.0 . 

- 

14.80 

21. 3 l 

- 

6-97 

31 .10 

TOO.O. 

34.33 

12,87 

20.60 

2.19 

4.27 

29.80 


* A different sample of n Butyl alcohol of dp = 0.8065 and 1). pt. 112*-118". 
The solid phase in this case was NaCIO^.HjO instead of the anhydrou.s salt. 


SODIUM Di CHROMATE Na^CrgO,^.ali^O, 

0PQ Solubility of Sodium DiChromatk in Water. 


The results of Mylius and Funk, 1900; Gerassimow, 1930 and Rakowski 
and Nikitina, 1931 were plotted and the following values taken from 
the average curve. 



(Wia. NSgCrgO,^ 

100 0aa. sac. 

per Solid 

sol. Phase 


too 0BS. sac. 

iper Solid 

sol. Phase 

0 

62.0 

Na^Cr^O^. 2 fL 0 

2 £ 7 2 

60 

72.9 

Na,Cr, 0 ,. 2 H ,0 

15 

63.9 

" 

80 

79»0 

II 

25 

65.5 


82.5 

79*9 

" + Na Cr 0 . 

Na^CrA 

40 

68.3 

M 

90 

80.2 

50 

70.5 

II 

100 

80.6 
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SODIUM CHROMATES (Mono, Di, etc.) 

Solubility in Water. 

(Mylius and Funk, 1900; see also Salkowski, 1901.) 

Sbdium Monochromate. Sodium Dichromate. 


Gms. Na2 

Mols. Na2 



Gms. Nas 

Mols. Nag 


1; 

Cr04 per 

Cr04 per 

Solid 

t ®. 

Cr207 per 

Cr207 per 

Solid 


100 Gms. 
Solution. 

100 Mols 
H2O. 

Phase. 


loo Gms. 
Solution. 

100 Mols. 
H2O. 

Piuse. 

0 

24.07 

3.52 Na2Cr04.ioH20 

0 

61 .98 

II .2 

Na2Cr207.2H20 

10 

33-41 

5-55 

** 

17 

63.82 

12.1 

“ 

18* 

40.10 

7-43 

it 

i8t 

63.92 

12.16 

“ 

18.5 

41.65 

7-94 


34-5 

67.36 

14.2 

44 

19 s 

44-78 

9*01 

“ 

52 

71.76 

17.4 

44 

21 

47-40 

10.00 


72 

76.9 

22 .8 

•4 

25.6 

46.08 

9 . 52 Na 2 Cr 04 . 4 H 20 

81 

79.8 

27.1 


315 

47-05 

9.90 

“ 

93 

81.19 

29.6 

Na 2 Cr 207 

36 

47-98. 

10.2 

“ 

98 

81.25 

29.8 


40 

45 

48.97 

50.20 

10.6 
ir .6 

«i 


Sodium Tri Chromate. 

Gms. Nas Mols Nas 

49-5 

50-93 


u 

t ® 

’CraOio lier CraOjo per 

Solid 

545 

52.28 

12-2 

41 


100 Gms. 
Solution. 

100 Mols. 
H2O 

Phase. 

S 9 -S 

53-39 

12.7 

44 

0 

80.03 

19.9 

Na 2 Cr 3 Oi 0 .H2O . 

65 

55-23 

137 

NaaCrOi 

ist 

80.44 

20.4 

“ 

70 

55-15 

13.6 


18 

80.60 

20.56 

•• 

80 

55-53 

13S 


55 

82.68 

23-7 


loo 

55-74 

14.0 


99 

85.78 

29.9 



• Sp. Gr. of sat. sol. at 18* 1.432* t Sp. Gr. of sat. sol. at 18“ = 2.059 

X Sp. Gr. of sat. solution at 18“ == 1.745. 


Sodium Tetrachromate. 


V* 

Gms. 

Na 2 Cr 40 i 3 

Mols. 

Na 2 Cr 40 i 8 

Solid 

0 

per 100 Gms. 
Solution. 

72.96 

per 100 
M0IS.H3O. 

10.5 

Phase. 

NaaCr^Ois^HaO 

16 

74.19 

II .2 

“ 

iS* 

74.60 

11.27 

44 

22 

76.01 

12.3 

44 


* Sp. Gr. of sat. solution at 18®** 1.936. 


Tetrasodium. Chromate. 
Gms. Mols. 

*6 Na^CrOs Na4Cr08 Solid 

per 100 Gms. per loo Phase. 

Solution. Mols. H2O. 


0 

33.87 

4.11 Na4CrO«.i3HOi 

10 

35.58 

4.42 

i8t 

37.50 

4.81 

27.7 

40.09 

5.38 

37 

45.13 

6.62 “ 


t .Sp. Gr. of sat. solution at iS"®*-1.446. 


A new hydrate of sodium chromate, Na2Cr04.6H20, was found by Salkowski, 
(1901) and the following data for its range of existence were determined. 


f. 


17.7 

19.2 

19525 

21.2 

24.7 


Gms. Mols. 

Na*Cr 04 NaiCr04 

per 100 per 100 Solid Phase. 
Gms. Mols. 

Solution. H2O. 




Gms. Mols. 

Na2Cr04 Na 2 Cr 04 
per per Solid Phase. 

100 Gms. 100 Mols. 

Sol. H2O. 


43 

6s 

8.62 Na2Cr04.ioH20 25.9 

44 

12 

8.77 “ 

44 

2* 

... “ +NaiCrO,.6HjO 28.9 

44 

64 

8.96 Na5Cr04.6H!0 29. 7 

45 

75 

9-37 “ .31-2 


46.3* 9. 57 Na2Cr04.6H20 

-f-N a2Cr04.4lIsO 

46.47 9.64 NavCr04.4H20 

46.54 9.67 

47.08 9.88 


This determination by Richards and Kelley (i9n). 
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Solubility of Sodium Chromates in Water at 30®. 

(Schreinemakcrs, 1906.) 


Composition in weight per cent: 

Of Solution. Of Residue. 


%Cr08. 

%Na20. 

%Cr 03 . 

%Na20. 

Solid Phase. 

0 

±42 



NaOH.HzO 

2 .00 

41.44 

5-83 

42 .64 

Na0H.H20 + NaaCrOd 

2.04 

40.89 



Na2Cr04 

4-23 

35-51 

27.52 

36-57 

“ 

6.64 

32 -34 

27.72 

34.60 

“ 

15-19 

27.06 

37-07 

32.20 

“ 

10.22 

2939 

15.48 

28 .41 

Na2CrC)4 + Na4Cr0/5.ijiH«0 

S -93 

28.49 

18.09 

26.89 

NauiCrOs. 131120 

8.62 

26.91 




13.12 

23.91 

18.57 

25.92 


18.44 

22 .86 




19.26 

22 .98 

21-54 

25-31 

Na4Cr05.i3H20 -f* Na2Cr04.4Ha0 

17.84 

24.21 

26.24 

24.98 

Na2Cr04.4H20 

28.82 

17.88 

31-97 

23-47 

“ 

38 -93 

16.30 

40.70 

20.83 

“ 

48.70 

16.49 

47-49 

19-75 

Na2Cr04.4H20 * 4 * Na2Cr207.2H20 

$0.68 

15-72 



Na2Cr207.2H20 

58.08 

13.89 

62.76 

17-38 

“ 

66.13 

13-70 

69.48 

16.06 

Na 2 Cr 207 . 2 H 20 + Na 2 Cr 80 io.H 20 

65.98 

14-15 

69.46 

15-15 

Na 2 Cr 80 io .1120 

68.46 

10.95 

73.88 

13-38 

Na2Cr30io.H20 + Na2Cr4Qi8.4H20 

66.88 

9-85 

71.27 

10.67 

Na2Cr30i8.4H20 

70.06 

11.85 

83-95 

9-57 

“ (?) 

69 .04 

II .04 

81.80 

6-43 

CrOs 

67.84 

9.81 

82.85 

5-42 

“ 

64.48 

4-51 

79-49 

2.71 

«C 

62.28 

0.0 


. . . 



100 gms. of a saturated aqueous solution contain at 30°: 

46.627 gms. Na2Cr04, or 100 gms. H2O dissolve 87.36 gms. Na2Cr04. 

66.4 gms. Na2Cr207, or 100 gms. H2O dissolve 197.6 gms. Na2Cr207. 

100 gms. absolute methyl alcohol dissolve 0.345 Na2Cr04 at 25°. 

(clc Bmyn, 1892.) 

Data for equilibrium in the system sodium chromate, sodium sulfate and water 
at 15° and at 25° are given by Takenchi (1915). The mixtures were rotated at 
constant temperature until attainment of equilibrium and both the saturated 
solutions and the undissolved residues were analyzed. Very extensive tables of 
results are given. The decahydrates of sodium and chromium are isomorphous 
and the results show that these two salts are mutually miscible in all proportions 
at 15°. At 25° the solubility curve consists of three branches. The solutions of 
the first branch are in equilibrium with decahydrated mixed crystals, those of the 
second branch with anhydrous sulfate and those of the third with both anhydrous 
sodium sulfate and hexahvdrated sodium chromate. 
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SODIUM CHROMATE Na.CrOv. 

Equilibrium in the System Sodium Chromate, Sodium Sulfate and Water. 

( Osaka and Yoshida, 1922 .) 

This is a continuation of the work of Takenchi, 199.5 (see remarks at bottom 
of the preceding ) Data are now given for the 

isotherms at 98^^, 3 i° and 33 ‘^ The results are, however, expressed in accordance 
with the formula 100 m Hg 0, a; Nag Cr O4 (100 — t) Nag SO4, and the tables 
show only numerical values corresponding to x and m. 


Results for the system Na2,Cr70 4 -NagS04 + HgO at 0°, 15°, 25°, 40°, 

80° and 98°, and for NagCr^O^ 4 NallSO^ 4 H^O at 20° are given by 
Rakowski aind Nikitina, 1931. 

Results for the systems Na2Cr207 4 NH 4 CI 4 H^O and NagCr207 4 
(NH^)j,Crj, 0 ^ + H^O at 0°, 20®, 50° and 75®, are given by Gerassimow, 1930. 


Solubility of Sodium Dichromate in Alcohol at 19.4®. 

(ReiniLzer, 1913.) 

An excess of Na2Cr207.2H20 was shaken with absolute alcohol for 10 minutes 
and the mixture filtered. The filtrate contained 5.132 gms. Na2Cr207.2H20 per 
100 cc. and its <^19.4 was 0.8374. The solution decomposed within a few minutes 
with production of a brown precipitate and evolution of an aldehyde odor. The 
results are, therefore, only approximately correct. 


Solubility op Sodium Chromate in Mixtures of Benzene and Acetic Acid. 

(Anders, 1933.) 


^0 

Percent CH.^COOH Qms. Na.CrO per 

^0 

Percent CH.,,COOH 

Oms. Na^CrO^ per 


In solvent 

100 0ns. sat. sol. 


in solvent 

100 Kws. aat. sol. 

0 

13.627 

0.054 

IS 

53.186 

7.354 

If 

27.599 

0.395 

28 

11.489 

0.138 

" 

49*773 

3.728 

" 

28.154 

1.282 

15 

11.649 

0.074 

If 

52.378 

8.756 

If 

20.264 

0.863 




The authors also 

give data for the lowering 

of the eutectic 

point of 

CHgCOOII 

" by 

additions of Naj,CrO^, 

I, s, 

and AgClO^. 



SODIUM FLUORIDE NaF 


Freezing-points of Auubohs Solutions of Sodium Fluoride- 
(Macheson and Maasa, 1929.) 


Q Oras. NaF per Solid 

^ 100 gFS. sat. sol. Phase 

“1.1 0.6 Ice 

“1.9 1*03 " 

-2.9 Eutectic 1,4 " NaF 



Na natrium 
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Solttbilitt op Sodium Fluoride in Water. 


The results of Jehn and Huddleston, 1924; Carter, 1928; Foote and 
Schairep, 1930; Nowasselowa, 1934; Nagcrski and Nowasselowa, 1935 
rayne, 1937, fall quite irregularly when plotted,and the average curve 
from which the following values were taken, can be only approximately 
correct. 



d. of 

Qns. NaF per 

. 0 

Gbis. NaF per 


sat. sol. 

100 gna. sat. sol. 

t 

100 sns. sat. sol. 

0 

— 

3.53 

40 

4. 21 

20 

__ 

3.90 

50 

4.35 

25 

1.0384 

3.98 

60 

4.47 

30 

““ 

4.05 

80 

4.66 

35 

1.03^4 

4.13 

100 

4.83 


F 


SODIUM FLUORIDE NaF. 

Soi.uBiLiTY OF Sodium Fluoride in Aqueous Solutions of Hydrofluoric Acid 

AT 20 ®. 

(John and Hudlestori, 1924 .) 

Saturation was obtained by. constant stirring in a thermostat for i 4 and 3o days. 
Paraffine bottles were employed. 


Gnis.j|T 

erlOO gms. ILO, 


Gms. perioo gms. HjO. 


NaPT 

IIF. 

Solid Phase. 

NaF. 

HF. 

Solid Phase. 

3.96 

0.0 

NaF 

2.46 

I . 16 

NaF.HF 

4.14 

0.081 

)) 

2.49 

1.20 

» 

4-19 

0. io 4 

)) 

2.20 

1.55 

)) 

4*23 

0.135 

)) 

2.04 

2.22 

» 

4.5i 

0.420 

» 

2.01 

2.70 

» 

4-56 

0 . 484 

))-f-NaF.HF 

1.88 

4.17 

» 

3.45 

0.660 

NaF.HF 

1.83 

8.68 


^-99 

0 . 831 

» 

1.79 

10.28 

» 


Solubility op Sodium Fluoride in Aqueous Solutions op 
Hydrogen Peroxide at 25°. 

(AXerlof and Turcfc, 1935.) 


Wt. Percent In Solvent 
Z 2 


Clma Mola. NaF per 1000 gns. solvent 


0*0 0.9989 

15.72 1.216 

31*43 1.4S7 

Freezing-points op Hydrogen Peroxide Solutions op Sodium Fluoride. 

(Matneson and Maas, 1929.) 


0 an. 

Mols. NaF per 

Solid 

,.0 

Qbi. 

Mols. NaF per 

Solid 

10c m- 

. mols. HgO + NaF 

Phase 

t 

100 

mols. + NaF 

Phase 

- 5.2 

3.8 

HA 

2 2 

-12.1 


9.8 


- 9.1 

7.4 


*13.9 


11.1 


-10.6 

8.0 


-15.2 

Rutec. 

12.3 

" + NaP 
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Solubility op Mixtures op Sodium Fluoride and Sodium Beryllium 
Fluoride in Water. 





(Nowasselowa. 

19S4.) 




^0 

Oms. per 

too gms. sat. 

sol. Solid 

Ons 

, per 100 

^s. sat. 

sol. Solid 


'' NaF 

Na^BeF^ 

'' Phase 


NaF 

Na^BeF^ 

^ Phase 

0 

3.81 

0.22 

NaF + Na ReF 

60 

3.85 

0.47 

NaF 4 Na^BeF 

20 

3.84 

0.26 

II M 

80 

3.8s 

0.57 

II II ^ 

40 

3.76 

0.45 

II It 

94 

3.85 

0.80 

M 1. 


Solubility of Sodium Fluoride in Aqueous Solutions of Sodium Hydroxide. 
(NagoraKi and Nowosselow, 1935 .) 


Wt. PercenD _0ms. NaF per 100 gms.^sat. solution at; 


NaOH In Solvent 



40° 

80° 

940 ^ 

0 . 0 (= HO) 

3.99 

4.10 

4.47 

4.48 

4-73 

0.81 

3*49 

3*40 

3.51 

3‘56 

3*47 

1.67 

— 

2.89 

— 

— 

— 

2. 30 

2.65 

2.70 

2.81 

2.82 

3.03 

2. 70 

2- 37 

2 .a 5 

2.70 

2.84 

2.73 

5.66 

— 

1.68 

— 

— 

— 

7.90 

— 

1.25 

— 

— 

— 

18.40 

— 

0.38 

— 


— 


Phase studies of the system Sodium Fluoride,Sodium Phosphate aind Water 
at 25^^ and at 40*^ are given by Mason and Ashcraft, 1939* The results 
show that the supposed octahedral Ka^PO^.ioH 0 is really the double salt 
NaF.2Na3P0^. 19H2O,in samples of tri sodium phosphate containing as F 

little as 0.1 percent Sodium Fluoride. 

Equilibrium in the System Sodium Fluoride, Sodium Sulfate 
AND Water. 

(Foote and Schalrer, 1930.) 


G toa. per 100 gM. sat, sol. Solid ^ Oma. per 100 sat. sol. Solid 


c ^— 

""2^4 

NaF 

\ Phase 

/— 

-Ni^ 

“Far 

Phase 

-3.0 

0.0 

3.92 

Ice + NaF 

25 

8.67 

2.35 

NaF + 1.1 

*'1.12 

4.07 

0.0 

" + Na. 10 ” 

11.48 

1.74 

1.1 

“3 *o 6 

1.68 

3.42 

'• + "+NaF " 

21.34 

0.37 

" 4* N a. 10 

10. 

0.0 

3*92 

NaF 

fl 

21.71 

0.0 

Ma. 10 


3.95 

3*20 

ri 

33.26 

33.10 

trace 

" + Na. io4Na 

fl 

6.39 

2.98 

" + Na. 10 

35 

0.0 

4.02 

NaF 

H 

8.34 

0.0 

Na. 10 

II 

4.34 

3.18 

II 

15 

0.0 

3-93 

NaF 

" 

8.62 

2.50 

" + 1.1 


9.50 

2 . 50 

" f Na. 10 

II 

9.58 

2.09 

1.1 


11.70 

0.0 

Na. 10 

" 

11.60 

1.57 

M 

17.47 

12.58 

1.91 

1. i+Na. lo-fNaP" 

18.11 

0.62 

fl 

25 

0.0 

3.98 

NaF 

ri 

32.80 

trace 

" t Ni 


4.48 

3.13 

i» 

If 

32.96 

0.0 

Na 

Na. 10 

= Na^SO^ 


Na = Na^SO^; 

1.1 - 

NaF. Nag 

so,. 



Results for the quarternary system NaF + NaCl +• Na SO + H 0 at 25^ 
and at 35° are also given. ^ ^ ^ 


100 gms. Liquid Ammonia (NH3) dissolve 0.35 gm. NaF at 25°. (Hunt, 1932.^ 
100 gms. Liquid Sulfur Dioxide (SO^,) dissolve 0.029 NaF at 0°. 

(Jander and Ruppolt, 1937.) 
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Solubility of Sodium Fluoride in Several Alcohols,Each 
Determined Separately. 

(Oennuch. 193I.) 


^0 



Oraa. NaF per 

100 sac. solution 

in: 

c 


f Methyl Alcohol 


Ethyl Alcohol 

n Butyl Alcohol 



CHgOH 



CgHgOH 

ai3(CHj,)j,CHgOH 

20 


0.al3 



0,095 

0.0030 

30 


0.440 



0.108 

0.0041 

no 


0.458 



0. 119 

0.0043 

50 


0.476 



0.158 

0.0049 

55 


0.484 



0.179 

0.0054 



Solubility 

OF 

Sodium 

Fluoride in Acetone. 





(Lsnnung. 

193P.) 




d. of 







sat. sol. 



Ons. NaF per 1000 per Acetone 


18 

0.792 



0.000024 



37 

0.770 



0.000027 



Fusion-point data are given for 


NaF 4 

FeF, 

(Puschin and Baskov, 1913.: 

It 



It » 

It 

4 - 

Nar 

(Ruff “and Plato, 1903.) 

It 

+ 

NaOH 

(Scarpa, 1915*1 

It 


Na.SO, 

(Wolters, 1910.) 

M 


NapSiO, 
Na,Si ( 

(Booth and Starrs, 1931.) 

It 

+ 

) (Booth, Starrs and Bahnsen 


SODIUM Aluminum FLUORIDE (Cryolite) Na^jAlFg. 

100 cc sat. solution of Sodium Aluminum Fluoride in Water contain 
0.061 gms. Na^AlFg at 25°. (Carter, 1928.) 

SODIUM Beryllium FLUORIDE Na^BeF^. 

Solubility of Sodium Beryllium Fluoride in Water. 

(Nowaaselowa, 1934.) 


Ctas. Na^Be^per 

100 sat. sol. 


Oms. NSjjBeF^ per 
100 8»s. sat. sol. 

1.3^ 

60 

2.19 

1.41 

80 

2.55 

1.88 

94 

2.70 


SODIUM (Double) PHOSPHATE, FLUORIDE Na3P04.NaF.i2H20. 

100 gnis. water dissolve 12 gms. of the double sodium salt at 25 , and 57*5 
at 70°. Sp. Gr. of solution at 25® = 1.0329; at 70° = 1.1091. (Briegleb, 1856.) 
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SODIUM Silico FXUORIDE NaSiF.. 

6 

Solubility op Sodium Silico Fluoride in Water. 


Q Obs. NaSlFg 

.0 

(Carter, 1930.) 

Gtatf. NaSlFp 

,0 

Qms. NaSlF^ 

^ per 100 cc sat. sol. 

t 

per 100 cc sat,* sol. 

t 

per 100 cc sat. sol 

0* 0.435 

25 

0.762 

55 

1.328 

16 0.637 

35 

0.940 

78 

1.822 

20(fi*l,0054)0.737(l ) 

45 

1.120 

100 

2.45 (2) 

(ilWorthington and Haring, 
SODIUM Silico FLUORIDE 

1931; (2) Stolba, 

1872. 



Solubility op Sodium Silico Fluoride in Aqueous 
Solutions op Sodium Sulpate. 

(Rme and Hudlaaton, 1931,) 


Results at 17° 


Results at 20° 


Gtt. Mola. Na^SO^ par 
1000 Sna. solvent 

0.000 

0.050 

0.125 

0.250 

0.375 

0.500 

SODIUM Titano 


Ote. Mola. N&gSlF^ per 
loco 0i>d. sac., sol. 

0.0329 

O.OI43 

0.0068 

0.0042 

0.0034 

0.0029 


Gta. Mola. Na^SO^ per 
1000 gms. solvent 

0.000 

0.0050 

0.0100 

0.0150 

0.0250 

0.0500 


Gta. Mo Is. NSj^SlFg per 
1000 gms. aat. sol. 

0.0363 

0.0336 

0.0309 

0.0284 

0.0201 

0.0168 


FLUORIDE Naj^TiFg 


Solubility of Sodium Titano Fluoride in Water 
AND in Ethyl Alcohol. 

(Olnsberg, 193?.) 


Solvent Ctos. Ns-TIF^ per 100 cc sat. sol. 

« c 

20”22 Water 6.5 

20-22 98% CgHgOH 0.0031 

SODIUM GERMANATE Na^eO^.THgO. 


Solubility of Sodium Germanate in Water. 

(Pugh, 1932.) 


GeO 


t° 

Qms. Na^OeO, per 

2 3 

Solid 


tO 

Ores. NSgOeOg per 

Solid 


100 ©na. HgO 

Phase 



100 ®n«. HgO 

Phase 

~ 0.7 

2.38 Ice 



30 

28.65 

Na GeO,.7HJ 

“2.0 

8.04 



35 

32.6 


“ 3.0 

12.40 " 



45 

42.0 

If 

” 3.2Eutec. 13,1 " + 

Na,GeO. 

.7 Hj.O 

52.5 

52.7 

tl 

0 

14.5 Na GeO . 7H 0 

63.5 

72.0 

If 

+ 15*2 

21.4 

ri 


70.5 

85*5 

II 

20. 2 

23.7 



75.5 

99.6 

II 

25.0 

25*9 

ti 


83.5 

132.0 

II 
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SODIDM IODIDE NaI.2HjO. 


Solubility in Water. 

(fie Coppet, 1883; see also Etard, 1884; and Kremers, i8';6a.') 


i 0 

Grams Nal per 100 Grris. 

Solid 

t®. 

Grams Nal 

per 100 Gms. 

Solid 


Water. 

Solution. 

Phase. 


Water. 

Solution. 

Phase. 

20 

148.0 

59*7 NaI.2H20 

60 

256.8 

72 .0 

Nal-aHjO 

0 

158-7 

61 .4 

“ 

65 

278.4 

73-6 

“ 

10 

168.6 

62.8 

“ 

67 

293 

74.6 

Nal 

20 

178.7 

64.1 

4 < 

70 

294 

74.6 


25 

184.2 

64.8 


80 

296 

74-7 

“ 

30 

190.3 

65.6 

** 

100 

302 

75-1 


40 

205.0 

67.2 

“ 

120 

3^0 

75-6 

“ 

SO 

227.8 

69 s 

“ 

140 

321 

76 -3 

(t 


The eutectic mixture of Ice + NaI.5H20 is at “-31.5° and contains about 39 
per cent Nal. ^ (Meyerhoffer, 1904.) 

The tr. pt. for Nal-sHaO 4 “ NaI.2H20 is at —13.5 and the saturated solution 
I contains 60.2 gnis. Nal per 100 gms. (Panfilo£f, 1893a.) 

The tr. pt. for NaI.2H20 + Nal is at 64.3® and the saturated solution contains 
74.4 gms. Nal per 100 gms. (Panfiloff, 1893.) 

100 gms. H2O dissolve 172.4 gms. Nal at 15® and the di5 of the sol. is 1.8937. 

(Greenish, lyoo.) 

100 gms. sat. solution in H2O contain 65.5 gms. Nal at 30®. (Cocheret, 1911.) 


More recent very careful determinations of the Solubility of Sodium 
Iodide in Water by Scott and Durham, 1930; Ricci and Yanick, 1936; 
Hill, Willson and Bishop, 1933; and Ricci, 1934; 1936, give a very 
smooth curve from which the following values were read. 


0 

d. of 

CIns. Nal per 

Solid 

_0 

d. of 

Gms. Nal per 

Solid 

t 

sac. 80I. 

100 gns. sat. sol. 

Phaae 

^ sac. sol. 100 

gns. aac. sol. 

Phase 

0 

1.8612 

61.S 4 

Nal. 2 Hj,0 

63.13 

2.1068 

72,95 

Nal. 2! 

IS 

1.881 

63-33 

II 

68.1 

2 . 1 S 50 

74.8s 

" -*• f 

25 

1.919 

64.76 


75-4 

2.1544 

74.82 

NaT 

35 

1.951 

66.35 

" 

92.23 

2.142s 

75.0s 

" 

SO 

2.017 

69.42 

n 

100.0 

— 

75.14 
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Equilibrium in thb System Sodium Iodide, Sodium Iodate and 

fRlccl, 1934.) 


d. of 

Obis, per 100 

^s. sac. 

sol. Solid 0ms. per 100 

gms. sac. 

sol. Solid 

sac. sol.^ Nal 

NalOg 

' .Phase / 

Nal 

NalOg 

^ Phase 


Results at 

20 ° 


Results 

0 

0 

td 


1.318 

30.43 

1. S8 

DS 20 

0.0 

11.70 

NaI0,.H,0 

1.409 

38.26 

0.513 

fi 

40.84 

3.02 

NaIQr+ DSl 

1.686 

54.96 

0.062 

It 

48.20 

0.95 

DSis 

1.811 

61.36 

0 . 042 

It 

S6.i6 

0.36 

II 





62.52 

0.30 

tl 


Results at 

25" 


65.39 

0.32 

" + DSio 





66.40 

0,31 

DSio 

1.075 

0.0 

8.569 

NaI0_.H_0 

66.89 

0.30 

11 

— 

31.57 

2.42 

»• *»-^DS 20 

67.10 

0.30 

” + Nal. 2 

1.355 

33.06 

1.96 

DS 20 

67.35 

0.0 

NaI.2Hj,0 

— 

34.29 

1.62 

It 




1.391 

36.56 

i.i8 

II 

Results 

at ss® 


1.443 

40.42 

0.704 

” 




1.494 

43‘91 

0.455 

+ DSis 

60.97 

0.82 

OSio 

— 

46.06 

0.314 

DS 15 

63.59 

0.67 

tl 

1.605 

54.42 

0 . 102 

" 

66.78 

0,60 

II 

1.884 

63.71 

0.069 

11 

68.03 

0.61 

tl 

— 

64^70 

0.075 

" Nal.2)1.0 

69.11 

0.59 

II 

1.904 

64.71 

0.0 

NaI.2H20 





DS20 = 3NaI.2NaIO .20H 0 ; DS15 - 3NaI.2NaIO .1sH 0 ; DSio = 3NaI. 
2NaI03.ioHj,0. ^ 

Additional results for this system at 8°, 25° aiid 40° are given by 
Hill, Willson and Bishop, 1933» but these authors failed to determine 
the true nature of the solid phases. Theyreported the presence of 
solid solutions (mixed crystals) instead of the double salt here 
shovnoi to exist 


Equilibrium in the System Sodium Iodide, Sodium 
Nitrate and Water at 25°* 

(Ricci, Budlsn «nd Dorodulia, 1937.) 


Qns. per 

100 gms. sac. sol. 

^ _ -1 _ 

Solid 

/ NaNO^ 

Ta! ^ 

1 Phase 

0.0 

64.71 

Nal. 211,0 

2,57 

63.12 

II ‘ 

3.93 

62.06 

II 

5.48 

61.13 

" 4- NaN 

5.63 

60.88 

NaN03 


Qbb. per 100 gns. s&c. aol. Solid 

— ffsT ^—s Phase 

6.77 57.64 NaNOj 

8.73 52.70 " 

10,64 49.22 " 

14.38 42.48 " 

22,57 30.49 " 
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SODIUM IODIDE 

Equilibrium in thb System Sobiom Iodide, Sodium Sulfate and Water. 

(Pled, 193C.) 


nms. per 100 gM. sat. Sol. 


Gtos. per 100 


sat. sol. 

Na^SO^ 

NaT 

^ Phase 

—lia^So^ 

'--Hal 


Results at 

IS" 


Results 

at 25° 

1.881 

0.0 

63.35 

NaI.2H-0 

7.97 

31.21' 

1.881 

0.03 

63.32 

•• + Na,S0^ 

14.91 

21.22' 

1.875 

0.02 

62.89 

Na,S0^ 

26.65 

7.60" 

1.733 

0.15 

56.92 


33.97 

0.0 

1.613 

0.93 

50.15 

It 

7.63 

31*77 

1.542 

2.21 

44.83 

" 4 Na^^SO^aio 

Hp 7.94 

30.05 

1.532 

2.13 

44.07 

Na,S 0 ,.ioH ,0 

2 4 2 

8.70 

26.84 

1.490 

2.10 

41.78 

ri 

9.37 

24* 81 

1.460 

2.15 

39.67 

11 

10.81 

20. 30 

1.367 

2.51 

33.16 

II 

14.87 

11.50 

1.106 

11.60 

0.0 

II 

17.54 

6.77 





21.78 

0.0 


Results at 

25° 








Results 

at 45° 

— 

0.0 

64.79 

Nal.aH 0 



— 

0.06 

64.75 

" + Na SO 

0.0 

68.32 

— 

0.14 

62.05 

Na^SO^ 

0.43 

52.75 

— 

0.30 

56.54 

II 

2.22 

42.85 

— 

0.70 

51.91 


6.73 

31*73 

— 

2.06 

45.01 


17.19 

16.52 

— 

4.09 

38.58 

II 

32.09 

0.0 


Phase 


Na^SO, 


"+Na SO .loiy) 

NagSO^.ioHgCr 


NaI.2H.O 

Na^SO/ 


* Metastable 


Equilibrium in the System Sodium Iodide, Antimony Iodide and V[atbr. 

(Francois and Delwaulle, 193®.) 


Numerical results are not given but only a diagram from which the 
following approximate values were read 


Results at 15° 

Gtas, per 100 gjns. H^O 

Results at 35° 

Qns. per gns. H^O 

Results at 60° 

(tas. per 100 gwa. H O Solid Phase at 

____S_ 


^fa!-V 




NaT 

V each temperature 

0.0 

173 

0.0 

197 

0.0 

256 

N\I.2 HjO 

— 

— 

15.0 

200 ' 

50 

260 

II 

10 

175 

25 

205 

85 

275 

" + 2.1.8 

12 

150 

35 

165 

80 

240 

2.1.8 

30 

125 

55 

130 

90 

170 

II 

50 

100 

80 

110 

150 

140 

II 

65. 

90 

100 

105 

175 

140 

” +■ i.’i.6 

60 

75 

100 

90 

185 

120 

1.1.6 

— 

— 

— 

— 

200 

110 

" ^ Sbl 

— 

— 

— 

— 

130 

70 

Sbl, 

2. 1.8 

- 2NaI.SbIjj. 

.SHgO; 1.1.6 

- Nal.Sbl^, 

.6H3O. 
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Solubility of Sodium Iodide in Aqueous Ethyl Alcohol at 30°. 

(Cocheret, 1911.) 


Gms. per 100 Gms. Sat. Sol 
' Nal, ' CoHaOH. 

65.52 O 

64 3.42 

54.2 18.5 

48.8 28.5 

42.35 41.7 

Data are also given for the solubility 
ethyl alcohol at 30°. 


Gms. per 100 Gms 

Sat, Sol. 

Solid Phase. 

■ Nal. 

C2H5OH' 

38.5 

53-2 

NaI.2H20 

37-49 

55-37 

“ + Nal 

35-65 

5 Q -24 

Nal 

33-24 

61.78 


30.90 

68.70 

“ 


of mixtures of Nal + Na2C03 in aqueous 


Solid Phase. 
NaI.2H20 


Equilibrium in the System Sodium Iodide, Acetone and Water at 

( Macy and Thomas, 1926 .) 


The materials were carefully purified. Saturation was secured by constant 
stirring in a thermostat. 


it of 

Gms. p(ir 
sat. 

100 gms. 
sol. 

s Solid 

d of 

sat. sol. 

Nal. CHaCOCira- 

Phase. 

.sat. .sol. 

1.927 

67.0 

0.0 

Nal.allsO 

1 . 240 

I .753 

60 . 

8.'2 

)) 

I.I 92 

1.56 > 

54.3 

>9*4 

» 

I .144 

i. 45o 

49-9 

3 o. I 

» 

1.067 

1 .358 

46.3 

4d . 3 

); 

1 . 0 G 2 

1 . 3 ‘io ■ 

.L'-5 

46. 1 

»-:~NaI 



Gms. per 100 g:ms. 
sal. sol. 



■crrTcocitj. 

Solid 

Phase. 

40.5 

53.4 

Nal 

37.7 

58.0 

}> 

34.7 

62.9 

» 

2 - 9-4 

70 . () 

» (unstable) 

9 . 5.8 

71. -5 

Nal. 3 (CIl 3 GOGH 3 ) 


I 


Solubility op Sodium Iodidb in Purb Methyl Alcohol. 

(Lloyd, Brown, Olynwyn, Bonnell and Jones, 1923.) 


1-0 

Gms. Nal 

per 

Solid 

u 

100 gms. 

CH., 0 H 

Phase 

10 

\n 

NO 

.0 Nal. 

. 3CH3OH 

20 

72. 

.9 

II 

25 

78, 

.0 


27 

81 

•3 

II 


,0 

Qua. Nal per 

Solid 

L 

100 gms- CHjOK 

Phase 

28 

81.8 

NaI.3Cll,0H 

30 

81.4 

Nal ® 

40 

80.7 


SO 

8o, 1 

II 

60 

79*4 

II 


Solubility of Sodium Iodide in Ethyl Alcohol at Si®. 

(King and Partington, 1926 .j 

The authors used the greatest possible care in the purification of the alcohol and 
sodium iodide. They used a special apparatus designed to prevent the entrance 
of moisture and kept the solution in contact with dry hydrogen. The mixture was 
constantly stirred for 16 hours. The mean of 10 determinations gave 42-57 gms. Na I 

per 100 gms C2 II5 OH and the ^/2_5 of the sat. sol. was i.o 37 - 

4 
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Solubility of Sodium Iodide in Absolute Ethyl Alcohol at Temp¬ 
eratures UP to the Critical Point. 

(Tyrer, 1910a.) 


t“. 

Gms. Nal per 

100 Gms. CaHsOH 

t“. 

Gms. Nal per 

100 Gms. CaHjOH. 


Gms. Nal per 
100 Gms. CaHftOH. 

10 

43-77 

120 

45-2 

240 

32.7 

30 

44.25 

160 

45 

250 

26. 2 

50 

44-50 

180 

44-3 

255 

21 

80 

45 

200 

42-3 

260 

10.8 

100 

45-1 

220 

38 s 

261.5* 

8.6 



230 

36.2 




* crit. t. of solution. 


The mixtures were placed in sealed glass tubes which were heated in a specially 
constructed, electrically heated air bath. The temperature at which the last 
trace of salt just dissolved was determined in ^ch case. The experiments were 
made with very great care. Results are also given for the solubility of sodium 
iodide in the vapor of ethyl alcohol above the critical point. 


I 


Solubility of Sodium Iodide in Alcohols at 25®. 

(Turner and Bissett, 1913.) 


100 gms. Methyl alcohol, CHs OH 
“ Ethyl “ CaHfiOH 

“ Propyl “ C3H7OH 

“ Amyl “ CfiHuOH 


dissolve 

n 


<4 


90.35 gms. Nal. 
46.02 

28.22 “ 

16.30 


Solubility of Sodium Iodide in Mixtures of Alcohols at 25*^. 

(Herz and Kuhn, 1908.) 


In CH3OH + CsHsOH. In CH3OH + C3H7OH. In C2H5OH + C3H7OH. 


Per cent 

doK of 

Gms. Nal 

Per cent 

d^m of 

Gms. Nal 

Per cent 

d„w of 

Gms. Nal 

CH3OH in 


per loo cc. C3H7OH in 


per 100 cc. C3H7OH in 


i:>er loocc. 

Mixture. 

Sat. Sol. 

Sat. Sol. 

Mixture. 

Sat. Sol. 

Sat. Sol. 

Mixture. 

Sat. Sol. 

Sat. Sol. 

0 

1.0806 

35 -IS 

0 

1-3250 

63.22 

0 

1.0806 

35.15 

4.37 

I .1029 

37-68 

II. II 

1-2853 

58.45 

8.1 

1.0732 

34.60 

10.4 

1.1123 

38-71 

23.8 

1.2528 

54-64 

17.85 

I .0720 

34-05 

41.02 

1.1742 

45-98 

65.2 

I .1387 

40.71 

56.6 

1.0276 

28.41 

80.69 

I. 2741 

57-44 

91.8 

1.0420 

29.14 

88.6 

I. 0130 

26.13 

84-77 

1.2886 

58-92 

93-75 

1.0178 

26.49 

91.2 

1.0104 

25.88 

91-25 

1-3056 

Oi. 10 

100 

0.9968 

24.11 

95-2 

1.0020 

24.74 

100 

1.3250 

63.22 




100 

0.9968 

24. II 


Solubility of Sodium Iodide in Several Solvents. 

(At 22.5®, de Bruyn, 1892; at ord. temp. Rohland, 1898; Walden, 1906.) 


Gms. Nal 

Solvent. t“. per 100 Gms. 

Solvent. 

Absolute Ethyl Alcohol 22.5 43.1 

Ethyl Alcohol, d \^ = 0.810 ord. temp. 58.8 
Absolute Methyl Alcohol 22.5 77.7 

Methyl Alcohol, Jir, = 0.790 ord. temp. 83.3 
Propyl Alcohol, c/j5= 0.816 ord. temp. 26.3 


Solvent. 

Acetonitrile 
Propionitrile 
Nitro Methane 
Acetone 
Furfural 


Gms. Nal per 100 cc. 
Sat. Solution. 

at o". at 25'’. 

22.00 18.43 

O.OO 6.23 
0.34 0.48 

very soluble 
25.10 
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S(^LUBTLJTY OF SODIUM lODIDE IN SEVERAL SOLVENTS AT 25°. 

(Larson and Hunt, 19 ^.) 




d. of 


Ctos. Nal per 100 

Solvent 

Forwula 

sat. sol. 


gms. solvent 

Methanol 

CH,OH 

1.2615 


80.53 

Ethanol 

CaHsOll 

1.0466 


43.32 

1-Propanol 

CH-CH-CH.OH 

0.9699 


27.65 

i-Butanol 

CH^Cn2)^CHj,0H 

0.9397 


21.60 

2~Propanol (iso) 
2-Methyl-i-propaiiol 

CIlsCHOHCHj 

(CHjj^Cltai^OH 

0.9422 


26.32 

17.68 

(iso butyl) 

0.9085 


i-Pentanol 

CH (Cltj-CH.OR 
CHjCH CHOUCn 

0.9127 


16. 31 

2-Butanol (Sec.) 

0.8068 


15.02 

Solubility 

OP Sodium Iodide in Ethyl Alcohol 

Containing 

Increasing Amounts of Lithium 

Perchlorate 

AT 

25 • 


(HawKlns and Partington 

1930 .)- 



d. of 

Qns. per 100 gms. CpHi^OH 


Solid 

sat. sol. 

‘^Nal LICIO^ Total Solid 84 


Phase 

1.0460 

42.85 0.0 

42.85 


Nal 

1 . 0 S 22 

43.1s 0.864 

43.88 



1 . 0 SS 4 

43.14 1.760 

44.81 



1.0569 

1.0572 

43.02 2.33 

42.79 2.775 

45.24 

45.39 


'• NaC 10 ^-+ Lil 

1.0553 

42.34 2.39 

44.73 



1.0558 

42.10 1.85 

43.58 



• Determined by 

evaporation. 




Solubility op Sodium Iodide at 25® in 

Ethyl Alcohol 

IN Presence op: 


(King and Partington 

19 P 7 .) 




Lithium 

Iodide 


Sodium 

Thiocyanate 

d. of 

Ons. per 100 

J?-*- Vs™ 

d. of 

ana. per 100 j^a, C^HgOH 

sat. sol. 

/ Nal 

LI I ^ 

sat. sol. 

JToI NaCflS '> 

1.0460 

42.85 

0.0 

1,0460 

42.85 9.9 

1.0471 

34.71 

8.08 

1.0422 

41.81 1.17 

1.0476 

29.56 

13.31 

1.0360 

39.18 3.93 

1.0561 

15.57 

27.75 

1.0309 

36.70 6.48 

1.0975 

3.18 

46.80 

1.0305 

36.25 6.91 

1.1099 

2.56 

49.44 

1*0299 

35,65 7.61 

— 

0.0 

250.8 

0.8825 

0.0 20.99 


Solubility of Sodium Iodide in 

Alcohols. 



(Partington. 

and Win terton, 1934.) 





Qns. Nal per 

Alcohol 

Fomula 

c° 

100 Sns. sat. solution 

Allyl Alcohol 

CH,:CHCH.On 

25 

22.17 

Benzyl Alcohol 


25 

12.59 
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Solubility of Sodium Iodide in Acetone. 

Results of Results of 

Macy and Thomas, 1926. Wadsworth and Dawson, 1926. 


f'. 

d of 
sat sol. 

Gins. Nal 
per 100 gms. 
sal. sol. 

Solid 

Phase. 

t”. 

Gms. Nal 
per 100 gms. 
^ur^COCHa. 

Solid 

Phase. 

—34.0. 

. . 

3.2 

Nal.nCCHaCOCUa) 

1 

c 

0 

. . 5.5 

NaL-TiCIIjCOCira) 

— 12.3 . 

.. 0.873 

7.4 

» 

—10.0. 

.. 7.8 

» 

0.0. 

. . 0.899 

11.6 

» 

0.0. 

11.8 

)) 

-+-15.9. 

.. 0.984 

21.0 

» 

10.0. 

.. .18.2 

)> 

25 . 0 . 

I . 062 

28.5 

» 

20.0 

3 o.o 

)) 

25.7. 

1.070 

29.2 

»H- Na r 

25.7. 

.. 40.7 

))-i-Na I 

25 . 0 . 

1.067 

29.4 

Nal (unslahle) 

3o.o. 

.. 39.2 

Nal 

32 . 2 . 

. . 1.043 

32.2 

Nal 

40.0. 

35.6 

n 

40.2 . 


26.8 

n 

5 o.o. 

32.6 

» 

5 o.o. 


25.0 

» 

60.0. 

.. 28.6 

» 

57.2. 


23.6 

)) 

70.0. 

.. 25 .I 

)> 

59.8. 


23.0 

» 

80.0. 

.. 21.8 

» 


Solubility op Sodium Iodidb in Absolute Acetone. 

Powlands, Baaford, Tbonas and Jones, 1931.) 



Ons. Nal per Solid 

100 CHjCOCHj Phase 


Qms. Nal per 

100 gms. CH.^COCHj 

Solid 

Phase 

0 

11.5 

NaI. 3 (CH,C 0 CH,) 

30 

33.9 


Nal 

10 

18.2 


3 S 

36.7 


II 

15 

23.2 

II 

37 

33.1 

(1) 

II 

18 

24.7 

(1) 

40 

34.8 


II 

20 

29.9 

fi 

45 

32.9 


II 

25 

40 , 1 

II 

SO 

55 

30.9 

29.3 


•I 

II 


(1) Lannung, 1932- 

100 gms. pure acetone sat. with OO^ auid Nal contain 23.4 gms. Nal at 
16°. A saturated solution of Nal in acetone, through which a stream of 
OOg is passed, yields crystals of Nal. 3(CHgC00CH^). 

Solubility of Sodium Iodide in Acetamide. 





(Menschutkin, 

1908.) 





Gms. per 100 Gms. 
Sat. Sol. 



Gms. per 100 Gms. 


fc“. 

Solid Phase 

t“. 

Sat. Sol. 

Solid Phase. 

82 

Kal.aCHr 
CON Ha 

= Nal. 


NaL2CHr 

CONH2 

= Nal. 

m. pt. of pure acetamide CHaCONHj 

50 

59 

33 

Nal.aCHsCONHj 

78 

9-5 

5-32 

“ 

60 

60.5 

33.9 

U 

74 

18 

10.08 

« 

70 

62.2 

34.8 

it 

70 

25-5 

14 

il 

80 

64. 2 

35.9 

it 

66 

319 

17.86 


90 

66.5 

37-2 

it 

62 

37*3 

20.9 

U 

100 

69. 2 

38.7 

it 

58 

41.9 

23.44 

it 

no 

72.6 

40.6 

it 

54 

46.1 

25.8 

u 

120 

78.7 

44 

it 

50 

50 

28 

it 

125 

84.7 

47-4 

“ +NaI 

46 

53-7 

30.1 

U 

ISO 

85. r 

47-7 

Nal 

41 - 

5 57.7 

32.3 

“ +NaI.2CH3CONH2 

175 

85-5 

47.9 



100 cc. anhydrous hydrazine dissolve 6jl gms. Nal at room temp. 

(Welsh and Broderson, 1915.) 















t . 
—70 
—60 
— 5 o 
— 3 f) 
—10 
—10 
0 
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SoLUBim v OF Sodium Iodide in Methyl Ethyl Ketone. 
( Wadsworth and Dawson, 192 C.) 


H ATRIUM Na 


Gins. Nal 
per 100 Kins. 
CriaGO.Gall.. 


10.O 

14.0 

V.8.0 
•J'J .0 
2 - 2.8 
20.1 


Solid 

Phase. 

t". 

Gins. Nal 
per 100 Kill-. 
crraCOcdG 

Solid 

Pliuse, 

. 3 (CH:,C 0 .C,H 5 ) 

-r-lU. 

.... 17.4 

Nal 

» 

20. 

... . i 5 .0 

)) 

» 

00. 

.... 12.7 

» 

»-f^NaI 

40. 

.... 10.7 


Nal 

5 o. 

.... 8.9 

» 


60. 

7.4 

)) 


70. 

6.-2 


OF Sodium Iodidb in 

Liquid 

Ammonia., 




□US. Nal 

per 100 *. 

Authority 

b 

""gns. aac. sol. 

cc sac. sol. 


“42. 2 

— 

44.8 (Sherer, 

1931. 1 

- 37.8 

— 

48.8 

>1 

- 35.2 

— 

51.3 " 

II 

-31.5 

— 

54.6 

If 

0 

56.88 

— (Linhard 

and Stephcin 

25 

59.40 

— (Hunt, 1932,) 


100 gms. Liiiuid Sulfur Dioxide (SO^) dissolve 15.0 gms. Nal at 0° 

(Jander and Ruppolt, 1937.) 
Results for the vapor pressure-temperature relations in.the system 
Nal + SOg are given by Foote and Fleischer, 1931. 

Fusion-point data for Nal NaOH are given by Scarpa, 1915. 


SODIUM Mercuric IODIDE 

A saturated solution at 24.75°, prepared by adding Nal and Hgl2 in excess to 
water, contained 4.59% Na, 25% Hg, 58.25% I and 12.2% H2O, corresponding 
to 0.20 mol. alkali, 0.12 mol. Hg and 0.45 mol. I. (Duboin, 1905.) 


SODIUM lODATE NalO^.H^O. 

Solubility of Sodium Iodat* in Water. 

(Foot« and Vance, igjie; Comec and Specie, 1931; Hill and Donovan, 1931.) 


r.o 

d. of 

OSia. NalO^ per Solid 

,.0 

d. of 

Qns. NalO^ 

per Solid 

sac. sol. 

100 Mt. 

sol. Phase 

sat. sol. 

100 008. sat. 

sol. Phase 

0.35 

— 

2.38 

Ice.NaI0,.sH-0 

40 

1.102 

11.71 

NaIO,.H,C 

0 

1.024 

2.42 

NalOj.sBjO 

so 

1.119 

14.0 

n ® ^ 

5 

1.028 

3.30 

" 

60 

1 . 142 

16.5 

II 

10 

1.041 

4.39 

If 

70 

1.164 

19*0 

*' 

IS 

1.052 

5.86 

tl 

80 

1. 190 

22.2* 

tl 

19.85 

1.070 

7.83 

"+NaI0,.H-0 

73*4 

1.172 

0 

0 

*• -4- NalC 

25.0 

1.077 

8.67 

NaI0,.H’0 

67.0 


19.0* 

NalO^ 

25.0 

1.075 

8.57(1) ” 

80 

00 

0 

21.0 

II ® 

30 

1.085 

9.63 

M 

90 

1. 192 

22.8 

" 

35 

1.093 

10.58 

n 

100 

1.204 

24.8 



Metastable; (1) Ricci, 1934 
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Equilibrium in the System Sodium Iodate, Iodic Acid and Water at 30°. 

(Meerburg, 1905.) 


CJms. per 100 

Gms. Sat. Sol. 

Solid Phase. 

Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

■ HlOj. 

NalO,. 

HIO3. 

NalOs. 

0 

9 36 

NalOa-iiH^O 

11.20 

7-54 

NajO.aljOs 

I .98 

9-52 

“ 

11.82 

7.20 

“ H-NalOj.aHIOa 

4.86 

10.22 

tt 

11.62 

5 65 

NaI 0 s. 2 HI 0 a 

5.86 

II .04 

C( 

23.23 

3 69 

tt 

7.40 

11.60 

“ unstable 

32.68 

2.91 

<1 

9-73 

14.73 

“ 

46.62 

2.67 

«< 

6.70 

II .21 

“ H-NaaO.alA 

55-48 

2.12 

<1 

7.80 

10.30 

NaiO.alaOa 

65-47 

1.83 

(( 

9-15 

9 


76.19 

1.42 

“ +HIOs 

9-93 

8.71 


76.70 

0 

mo, 


Equilibrium in the System Sodium Iodate, Sodium Nitrate and Water. 

The isotherms at 8°, 2$®, and 35® are given by Foote and Vance, 1929(a); 
those for 5°, 25® and $0° by Hill and Donovan, 1931; and that for 0° and 
the triple points for various temperatures up to 100“ are given by Cornec 
and Spack, 1931. 


sol. Solid 


d. or Qns. p«r loo sol. 


10 . 


Mt. «ol. ' NaNO^ 


' Phase sat. sol. ^ 

NSNO^ 

NaiOj^ 


Results at 

0^ 


Results at 

8® (con 

1.357 

42.0 

0.53 

NaNO, 


32.23 

2.27 

1.360 

41.8 

0.82 

'• DS 

— 

30.93 

2.24 

1.351 

40.8 

0.85 

DS 




1. 286 

33.5 

1.25 


Results at 

25® 

1.278 

32.5 

1.34 

•• Nas 

1.078 

3.26 

6.38 

1.251 

29.6 

6.25 

Nas 

1.092 

7.32 

4.80 





1.149 

16.08 

3.68 


Results at 

5 ^ 


1.232 

27.16 

3.06 





1.328 

38.19 

2.60 

1.300 

3 U. 1 

2.02 

DS**-Na5+Na,i 

1.408 

46.81 

2.33 

1.042 

4.50 

1.58 

Na.s 

1.396 

47.44 

1.09 

1.182 

22.59 

1.55 

II 




1.214 

26,38 

1.65 

It 

Results at 

50® 

1 . 2 S 5 

30.70 

1.87 

II 




1.275 

32.48 

2.07 

II 

— 

5*74 

9.63 

1.291 

34.34 

1.94 

" t DS 

— 

17.03 

6.22 

1.308 

36.69 

1.76 

DS 

— 

28.13 

4.82 

1.324 

38.38 

1.60 

M 


39.15 

3.92 

1.336 

40.40 

1.41 

II 

— 

41.53 

3.84 

1.359 

42.74 

1.28 

» NaNO 

— 

42.26 

3.77 

1.359 

42.94 

1.01 

NaNOj 


45.23 

3.46 





— 

49.23 

3.09 


Results at 

8® 


— 

51.86 

2.91 





— 

52.55 

1.58 

— 

43.99 

0.0 

NaNO 

t''= 70® 

55.7 

3.16 

— 

43.24 

1.67 

•• DS 

t^Iioo® 

61.5 

3.94 

— 

40.80 

1.88 

DS 




— 

39.54 

1.96 

'* + Na.i 




— 

39.36 

2.02 

Na. 1 





Na.i 
" + Nas 


Na.i 


t NaNO, 


NaNO. 


Na. 1 


■f Na 


Na 


•• NaNO, 
NaNO, 

» Na 


Nas = NaI 0 ,. 5 H, 0 ; Na.i = NalO^.H 0 ; Na = NalO,; DS = 2 NaI 0 ,.sNaNO,. 

isH.O. 
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SODIUM lODATE 


EiiniLIHRUTM IN THE SYSTEM SODIUM lODATB, SODHTM SlTLFATB AND WATER. 
^Koot,® and Vane®, vj^*) 


Ctoa. p®r sat, aol. 

‘' Nalo^'.. 

Results at 2 $^ 


Solid 

Dhaea 


Oraa. per 100 aai. sol. 

/^■'naio^. ^ 

Results at 35^ (con.) 


iiuUd 

Phase 


3,76 

1 2.6 u 

NalO^.ll^O 

1.29 

29.97 

1.3 

3.17 

17.92 

tt 

O.B3 

28.84 

" + 1.4 

2.79 

21.18 

•• Ka^8() . loH 0 

0.30 

30.39 

1.4 

2.20 

21.30 

Na^SO^.ioHjo 

0.28 

0. 10 

31.00 

32.82 

II 

Results 

at 29.5® 


0.19 

32.88 


2.71 

1.90 

29.01 

29.68 

NaTO^.H/) t 1.3 

1.3' 

Resu11 s 

at 

NalO^.M/)- 1.3 

1 . S 2 

2/1.89 

9.30 

10.97 

1.97 

27.72 


u.oi 

2.7*^ 

21.21 

22.H< 

u 3 ' 

II 

Results 

at 39^ 


I.H7 

1.29 

23.96 

2 9.93 

II 

II 

4 .U7 

19. 10 

Nain^.iiJ) 

1.03 

27-42 

” + 1.4 

3.73 

19.31 


0.6 3 

28.93 

1.4 

1.99 

20.70 

M 

0.2a 

30.02 


1.3 3 

22. <7 

M 4- 

0* 1 9 

31.67 

'• t Naj,SO^ 

2. 39 

2 1.79 

1.3 

0.19 

31 .69 


i. ( = m.t;),. : i.ii = N.ao .,Na„;-o . 

SDDUIM Per lODATK N!aP\.iHJX 


i^u.uHiLrTy OK Prr Iodate in Water. 

fHUi, lun^.) 

flma. NaKK per ;*ulld o d. of 


i 

aat.. aol. 

Itif' ««■'*» sat., sol. Hm»« 


saL. sol. 

too IP». » 

9.8 

1.04H 

3.9 1 NalO^. 

34.9 

— 

21.3 

19.0 

1 .oOo 

7.2 

31. n 

1 . 17 

19.8 

20 

1.07 3 

9.3 

33-0 

1 . lH< 

20*6 

29 

1.103 

12.62 

19 

1. 192 

21.9 

10 

1 . 14 1 

10,6 

iH 

1.202 

23.6 

3 1.9 

1.161 

iH,2 

44.2 

1.21B 

24.9 

3 3*0 

1.17 ‘ 

19.6 

91.9 

1 .29 1 

28.0 


RoUa 

Khase 




= Hefasiat»le. 


TO 
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Rquilibrium in the System Sodium Periodate, Sodium 
Hydroxide and Water at 25°* 

(Hill. 


d. of 

Gbns. per ICX) 

0iid. S&C. 

sol. Solid 

d. of Qms. per 100 

gms. sat. 

sol. Solid 

sat. sol 

. /-- 

" ton 

V Phase 

sat. sol. ^ NalO. 

4 

NaOH 

1 Phase 

1*103 

12.62 

0.0 

NalO .311,0 

1.006 0.30 

0.5s 

Na^H,IO 

1.103 

12.51 

0.0 


1.004 0.33 

0.57 

"+Nk,H;K) 

1.094 

1 1.50 

trace 


1.006 0.19 

0.^0 

Ka,H to; 

3 R 4 

1.057 

7.63 

0.02 

II 

1.010 0.15 

1.00 

II 

1.011 

1.85 

0.01 

" 

1.032 0.08 

2. 41 

II 

0.999 

0.22 

0.045 ” 

1.111 0.02 

10.04 

II 

1.000 

0.15 

0.17 

II 

— 0.004 

22 • 2 

It 

1.002 

0.31 

0.45 

It 

1,319 trace 

30.75 

II 


Solubility 

op Sodium Periodate 

in Aqueous Periodic Acid 

AT 25°. 




(Hill, 

10f>8.) 




d. of 


Gms. per 1(X) 

^8. sat. sol. 

Solid 


sat. sol. 


/ NaTO^ 

HTO^ 

Phase 


1.103 


12.62 

0.0 NaI0^.3flg0 


1.150 


11.43 

5.23 




MoO SODIUM MOLYBDATE Na^MoO*. 

Solubility in Water. 





(Funk, 1900a,) 




Gms. 

Mols. 



Gms. 

Mols. 

V. 

Na^MoOi 

Na 2 Mo 04 

Solid Phase. 

t®. 

Na2Mo04 

Na 2 Mo 04 


per too Gms. 
Solution. 

per 100 
Mols.HjO. 


per 100 Gms. 
Solution. 

per 100 
M0IS.H2O. 

0 

30.63 

3-86 

Na2Mo04.ioH20 

15*5 

39 -27 

5.65 

4 

33.83 

4-47 

“ 

18 

39.40 

5.70 

6 

35-58 

4.83 

“ 

32 

39.82 

5 • 7-8 

9 

38.16 

5-39 


51 - 5 . 

41.27 

6.14 

10 

39.28 

565 

Na 2 Mo 04 . 2 H 20 

100 

45-57 

7.32 


Solid Phase. 


NajMoOi.aHaO 


d of the sat. sol. at 18° is 1.437. 

100 gms. H2O dissolve 3.878 gms. sodium trimolybdate, NaaMosOio, at 20®, and 
13.7 gms. at 100°. (Ullik, 1867.) 

100 cc. H2Odissolve 28.39 gms. Na2O.4MoO3.6H2Oat 21®,dj6 = i* 47 - (Wempe.igia.) 
SODIUM MOLYBDATES, Para and Tri. 


Solubility of Each in Water at SO®. (Rosenheim, 1916.) 

anhydrous compoiuul 

Formula. per 100 gms. sal. sol, 

SNaaO.iaMoOj.SSIUO 54.oG 

Na2JVIo30io.7H20 i3.68 


Compound. 

Sodium para molybdate... 
Sodium tri molybdate. 


Fusion-points of NagMoO^ MoO^^ are given by Hoermann, 1929. 

Fusion-point data for Na2Mo04 + Na2W04 and Na2Mo04 -f Na 2 S 04 are given 
by Boeke (1907). 
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jMnJ'HtLITY OF SODtOK AZSDI IN WaTKR . 
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;uiUa 
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fte*. MaN.^ l*«r 

.44 la 


V,V »i»a. mt, •«!, 



V 
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- f» 

in. 

, 0 

U:^ 


n 

.•^ 8.(1 


“ IC. 

J I'.U f ^i' 1 . 



dl.iJ 


jH .7 ( 1 3 


■" . 3*1 

*' yi. 

r,* 

a ^ 


:»u 

.'» 0 *U 

" 


.’*1 

• n 

S,iS^. 

- aH/ 


V.J^ 

.1 


. itr.pt. 


>• + 

Kai\ 
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f r,ritnHtin> u«a Ljvjnjij^aoinn, lyili* 1 

nODkMMOmVM Xa,-N!i;h. 

it'«> l}»|ui»l .uiuuonia biHnuivo Ito.5 gma. at ■ 5b. t gtus. at 

a”, 5r» gsii".. al I'5*' and 55 gin?t, at m*’. Cju,mn». 

nmnvu hithite 

^a.nunjrr of ‘^oihom htrnirn in Watfk. 
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Equilibrium in the System Sodium Nitrite, Sodium 
Bicarbonate and Water at 23 , 

( Bureau, 1937 .) 


( 1 . of 

Qbs. per 100 

ens. sat. sol. Solid 

d. of 

Ons. per 100 

^ 8 . sat. sol. 

Solid 

sat. sol. 

* NaHC 0 ~ 

NaNOj, 

' Phase 

sat. sol. 

NaHCOjj 

NaNO^ ^ 

Phase 

1*352 

0,0 

45.25 

NaNO 

1.288 

00 

36.92 

NaHCO, 

1.359 

1.42 

45.20 

•• +NaH(]Q 

j 1.256 

1.20 

32.90 

II 

1.348 

1.00 

44.0 

NaHCO 

1.200 

2.20 

25.65 


1.320 

0.80 

40 • 80 

tt 

1.121 

4.33 

12.55 

II 





2.082 

9.91 

0.0 

" 


The author also gives results for the system NaNO^^ NaNO^ at 0®, 
18.5°, 56.i°» and 98*5°. His results agree closely with the following 
results of Oswald at 0°, His results at 18.5° are practically identi¬ 
cal with those of Rakowski and Slavina, 1931, at 15°. His results at 
56.1'' are all under those of Oswald at 51*^ but at 98.5 ®they exceed 
Oswalds values at 103°, in the region where both salts are in excess. 

Solubility of Sodium Nitrite in Aqueous Solutions of Sodium 
Nitrate and Vice Versa at Several Temperatures. 

(Oswald, 1912, 1914.) 

Results at 0°. Results at 21®. Results at 52®. Results at 103®. 


Gms. per 100 Gms. H2Q. Gms. per lop Gms. HoO. Gms. per 100 Gms. H2Q. Gms. per 100 Gms. H2O. 


NaNOa. 

NaNOn. 

NaNOa- 

NaNOs. 

' NaNOa. 

NaNOa-' 

NaNOa- 

NaNOa. ’ 

73 

0 

84-75 

0 

108.8 

0 

166 

0 

68 

19 

81.1 

9.6 

104.3 

20.6 

153-3 

33-2 

67 

36.3 

79-7 

235 

99-5 

43-2 

148.8 

58.8 

64.9 

41 . 7 * 

73-8 

50.8 

98.8 

82 * 

142.4 

I 16 * 

50-3 

46.8 

73-1 

54-5* 

65.2 

88 

100 

126.8 

30.2 

55-4 

64.2 

56-7 

44.2 

92.9 

60.1 

142.9 

0 

74.2 

46.8 

62.8 

27.2 

loi .4 

0 

i 8 i .2 



21.6 

74-7 

14.7 

109 





0 

89 -3 

0 

118 




Both salts in solid phase. 


Similar results are also given for 18®, 65®, 81® and 92®. 

100 gms. H2O, simultaneously saturated with both salts, contain 53.9 gms. 
NaN02 1 1.8 gms. Na2S04 at 16°. (Oswald, 1914.) 


Solubility of Mixtures of Sodium Nitrite and Silver Nitrite in Water 
at 14® and at 22®. 

(Oswald, 1912, 1914.) 


Results at 14®. 

Gms. per loo Gms. HaQ. 
l^aNOj. " Agl^. 

55 15*2 

74.7 II -3 


Results at 22®. 
Gms. per 100 Gms. H2O. 
NaNOa. " AiNOi. 

58-3 21.5 

78-3 13-4 


Solid Phase in Each Case. 
AgN02+Na2Ag2(N02)<.H20 
NaNOa +Na2Ag2(N02)4.H20 


100 gms. abs. methyl alcohol dissolve 4.43 gms. NaN02 at i9-5°- 

100 gms. abs. ethyl alcohol dissolve 0.31 gm. NaN02 at 19.5 . (de Bruyn, 1892.) 
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100 gms. sat. solution of Sodium Nitrite in 94.9 Volume percent 
‘»thyl alcohol (d - 0.810) contain 1,424 gms. NaNOg (of 96.86% purity) 
at 25°. (Schnefibaich and Rosin, 1929.) 

F. pt. data for mixtures of NaNO^ ^ NaNO^ are given by Bruni and 
Meneghini, 1909^ 1910- 

SODIUM RHODONITRITE Na 6 Rh 2 (N 02 )i 2 . 

100 gms. H2O dissolve 40 gms. at 17°, and 100 gms. at loo°- (Leidie, 1890.) 


SODIUM NITRATE NaNOg. 

Solubility in Water. 

(Mulder; Berkeley, 1904; see also Ditte, 1875; Maumee, 1864; Etard, 1894.) 



Gms. NaNOj per 100 Gms. 

Mols. per 

t**. 

Gms. NaNOj per 

100 Gms. 

Mols. per 

1 . 

Solution. 

Water. 

Liter. 


Solution. 

Water. 

Liter. 

0 

42.2 

72.9- 73 

6.71* 

80 

59-7 

148 “ 

•148. * 

10 - 35 * 

10 

44-7 

80.8~ 80.5 

7.16 

too 

64-3 

180 ~ 

I 75.8 

11.30 

20 

46.7 

87.5“ 88 

7.60 

120 

68.6 

218 - 

208.8t 

12.22t 

25 

47.6 

91 - 92 

7.80 

180 

78.1 

356.7 



30 

48.7 

94.9- 96.2 

8.06 

220 

83.5 

506 



40 

50-5 

102 -104.9 

8.51 

225 

91-5 

1076 



50 

52.8 

112 -I14 ' 

8.97 

313! 

100 

00 



60 

54-9 

122 -124 

9.42 








• Berkeley. 


T at 119*. 


t m.pt. 




More recent determinations of the Solubility of Sodium Nitrate in 
Water are as follows: 


fO 

d. or 

Oms. KaNfOj p«r 

t° 

d. of 

Oma. NaNO.,^ per 


sat. sol. 

100 gms. sat. sol. 


sat. sol. 

too tpia* sat. sol. 

-18.1 

Eutec. 

38 . 07 ( 1) 

50 

1 .i |69 

53.3(2) 53.1(4) 53*2(3) 

- 17.7 

H 

37.83(2) 

65 

— 

56.0(5) 

0 

1.352 

42.3 (2)(3) 

75 

1.469 

58.6(2)(6) 

15 

— 

45.93(d) 

100 

1.507 

63.7(2)(3) 

25 

1.392 

47.9(2) 47.8(4X5) 118 

1.535 

67.4(2) 

(1) 

Nikolaj ew, 

, 1926; (2) Chretien, 

1929 

; (3) Cornec & Neumeister, 1929I 


{4) Ben rath et al. 1928; ($) Kurnakow Nikolajew, 1926; (6) Schroder, 

1930; 


Freezing-Points of Aqueous Solutions of Sodium Nitrate. 
(Klein and Svariberg, 1020; Hodobush, 1018 .) 


t"of Gms. NaNOg f* ‘>f 

r. pi. pm' 100 cc. sal. sol. 1'. pt. 

—0.340. 0.85 (KandS) — (i.By.. 

—0.822. )) — 8.78.. 

— 1.583 . 4.25 o —10.17.. 


Gms. NnNOa t" of Gms. NaNOa 

per 100 gms. Ha 0. I. pi. per 100 gms. HaO. 

.. 20.83 — 12.85 . 44.56 

28.77 —>i 5 .o 8 . 53.14 

34.15 —17.46 Eiilec. C)2. 5 o 


100gms. HgO dissolve 84.86 gms. NaNOsat 160.2,87.81 gms. at 20° and 92.02 gms. 
at 25 ®. (Mondain-Monval, 1025 .) 
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SODIUM NITRATE 


Solubility of Sodium Nitratb in Water at Temperatures 
UP TO ITS Melting Point. 

(KraceK* 1931.) 



a... N.N0, 

per 100 gma. 


Otais. NaNO^ 

per 100 8»s. 

c 

/ sat. sol. 

igi— ^ 


f sac. aol. 

HgO ^ 

94.05 

62.39 

165.90 

218.90 

86.70 

651.69 

106,80 

65.02 

185.84 

224.70 

87.78 

718.48 

114.90 

66.78 

200.Q7 

242.25 

90.81 

987.54 

136.90 

71.05 

245 • 46 

253.55 

92.59 

1248.80 

151.60 

74.06 

285.53 

260.90 

93*71 

1489.8 

168.90 

77.33 

341.05 

270.00 

95.07 

1926.2 

178.00 

79.11 

378.72 

289.20 

97.59 

4052.1 

183.80 

80.25 

406.22 

295.35 

98.31 

5828.9 

201.60 

83.57 

508.62 

309.5 

100.0 

— 


More recent determinations agreeing in general vdth the above ex¬ 
tremely accurate values of Kracek are given by Benrath, Gjedebo, 
Schiffers and Wunderlich, 1937. 


NO 


Solubility of Sodium Nitrate in Aqueous Solutions of Nitric Acid at o^ 

(Engel, 1887; see also Schultz, i860.) 


Equivalents per 10 cc. Sclution. 

Sp. Or. of 

Grams per loo 

cc. Solution. 

NaNOa. 

HNCia. 

Solutions. 

NaNOa. 

HNOa^ 

66.4 

0 


565 

0.00 

63-7 

2.65 

I 338 

54-2 

1.67 

60.5 

5-7 

I-331 

51.48 

3-59 

S< 5-9 

8.8 

1.324 

48.42 

s-ss 

52-75 

12.57 

1.312 

44 • 

7.92 

48.7 

16.9 

1.308 

41.44 

10.65 

39-5 

27.0 

1.291 

33-61 

17 -02 

3 S-I 

32 25 

1.285 

29.86 

20.33 

3 I-I 

3725 

1.282 

26.46 

23.48 

23 -5 

48.0 

1.276 

20.0 

30.26 

18 .0 

5725 

1.276 

1532 

36.09 

12 .9 

71.0 

1.291 

10.97 

44.76 


Solubility of Sodium Nitrate in Aqueous Solutions of Nitric Acid. 

( Ka/.antzcv, 11 ) 23 , 102 ").) 

Results at 15 ®. Results at 75 ®. 


Gms. per 

lUO gnis. 

Gms. per 

100 gms. 

Gms. per 

100 gms. 

Gms. per 

100 gms. 

_^sat. 

sol. 

sat. 

sol. 

sal. 

sol. 

sat. 

sol. 


ItXOa. 

XaNOj. 

UNO,. 

NaNOa. 

ILNOa. 

NaNOa. 

IINOa. 

45.4 

0.0 

2.5 

64-6 

58.3 

0.0 

6.8 

63.7 

33.0 

9.5 

2.3 

74.6 

38.5 

17.2 

6.2 

70.8 

•A 9 .0 

13.0 

3.5 

80.9 

25.6 

3 o. 5 

.5.9 

78.3 

14.5 

28.3 

4-9 

84.8 

* 9-7 

38.0 

7-4 

87.0 

5.0 

■l 9-7 

7:8 

89.3 

17.2 

41.7 

7-7 

87.7 


8.1 88.9 
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SOLBBILITT OF SODIDM NiTKAT* IH AQOIOUS SoLOTIOKS OF NlTSlC ACID. 

(SaalawaKy, Etcinger and Eaarowa, 1935.) 

Results at 0 ® Results at 20 ® 


Qua.-'per 100 

^a. aat. aol. 

Solid 

Ona. per 100 

sat. sol. 

Solid 

' NaNOg 

HNO3 ' 

Phaae 

^ NaNOjj 

■=’^ 55 ^-' 

Phase 

42.77 

0.0 

NaNOg 

46.27 

0.0 

NaNO, 

20.99 

20.50 


23.69 

18.98 

tt ® 

4.32 

42.70 

It 

6.14 

41.52 

II 

2.10 

62.81 

It 

2.13 

59.66 

|i 

1*59 

72.76 

n 

2.00 

72.01 

H 

4.39 

85.88 


5.53 

84.77 

II 


The authors also give results for the quarternary system Al(NO^) + 
NaNOj + -f HgO at 0 ® and 30 ®. ® ® 


Solubility op Sodium Nitrate in Aqueous Solutions 
OP Hydrogen Peroxide at 25°* 

(Alcerlof and Turclt, 1935.) 


Wt. Percent HgO^ 
In solvent 


Ob. Hols. NaNO^ per 
1000 solvent 


0.0 10.825 

15.72 9.252 

31.43 7 .SS 4 NO 

Solubility of Sodium Nitrate in Hydrogen Peroxide. 

( Maas.s and Hatcher, iy22.) 

The temperature were determined at which the last trace of solid disappeared in 
mixtures of weighed amounts of the two constituents. 



Gms. NaNOn 


Gms. NaNOs 


Gui.s. NaNO-, 

t". 

per 100 gms. sat. sol. 

t". 

per 100 gms. sal. sol. 

t". 

per JOO gin.s. .sal. .sol. 

—*.47.. 

- 1,62 

—5.62. 

10 . I I 

—10.82. 

. . . 22. 2.5 

-2.82.. 

... 3.23 

—6.97. 

- . . 13.19 

4-11.8.. 

2 . 5 .2.i 

-3.72.. 

- 5.11 

-8.12. 

.i 6 .()i 3 

32 . 3 .. 

... 28.2.5 

— 4 - 7 >-- 

,... 7.58 

— 9 ..') 2 . 

... 20.19 

. 19 - 3 .. 

31 . 5 .) 


Solubility of Mixtures of Sodium Nitrate and Potassium Nitrate 
IN Water at 20°. 

(Carnelly and Thomson, 1888.) 


Per cent 
NaNOa in 
Mixtures 

Gms. nor too 
HoO. 

Gms 

Per cent 
NaNOa in 
Mixtures 

Gms. per too t}ms. 
HoO. 

U.scd 

NaNOa. 

KNO3. ‘ 

Used. 

NaNOa. 

KN03. 

100 

86.8 

0 

45-7 

53-3 

34'7 

90 

96.4 

13.2 

40 

45*6 

35 S 

80 

98 .0 

33-5 

20 

20.8 

33-3 

60 

90 .0 

47.6 

10 

9.4 

315 

50 

66 .0 

40.0 

0 

0 .0 

33-6 


100 gms. H2O dissolve 24.9 gms. NaCl + 53.6 gms. NaNOs at 20®. 

(RUdorfif, 1873; Karsten; Nicol, 1891.) 
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^SOLUBILITY OP Mixtures op Sodium Nitrate and Sodium Chloride 
IN Water at Various Temperatures. 





(NiieolaJ ew. 

1929 . 

) 




(Jns. per IOC 

g^. sat. sol. Solid 

yP 

Qtns. per 

100 gms. sat. sol. Solid 


^ NaCl 

NaNOg 

^ Phase 


/ NaCl 

NaNS^ 

^ Phase 

IS 

16.54 

23.68 

NaNO + NaCl 

130 

3.92 

66.09 

NaNO, + NaCl 

25 

13.34 

31.4.7 

II M 

162 

4.10 

72.21 

H ^ 11 

35 

11.62 

36.12 

II II 

18s 

4.8 

76.8 

II II 

72 . 

16 7.66 

49.33 

II H 

196 

6.2 

79.8 

II II 

100 

5-54 

58.25 

II tl 

210 

7.4 

82.2 

tl II 


^.The author also gives results for the effect of varying concentrations 
ofrNSDH upon the simultaneous solubility of NaNO^j and NaCl at 15° and at 
25°. The results show the partition of NaOH between RCl and HNO . 

Results for the Reciprocal Salt Pair Na^lNO ) MgSO^ -f H^O a? various 
temperatures are given by Benrath, i928» and Schroder, 1929. 

Solubility of Sodium Nitrate in Aqueous Ammonia Solutions at 15°. 

(Fedotieff and Koltunoff, 1914.) 


In Aqueous NH3. In Aqueous NH3 + NH4NO3. 


du of 

Gms. per 100 Gms, HoO. 

rfi5 of 

Gms. per 100 Gms. HjO. 

_A_ . 

Sat. Sol. 

' NH,. 

NaNOj.' 

Sat. Sol. 

'NH3. NH4NO3. 

NaNOs. 

1.253 

13-87 

75-03 

1.324 

12.91 83.51 

74.10 

1.233 

17.28 

73-99 

1.330 

16.97 128.9 

69.40 

I .212 

20.38 

73-18 




Solubility of 

Sodium Nitrate 

IN Aqueous 

Ammonia Solutions 

AT 0 °. 


fOuper, aieder and Sciunld, 1934.) 


The authors given their results only in the form of a diagram from 
which the following approximate values were read. 


Htts, per 

100 gms. sac. sol. 

0 ms. per 

too gms. sat. sol. 

. 


NaNO,^ 

r - NH, 

NaNO^ 

0 

42.3 

60 

39.5 

10 

36 

70 

43 

20 

31.5 

80 

47 

28 

30 

90 

52 

40 

33 

100 

55 

50 

36.5 




Solubility of Sodium Nitrate in Aqueous Solutions of Sodium 
Hydroxide at o"^. 

(Engel, 1891.) 


Milligram Mols. per lo Sp. Qy, Grams per 100 cc. 

cc. Solution. _ of _ Solution. 


'Na20. 

NaNOa' 

Solutions. 

NaOH. 

NaNOa'. 

0.0 

66.4 

I -341 

0.0 

56-50 

2-875 

62.5 

1-338 

2.30 

53 19 

6.1 

57-15 

1-333 

4.89 

48.63 

12.75 

47-5 

1.327 

10-21 

40.42 

26.0 

29 s 

1.326 

20-83 

25.10 

390 

17-5 

1-332 

31 25 

14-89 

45.88 

1319 

1-356 

36.76 

U .22 

60.88 

6.05 

I -401 

48-75 

5-15 
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Results for equilibrium in the system Sodium Nitrate, Sodium Hydroxide 
and Water at o®, 25® and 65° are given by Kururikow an«i NikoXajew, 1927* 

The isotherms for too® and 125° and the complete temperature concentra¬ 
tion diagrams for the system are given by Jiinecke, iqio. 


KuOlLtBRirH XN THS SVSTRM SODIUM NXTRATE, SODXUM 
SULRATB AND WATER. 

(Chretlaa, 



a. of 

I'M®. p«r 

too @BUI. 



d. of 

fl»i. p®r 

too g®a, solid 

L® 

tat. 

SAL. 

AOl. 

fkiUd 


SAt. 

mu 

sol. 


«oK 


Pli&aa 


sol. 

/TiSo^ 


-17.B 

— 

37.7 

0.12 

Ice^-N-fS. 10 

25 

1.405 

45.2 

I.O4 1.1.2*^N 

-10.6 

— 

21.0 

1.12 

A-S.io 

II 

1.198 

46.5 

1.57 N 

*-10.6 

— 

10.3 

0.16 

N + S.io 

10 

1.127 

8.51 

20.0 S. 10-^ S 

- naO 


a. 00 

2.82 

Ice^eS. 10 


1.151 

29 - 0 

X1. :x> 1. i. .-r* S 

- 4.0 

— 

40.7 

O.B2 

N + S.io 

II 

1.411 

46.6 

3.80 ” N 

- l.O 

— 

fU. 1 

1.00 

It ^ ft 

15 

1.115 

11.1 

21.6 s 

0 

t.taH 

1 <i. 6 

1.76 

S.IO 

” 

1 . 12B 

25.5 

11.B •’ 


1.333 

37.7 

1.17 


It 

1.152 

12.4 

9.77 " 


u;y>a 

11.1 

l.ll 



1.157 

11-0 

8.07 ” + l.l. 

•* 

l. 14 3 

10.7 

1.07 

tl 


1 . 160 

16.1 

7.51 1.1-2 

M 

1. 

HI *2 

1.07 

M 4. S' 


1.174 

40.2 

5.41 '* 

It 

\ . '\‘^a 

4 1.6 

0.0 

N 

H 

1.415 

47.2 

2.65 ** 

6 . 


4 1. 

2. 1 2 

'••►S. 10 


1.417 

48,0 

2,5^ '* 4 N 

H). 2 

1.3B3 

41»H 

i.oB 

It 11 


1.219 

12-0 

30.7 sS 

1 «>. 0 

l. 01 

19-3 

1.11 

\) ^ '• 

tl 

1.103 

21-6 

11.1 


1. i94 

fji.o 

4.09 

N^- 1.1.2 

If 

1.110 

11. 2 

8.27 “ 

17. 

1. ^67 

\b- 1 

6.66 

S.IO-*- " 

It 

1.16 5 

19.0 

5.67 " 


1. 

43.a 

I.7H 

N >• 


I'.lBH 

41.9 

4.4 1 ^^7- 1 . 1 , 


1 . 

1 1. ^ 

10.91 

S. 10 

It 

l .102 

44.5 

4.21 1.1.3” 

II 

1.37U 

31.8 

0. 30 


It 

1 -407 

46. B 

1.15 “ 


1.31*’* 

10.1 

B.o 


It 

1.423 

40.5 

2.61 " 

II 

u 

11. t 

H.62 

” 

n 

1 . 440 

51.6 

2.11 ^ N 

» 


14 . 1 

a . 00 

1.1.2 

It 

1.413 

53. 2 

i.ai N 

•• 

1 , 

16.1 

6.71 

" 


1.256 

11.9 

1H.4 8 

M 


41.3 

4.16 

M 

It 

I.2BI 

27.B 

10.03 " 

•» 


4 3.7 

1.H1 

** 

It 

1-146 

41.2 

4.71 

H 

i. m 

4 i . b 

1.46 

" ♦ N 


1.4 16 

50.7 

2.6a " 

• 1 

—* 

44.8 

2.37 

N 


1 . 464 

55.8 

1.95 " 

24. q 

UMiH 

26 . \ 

n.o 

1.1.2^H,10A%S *' 

I-47B 

57.3 

1.86 ^ N 

2% 

i ..h6 

13.6 

i6.1 

S. 10 

11 

1.475 

57.6 

1.25 N 

H 

t 

31.3 

1 4 . H 

M 

81 

1.40 1 

50.0 

1,70 8 


t , mb 

34.0 

14.6 

** ♦ S 

01 

1.5D5 

60.8 

1.64 •' 

»• 


31.0 

11.9 

S 

HK) 

1.210 

11-6 

17.8 8 

H 

l . 3*’.o 

36. H 

11.1 

” ♦ 1.1.2 

II 

1.247 

24.9 

10.0 ” 

II 

1. tSl 

37.7 

13.70 

1.1.2 

It 

1.121 

40.5 

4.0 “ 

« 


1 

l t. 10 

1* 

tl 

1,401 

51.1 

2.77 “ 

.1 

i. -\%n 

11 . 1 

10. 30 

II 

If 

1.466 

58.1 

1.07 ” 

H 

1 . sm 

17.7 

6-17 

m 

M 

1-515 

63.6 

I.S7 ■' * If 

It 

1- vy\ 

41 . 1 

1.74 

It 

If 

1.514 

61.1 

0.86 N 


1.4 04 

fi4 • 6 

I.40 

” 120.lb.pt. — 

66.3 

1.48 ” 7 S 


S. 10 


.mil 0 ; O = N.tpSn ■ K = NoNOj^; 1.1.3 
The .wthiir .i}ho glv«*M rcs'ilts for thr nyHlrm ■>■ NA('r ++ fyl. 

I,p;ri cnnplrir rroultn tJiffi-ring in certain <lclAils fnim the kbovr 
,irr Kivrn liy K.ihrunk, Foote, loss *“'1 Mami.t, 1026. Oth^r rMuUs 

111 jjrnrral ,<4;roMn'-iH with the above .ire given liy Kenrath, 1038. in con- 
necliim with*.! :ilurly of the ejuilibrium in the reciprocal s.iU p-iir 
Hg:¥) ♦ 11 0 , at is®, as®, SO® and 97°- 


K.iN0,.Na,:«l 


.31141. 

*1(P. 


t 




a#*#- oi v#*ri bv Sehroder. b. 
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Solubility of Sodium Nitrate in Aqueous Solutions of Sodium 
Thiosulfate- 

(Kremann and Rodemund, 1914.) 


Results at 9®. 


Results at 25° 


Gms. per 100 Gms. 
Sat. Sol. 

Solid Phase. 

Gras, per 100 Gms. 
^t. Sol. 

Solid Phase. 

NaNOj. Na^SjO,. 


NaNOj. 

NaaSaOa. 


33.31 12.26 

NaNOj 

35-42 

12.72 

NaNOa 

22.57 23-41 

“ +Na*SA.sH|0 

25.40 

24.25 

“ 

4.22 34.77 

NaaSsOj-sH 

19.90 

31.81 

“ +Na,S20,.sH,0 



18.02 

32.83 

Na2S303.5H50 



4-33 

40.50 

“ 


Solubility of Sodium Nitrate in Ajxohols. 

100 gms. abs. methyl alcohol dissolve 0.41 gm. NaNOa at 25°. 
100 gms. abs. ethyl alcohol dissolve 0.036 gm. NaNOs at 25®. 


(dc Bruyn, 1892.) 


NO 


Solubility of Sodium Nitrate in Aqueous Ethyl Alcohol at 
Different Temperatures. 

(BodlSnder, 1891; Taylor, 1897; Bathrick, 1896.) 


Results at 13® (B.). 


Results at 16.5® (B.). 


Sp. Gr. of 

Gms. per lOo cc. 

Solution. 

Sp.Gr.of 

Gms. per 100 cc. Solution 

Solutions. 

CorifiOH. 

H, 0 . 

NaNOa. ‘ 

Elutions. 

CeHsOH. 

H2O. 

NaNOa. 

1.3700 

0.0 

75-34 

61.66 

I -3745 

0-0 

75 

-25 

62.20 

I -3395 

3.08 

73-53 

57-34 

1.3162 

6.16 

70 

.82 

54-64 

1.3120 

6.01 

71.81 

53-39 

1.2576 

11.60 

68 

.10 

46.06 

1.2845 

8.30 

70.85 

49-30 

I.2140 

16.49 

65 

.04 

39-87 

1.2580 

10.91 

69.47 

45-42 

1.1615 

22.17 

61 

.67 

32-31 

1-2325 

13-77 

67.12 

42.36 

I -0855 

32.22 

52 

.92 

23-41 

1.2010 

16.46 

66.16 

37-48 

I-0558 

37-23 

48 

-50 

19.85 





I.0050 

43 -98 

42 

.78 

13-74 





0.9420 

52.60 

32 

•13 

9-47 





0.9030 

60.00 

25 

-65 

4-65 





0.8610 

63.16 

21 

-31 

1.63 


Results at 30® (T.). 


Results at 40® (Bathrick). 


Wt. per cent 

Gms. NaNOa 

Wt. 

Gms. NaNOa 

Alcohol in 

per TOO 

trms. 

'Per cent 

per TOO Gms. 

Solvent. 

Solution. 

Water- 

Alcohol 

Aq. Alcohol. 

0 

49-10 

96-45 

0 

104-5 

5 

46.41 

91-15 

8 22 

90.8 

10 

43-50 

85-55 

17.4 

73’3 

26 

37-42 

74-75 

26 .0 

61.6 

30 

3^-31 

65.10 

36.0 

48.4 

40 

25.14 

55-95 

42.8 

40.6 

SO 

18.94 

46.75 

55-3 

27.1 

60 

12.97 

37-25 

65.1 

18.1 

70 

7 .8i 

28.25 

77-0 

9-4 

90 

X .21 

12.25 

87.2 

4-2 
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Solubility of Sodium Nitkate in Aqueous Solutions of Uranyl 
Nitrate and Vice Versa at 25°. 

(Colanl, 1928.) 


Qns. per 100 gns. sat. sol. Solid 

^ U0^(N0,r NaNO, ^ Phase 

J?' 3'2 3 


Otes. per 100 gi^. sac. sol. Solid 
f UOp(NOg) ^ ^ NiSo^ ^ Phase 


0.0 

47.78 

NaNO, 

45.37 

14,39 uo 

9. 12 

40.06 


48.62 

9.43 

20.83 

31.71 

It 

51.59 

6.06 

34.35 

22.26 

tl 

53.06 

3.45 

40.76 

17.58 

II 

56.08 

0.0 

44.20 

16.20 

" “03(N0j)^.6H^0 




Solubility 

OP Sodium Nitrate in Aqueous 

Solutions 



Methyl Alcohol 

AT 2S®- 




(Alcerlof and TurcR, 

1935 .) 



wc. « CH^OH Gtt. MOla. NaNOg 

In solvent per 1000 eins. solvent 


Wt. % CHgOH 
In solvent 


Gta. Hole. NsNOg 
per 1000 gns. solvent 


0.0 

21.30 

q.0.10 

59.94 


10.825 
7.111 
4.172 
2.076 


70.05 

1.364 

78.46 

0.893 

89.4s 

0.543 

100.0 

0.48s 


100 gms. aq. 50% Ethyl Alcohol dissolve 19.4 gms. NaNOj^ at 20®. 
(Wright, 1926.) 

Solubility of Sodium Nitrate in Aqueous Alcohol at 25®. 

(Armstrong and Eyre, 1910-11.) 



Solvent. 

Gms. NaNOa 


" Mols. C0H5OH 

Gms. CjHjOH 

per 100 Gms. 
Sat. Sol. 


per 1000 Gms. H.O, 

per 1000 Gms. H2O. 



0 

0 

47-93 



0.25 

11.51 

47-32 



0.50 

23-03 

46.73 



I 

46.06 

45-43 



2 

92.12 

43*04 


Solubility of Sodium Nitrate in Aqueous Solutions of Acetone, 

Results at 30°. 


Results at 40°. 


(Taylor, 1897.) 


(Bathrick, 1896.) 

Wt. per cent 

Gms. NaNOa 

Wt. Gms. NaNOs 

Acetone in 

per ic« 

um.s. 

per cent per loo Gms, 

Acetone. Aq. Acetone, 

Solvent. 

Solution. 

Water. 

0 

49-10 

96.45 

0.0 

loS 

5 

46.96 

93.20 

8-47 

91.2 

9.09 

45 - 1 ^ 

90.40 

16.8 

78.3 

20 

40.10 

83.70 

25-2 

66.4 

30 

35-08 

77.20 

34-3 

57*9 

40 

29.80 

70-75 

44.1 

46.2 

50 

24-34 

64.40 

53*9 

32.8 

60 

18.55 

59-95 

64.8 

23.0 

70 

13*15 

50-50 

7.6.0 

10.8 

80 

7.10 

38.20 

87.6 

3-2 

90 

1.98 

20.20 




100 gms. hydroxylamine dissolve 13.1 gms. NaNOa at 17-18°. (deBruyn, 1892.) 
100 cc. anhydrous hydrazine dissolve 100 gms. NaNOs at room temp. 

(Welsh and Broderson, 1915.) 
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Solubility op Sodium Nitrati in Auhtdroiis Acetic Acid 
Determined by the Freezing-point Method. 

(Davidson and Oaer, 1933.) 



Mol. t NaNOj 

Solid 

tO 

Mol. % NaNOg 

Solid 


In s&L. sol. 

Phase 


in sac. sol. 

Phase 

i6,6o 

0.0 

CH,C00H 

46.5 

0.202 

NaNO, 

16.53 

0.031 

® If 

53-7 

0.246 

It ® 

16.45 

0.150 

It 

78.5 

0.448 

It 

27.0 

0.122 

NaNO 

It ® 

88.3 

0-573 

It 

31.5 

0.150 


93-4 

0.641 

It 

36.0 

0.166 

ft 

95-7 

0.677 

ti 

0 

0 

0.173 

ft 

103.0 

0.854 

It 


Solubility 

OF Sodium Nitrate 

IN Urea (Carbamide) Determined 



by the Freezing-point Method. 




(Howells, 1930 .) 


C° 

WC. % NSNOg 
In 8St. sol. 

Solid 

Phase 


Wt. «NaN 0 g 
^ In sat. sol. 

Solid 

Phase 

132.0 

0.0 

CO(NH^)^ 


88.4 30.5 

NaNOg 

121.4 

6.9 


92.5 31.1 

106.8 

16.3 



109.0 33.2 

It 

95.8 

23.22 



131.7 36.69 

It 

88.8 

27.0 

It 


156.0 41.30 

II 

83.9 

29.5 

" + NaNOg 



The . 

author also 

gives complete results 

for the ternary 

system NaiNO, 

NH4NO3 

+ OOlNHg). 






Equilibrium in the System Sodiitm Nitrate, Iso Propyl Alcohol 
AND Water at 25°. 

(Olnnlngs and Chen, 1931,) 


Points on the binodal curve of this system were determined by titrating 
mixtures of the salt and one of the liquids with the other liquid until 
clouding appeared or disappeared. Tie lines, *, were located by means 
of determinations of the salt in two layers in contact with each other. 
The plait point, PP, was found by plotting. 


Ons. per 100 gna. 
of the honoger^ous Mixture 

OBIS, per 100 gns. 
of the homogei^ous mixture 

NaMO^ 

CHjCH(OH)CH^ 1 

^ NaNOj 

CH^CH(OH)CHjj ^ 

10.90 

49.50 • 

29.25 

11.54 

14.5 

39.50 

32.65 

8.20 

17.17 

33-So 

37.70 

4.90 

18.20 

31.50 

40.56 

4.04 

21.5 

26.0 PP 

43.80 

3.00 * 

24.4 

19.5 




The composition of the plait point,determined in a mamner similar to 
the above, for the system Sodium Nitrate, Tertiary Butyl Alcohol and Water 
at 25° was found by Ginnings, Herring and Webb, 1933, be 
32.4 percent NaNO^ +• 11.6 wt. percent 
Ginnings and Dees, 1935, and Ginnings, Webb and llinohara, 1933, have 
respectively determined the binodal curves for the systems Sodium Nitrate, 
Allyl Alcohol and Water at 25° and Sodium Nitrate Pyridine and Water at 
25°, but the original results are not given but only the values of con¬ 
stants for the curves calculated by means of empirical e«iuations. 

100 cc Pyridine dissolve 0.3a m- NaN 0 „ at 25°. (Muller. 
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natrium Na 


SODIUM NITRATE 

Solubility op Sodium Nitrate in Liquid Ammonia. 


tO 

Otts. NaNOjj per 


Obs. NaNOjj per 


100 cc sat. sol. 


100 gns. NHjj 

“50.5 

47.3 

“53.0 

99.2 (2) 

“49.0 

50.3 

“37 

110.9 <2) 

“48.0 

52.3 

0 

126.4 12) 

-47«5 

53*3 

+0. 1 

127.5 (3) 

”47.6 

55.8 (1) 

25 

97.6 {4) 

"48.0 

58.5 (ll 

30 

137.4 (2) 

”50.2 

59.9 (D 

48 

143.6 (2) 

”48.6 

61.2 (1) 

60 

148.5 (2) 

”49.8 

63.1 (1) 




(i) Scherer, 1931; (2) Portnow and Rawdine (3) Linhard and Stephan, 
1933* I034i <4) liunt, 1932. 

Fusion-point data are given for: 

NaNOj 4- KNO- 4 - SrNOg (Harkins and Clark, 1915. ) 

" 4 - NaOR (Retortillo and Moles, 1933.) 

" 4- Pb(N 0 jj)j, (Glass, Laybourn and Madgin, 1932.) 

" + " +^Sr(N 0 jjIg (Laybourn, Madgin and Freeman, 1934») 

" 4- RbN 0 _ (Puschin and Radoicic, 1937.) 

" 4. TlNO’j, (Van Ryk, 1905.) 


SODIUM HYDKOXIDE Na OH. 

Freezixg-Points of Dilute Aqueous Solutions of Sodium Hydroxide 
(K lein and Svanber;?, 1920 .) 

t" of f. lU. ~o.-o.srj. 

Normality of aq. NaOll. o.i 0.26 o. 5 o 

Freezing-Points of Mixtures of Sodium Hydroxide and Water. 

(Von Antropoff and Sommer, 1926 .) 


t® of beginning 

t" of 

t*. of 

Gins, per lOOgms. of mixture. 

of crysliilli/alioii. 

(ransilion. 

mitet*. 

N« on. 

11 ^ 0 . 

3-22 

3o3 


100.0 

0.9 

819 

30) 

48 . 

•• 98-7 

1.3 

298 

- 

53. 

-• 96-7 

3.3 

265 


56.... 

91.7 

8.4 

20 5 


56. 

85.5 

14.5 


- 

58 . 

76.2 

23.8 

authors also give data for the system Na OH -f- Na Cl -|- H «5 0 . 
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SODIUM HYDROXIDE NaOH. 

Solubility in Water, 

(Pickering, 1893; Mylius and Funk (Dietz), 1900.) 


t®. 

Gms. NaOH 
per TOO Gms. 

Solid 

Phase. 

Ice 

t®. 

Gms. NaOH 
per 100 Gm.s. 

Solid 

Phase. 

NaOH.HaO 

- 7.8 

Solution. 

8.0 

Water. 

8.7 

20 

Solution. 

52.2 

Water. 

109 

— 20 

16.0 

19.1 

** 

30 

54-3 

II9 

“ 

-28 

19.0 

23-5 

Ice + Na0H.7H20 

40 

56-3 

129 


-24 

22.2 

28-5 

Na0H.7H20 -l-NaOH.sHaO 

50 

S 9-2 

145 


-17.7 

24-5 

32 s 

NaOH.sHaO + NaOH^HjO a 

60 

63 S 

174 


0 

29.6 

42.0 

Na0H.4H20 a 

64.369.0 

222 3 

“ f. ptt 

+ s 

32.2 

47-5 

NaOH^HzO a -f- NaOHaiHaO 

61 

874.2 

288 

NaOH-HaO 
+ NaOH 

10 

34 0 

Sr -5 

Na0H.3iH20 

80 

75-8 

313 

NaOH (?) 

iS -5 

38 -9 

63 -53 

f. pt- 

no 

78 s 

365 


S 

45-5 

83 -5 

NaOH-siHaO -hNa0H.2H20 

192 

83-9 

S2I 

M 

12 

50-7 

103.0 

Na0H.2H30 + NaOH-HaO 



Sp. Gr, of sat, solution at 18® = 1.539. 

For determinations of the Sp. Gr. of sodium hydroxide solution, see Kohlrausch> 
1879; Wegscheider and Walter, 1905. 

ICO gms. of the sat. solution in water contain 46.36 gms. NaOH at 15®. 

(de Forcrand, x9o9a.) 


OH 100 gms. H O dissolve 2.83 gm. mols. NaOH at 25°. (Akerlof and 

Short, 1937-) 

100 gms. sat. solution of sodium hydroxide in water contain 51.33 
gms. NaOH at 25®, determined by E.M.F. measurements. (Shibata, 1932.) 

SoLUBiLiTT OP Sodium Hydroxidb in Watbr at High Trmpbratdrks. 

(V. Ancropoff and Sonaer. 1920 .) 

t® Qaa. NaOH per 100 0 aa. aat.. aol. 


205 85.5 
26s 91.6 
295 96.7 

322(m. pt. ) 100.0 


1000 gms. liquid ammonia dissolve 0.0025 gm. NaOH at —40®. 

(Skossareswky and Tchitchinadze, 19x6.) 
Data for equilibrium in the system sodium hydroxide, resorcinol and water at 
30® are given by van Meurs (1916). 
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Equilibrium in the System Sodium Hydroxide, Sodium Sulfite and Water 

(Hammick and Currie, 1925.) 

The mixtures were constantly stirred for 24 to 48 hours. Silver vessels were 
used for the stronger sodium hydroxide solutions. Both the saturated solutions 
and the solid phases were analyzed. The temperatures were constant to within 0 ^. 1 , 
The results are probably accurate to ±; o.5 per cent. 

Gm)s. per 100 gms. sat, sol. Gms. per 100 gms. sat, sol. 


NaOU. 

NS} *^03. 

Solid Phaso. 

NaOir. 

Na,S 0 ,. 

Solid Phase. 


Results at 0 . 15 °. 


Results at 25 “. 

29.5 

0.0 

Na0H.4H20 

53.3 

0.0 

NaOH.IljO 

29.1 

0.1 

» “HNa2S03 

43.9 

trace 

INa^SOy 

•^7.9 

0.1 

Na2S03 

4-2.7 

0.1 

» 

27.1 

0.4 

» 

•->■ 9-4 

0.3 


26.6 

0.7 

» 

'iS.'y 

0.5 

» 

23 .4 

1.3 

» 

2 . 5 .2 

1.0 


23.3 

2.2 

» -f-NajSOs.TlIaO 

20.7 

2.5 

n 

21.9 

2.21 

NajSOj.^HjO 

20.7 

2.9 


16.9 

2.8 

» 

17.2 

5.8 

» 

9.0 

5.2 

)) 

14.2 

8.2 


3 0 

9.0 

» 

12.6 

10.1 

» 

0.0 

12.3 

» 

12.2 

10.2 

» 


Results at 20 ^^. 

9.6 

i 3.8 

» -f-NajSO,. 




9.8 

a 3.2 

» » 

52.2 

0.0 

Na 0 H.H ,0 

9*7 

i 3 .0 

Na2S03.7H20 

5 o. I 

trace 

NajSOa 

5.0 

17.7 

)) 

36.3 

0.1 

» 

2.5 

19.3 

» 

26.8 

1.0 

)) 

0.7 

22 .5 

» 


I. i 

» 

0.0 

23.6 

» 

20.2 

3.5 

» 




16.0 

6.7 

)) 


Results at 32 °. 

i 5.5 

7.0 

» 

544 

0.0 

NaOH.HjO 

i 3.8 

8.6 

» “f-NajSOs.T ll,(0 

5 i .8 

0.001 

Naj SO3 

14.0 

9-0 

)) » 

36.2 

0.1 

» 

i 3.4 

9 -^ 

NajSOa.vHaO 

27.2 

0.6. 

» 

12.7 

9-4 

» 

20. i 

2*9 

(( 

12,2 

9.6 

» 

j 6.5 

5.4 


II .6 

9-9 

» 

II. I 

II .2 

» 

9*9 

11.0 

» 

7.6 

15.7 

» 

8.3 

12-0 

» 

5.1 

19.1 

» 

44 

i 5.4 

)> 

2.3 

23.1 

» 

1.6 

18.7 

» 

0.6 

26.4 


0.0 

21.3 

» 

0.0 

26.5 

)■; 


Solubility of Sodium Hydroxidr ih Mbthyl Alcohol ahd 
IN Ethyl Alcohol at About 28®. 

(Murray, 1029.) 

The mixtures were shaken occasionally at room temperature during about 
three weeks. Portions of the clear supernatant solutions were then re¬ 
moved, weighed and titrated with normal sulfuric acid. 


u. of 
sac. aol. 


Nomallty Ona. N^H per*, 

of sac. sol. ^ 100 cc sat. sol. loo »»s. sac. sol.' 


Methyl Alcohol 
Ethyl Alcohol 


1.01 

0.93 


5.98 

3-40 


23*9 

13*6 


23.6 

14*7 
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Equilibrium in thr System Sojubm^Hydroxide, Acetone and Water at 0°. 

{Oit)t>y, 1934.) 

The binodal curve was determined by titration of acetone into aqueous 
sodium hydroxide solutions until a permantent separation into two layers 
was observed. Tie lines were located by preparing mixtures which yielded 
sufficient amounts of the two layers for titrating the alkali in each. 


cans, per 100 gps. 
tioaogcnaous alzcure 

(tea. per 100 gee. 

hOBogeneoue nlzcure 

_A__ 

QNis. per 100 gM. 
hCNMeentoua nlzture 

_ __ 

KOH 


'' KOH 

(CH3)2Co' 

^ KOH 

(CH3)j,C0^ 

0.0 


4.4 

41.7 

25.0 


0.4 

80.1 

8.2 

26.6 

2.1 * 2 , 

2.0 

0.6 

70. 1 

15.1 

11. 1 

28.4 

1.3 

0.7 

70.5 

17*9 

7.8 

29.8 

.... • 

1 n 7 

58.6 

20.7 

5.5 

37.9 


2.2 

3-0 

55*1 

50*4 

21.3 

5.2 

43 -S 

0.4 


• Tie lines. 


PO SODIUM Hydro PHOSPHITE INajHPOa.SVsHjO. 

Solubility of Sodium Hydrophosp-hite in Water. (Rosenheim and Rci^lin, 1921.) 



Gms. NajHPOa 


Gms. Ka,IIP0^ 

t". 

per 100 gni6. sat. sol. 

t”. 

per 100 gms. sal. sol. 

0. 

. 80.72 

3o. 

. 84.96 

20. 


38. 


25. 


43. 

. 9'^-7° 


SODIUM PHOSPHITES 


Solubility of Sodium Phosphites, etc., in Water. 


Salt. 

Formula. 

1 

Gms. Salt 
per 100 Gms. 

Authority. 

Hydrogen Phosphite 

(NaH)HP0..2iH,0 

0 

H2O. 

(Amat.— Compt. 

u 

<( 

10 

66 ] 

rend. 106, 1351, '88.) 

a 

a 

42 



H)rpophosphate 

Na4P20fl.ioH20 

cold 

3*3 ) 

(Salzer — Liebig's 
Ann. 211, 1,^82.) 

Hydrogen Hypophosphate 

Na3HP20o.9H,0 

? 

4 . 5 ( 

Tri Hydrogen 

NaH3P20e3H,0 

cold 

6.7; 

Di Hydrogen “ 

Na^H^P^Oe-dH^O 

cold 

2.2 ) 

(Salzer —liebig's 
Ann. 187, 331. 77 ) 

Di Hydrogen “ 

Na^HaP^Oe-dH^O 

b. pt. 

20.0 ) 

Hypophosphite 

(NaH)HP02.H20 

25 

100.0 ) 

(U. S. P.) 

Hypophosphite 

(NaH)HP0,.H20 

b. pt. 

830 ) 



100 gms. H2O dissolve 108.7 gms. anhydrous sodium hypophosphite (NaH2p02) 
at 15°, di 6 of sat. sol. = 1.388. (Greenish and Smith, 1901 .) 
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Tri SODIUM PHOSPHATE (Oitho) NajPO,. la IIjO. 

Solubility of Tri Sodium Phosphate in Water. (ApM, i9n.) 

The saturated solutions were prepared by constant stirring in a thermostat. 
The author’s determinations were calculated to the gram basis, plotted on cross 
section paper and the following values taken from the curve. The solid phases 
were identified only by estimation of their water of crystallization. 


Gms.NaaPOt Gms. 

f. P(M- JOO gms. sat. sol. Solid Phase. t"- per 100 gnis. sat. sol. Solid Plia.se. 

o. 4.3 M . 2.>..7 NaoPOi.ToIIsO 

. 7*^> » 'k). » 

•iO,- 10.8 » 60. '>8.:) 

. I . 0 >• () 3 ...., ‘> 0 . ■>. >' 

. 14-G » 70. 3-,j>. 7 Nap, PO;.8 HjO 

4 «. 1C.8 >. ■ji'i . :tj.i » 


SODIUM (Hydrogen I PHOSPHATE 

SOLDBILITY or TRI SODIUM PHOSPHATE IH WATER AT TEMPERATORES OP TO 350“. 
(SchrtMdfr, Btrlc and 0ebrial» 1957.) 

The authors* determinations were plotted and the following values 
taken from the smoothed curve. PO 


tO 

Ctoa. PO^ per Solid 

a... 

Najj PO^ per 

Solid 


100 HgO Phaae 

100 HgO 

Phase 

75 

57.0 Na^PO^. lOlIgO 4 

180 

67 

Na,PO,.H^O 

3 4 2 


NagTC.-SHgOl?) 

200 

61 


80 

60.0 Na,P0 .8H.0{?) 

21$ 

59 

•' + Na.PO 

90 

68.0 " 

216 

46 

NajPO, 

100 

77.0 " 

218 

40 

II 

110 

86.0 

220 

37 

11 

121 

94.0 " 

230 

22 

tl 

130 

90.0 Na^PO .H 6 

240 

14 

II 

140 

85.0 " 

250 

9.5 

II 

150 

80.0 ” 

300 

2.5 

II 

160 

76.0 

350 

0.15 

II 


Solubility op Na.^PO^ in Aqueous Solutions of Sodium Hydroxide. 


(Schroeder. Berk, and Oabriel, 

1937.) 


fO 

Okas, per 100^gms. H^O 

^0 

nets, per 

100 gpis. 

t 

/ NioH Na^Pd^ N 


nOT 


150 

0.0 82 

250 

20.6 

5.5 

(1 

8.2 49 

fl 

29.5 

5.7 

II 

20.0 20.6 

350 

0.0 

0.15 

250 

0.0 8.6 

*' 

8.0 

0.44 

fl 

8.2 7.0 


21.9 

2.0 



It 

21.3 

2.2 


These determinations were made in connection with boiler feed-water 
studies. 
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Di SODIUM (Hydrogen) PHOSPHATE Na 2 HP 04 . [ 2 II 2 O. 

Solubility of Disodium Hydrogen Phosphate in Water. 
(Hammick, Groadby and Booth, 19*20‘.) 


Constant agitation in a thermostat was employed. The authors desired to 
correct some of the points reported by others. 


Gms. NajH POt 

t". per. J 00 gins. sut. sol. Solid Phase. 


— 0,47<‘idec. 

1.45 

Icc-t-NaallPO^. 

H-6.0. 

2.73 

Na2HP04.i2 

I 9-95 . 

7 . 2() 

)) 

22.77 . 

8.93 

» 

2.4. i 5 _ 

9.53 

)) 

2 ■>.75 . 

10.90 


27.80. 

14. 16 

» 

28.0'-) . 

15,87 

'> 

29. d'). 

16.04 

•» 


Gras, NajIIPO^ 

t". per 100 sins. sat. sol. Solid Phase. 


29.5- 

GO 

NasIIP 0 i.i 2 Hs 0 

PO,.l 2 ir.O 

3 o.I.... 

19.45 


30.9- 

20.08 

» 

32 . 5 o.. . 

22.57 

» 

33.70... 

24.63 

»» 

34.70... 


») 

3 .).0.... 

— 

» -fXaJIP 0 ,. 7 ir ,0 

36 . 5 .... 

3 1.1 5 

lNa,HP 04 , 7 H ,0 

40.02... 

35 . )() 

» 


Data showing the effect of sodium chloride upon the transition temperatures 
of disodium phosphate hydrate arc given by Okazawa, 1920. 


Solubility of Disodium Hydrogen Phosphate in Water. 

and OEblar* 1939.) 


PO 



Qtois. 

NagHPO^per 100: 


“0. 48 

^ cc sat. aol. 

gma. aat. sol. 

gms. HgO 

1-55 

0 

I4637 

1 #6 o5 

1.631 

18 

6,312 

5.985 

6.367 

25 

11.928 

10.829 

12.144 

25 

— 

10.51 



Solid 

Phase 

Ice + Na^HP0^.i2H.0* 

NaJP 0 /i 3 H fi* 

It 

It 


* The modification according to Hammick, Goodby and Booth, 
(i) Palitzsch, S, 1929- 


Solubility op Disodium Hydrogen Phosphate in 
Aqueous Solutions of Hydrogen Peroxide at 0°. 


Gtois. per 

(Menzel and O&hler, 

100 s^. sac. aol. 

13 P 9 .) 

nma. per 100 

fflra. sat. sol. 


NSj^HPO^ ' 



0.00 

1.605 

0.9349 

1.789 

0.2501 

1.652 

1.288 

1.860 

0.7132 

1.742 

i »633 

1.923 


Solubility of Di Sodium Phosphate in Aqueous Solutions op Urethan at 25°* 

(Palitzsch, 1928. 19?9.) 

an. Mol3. par 1000.gms. HpO Solid 

"NSj^HPO^ NHj,t00C,,Hj.' Phase 

0.54 1.152 Ndj^HPO^. 1211^0 

0.374 3*62 " 
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SODIUM Hydrogen PHOSPHATE NasHPO^.iaHiO. 


Solubility in Water. 

(Shiomi, 1908; Menzies and Humphrey, 1912.) 



Gms. NaoHPOi 


Gms. NaaHPO 


t“. 

per 100 Gms. 

Solid Phase. 


per 100 (Jms. 

Solid,Phase. 


'H 2 O. 



H 2 O. 


-■ 0-43 

1.42 

Ice 

45 

673 

Na2HP04.7H20 

— 0.24 

0. 70 

“ 

47-23 

76.58(8) 

“ 

— 0.5 Eutec. 


“ -l-NajHPO^.izHjO 

48.3tr.pt. 

... 

(Na 2 HP 04 . 7 H 20 + 

+0.05 

1.67 

Na 2 HP 04 .i 2 HjO 

48 “ - 

... (8) 

1 Na 2 HP 04 . 2 H ..0 

10.26 

3- 55 ( 5 ) 

“ 

50 

80. 2 

NajHP 04 . 2 H 20 

I 5 -II 

5 - 23 ( 3 ) 


5517 

81.4 (8) 

tl 

20 

7.66 

“ 

60 

82.9 

ti 

25 

12 

« 

70.26 

88.ii(S) 

<( 

30.21 

20.81 (S) 


80 

92.4 


30.76 

23.41(8) 


89.74 

102.87(S) 

H 

32 

2 S -7 


90. 2 

lOI. I 

it 

33-04 

30.88(8) 

“ 

95 tr.pt. 


“ +Na,HP04 

34 

33-8 


95-2 " 

(S) 


35.2 tr. pt. 


“ +Na2HP04.7H20 

96. 2 

104.6 

Na2HP04 

36.45 “ 

(S) 

“ 

99.77 

102.15(8) 

u 

37.27 

47-51 (S) 

NajHP 04 . 7 Hj 0 

105 

103.3 


39.2 

SI.8 

“ 

120 

99.2 

II 


Results marked (S) by Shiomi, all others by Menzies and Humphrey. 

100 gms. H2O dissolve 12.2 gms. Na^HPOi at 25°, determined by refractometer. 

(Osaka, 1903-8.) 

100 gms. H2O dissolve 5.23 gms. Na2HP04at I5°,di6= i.o^. (Gpecnish and Smith, 1901.) 

100 gms. alcohol of = 0.941 dissolve 0.33 gm. Na2HJP04 at 15.5®. PQ 

Mono SODIUM ( Dihydrogen) PHOSPHATE \a POi-'^HoO. 

Solubility of Mono Sodium Phosphate in Water. (Apfel, loii.) 

Constant stirring was employed. The solid phases were identified by determi¬ 
nations of their water of crystallization. 


Mols. PO* Gms. Nalls PO 4 

t" • per 1000 gms. sal. sol. ner lOO gms.'snl. .sol. Solid Phn.se, 

u. 3.01 36.1 NaHaPOA-'-tllsO 

18. 3.82 45.8 » 

25 . i.o 5 48.6 » 

3 ). 5 ....... 4.47 53.6 » 

40. 4-7 56.4 » 

44 . 4.83 58.0 » 

44. 5.or> 60.7 NaH^PO^. HjO (unstable) 

5 o.. 5 .i 5 61.8 NaHjPOi.ilRO 

55 . 5.32 63 8 NalloPO^.H^O 

58 . . 5,46 65.5 » 

6 i . .5.48 65.8 NalKPOv 

6.5 . 5.49 65.9 » 

70,.,. 5.52 66.2 » 

75. 5.60 67.2 » 

83 . 5.76 69.1 » 

100 gms. sat. sol. of mono sodium phosphate in water contain 48.69 
gms. NaHgPO^ at 25®. (Schnellbach and Rosin, 1931.) 

Solubility of Mono Sodium Phosphate in Aqueous Solutions 
OF Sodium Sulfate at 25 ®. (Apfel, I 9 ii.) 

Bids, per lOOO gms. sut. sol. Gms. per lOO gms. s at, sol. 

Po '“ SOa- NaH,P 0 *. 'Na"sO<. Solid Phase. 

4 .o 5 0.0 48.6 0.0 NaH2P04.2H20 

3.92 o.ii 47-0 1-56 » 

3.82 0.26 45.8 3.69 » 

3.58 0.4.5 43.0 6.39 

3.28 0.71 39.3 10.1 » 
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SODIUM Dihydrogen PHOSPHATE NaH2P04- 


Solubility in Water. 
(Imadsu, 1911-12.) 



Gms.NaH 2 P 04 

Solid Phase. 


Gms. NaHoP04 


t°. 

per 100 Gms. 

t“. 

per 100 Gms. Solid Phase. 


H2O. 



H2O. 


O.I 

57.86 

NaH2P04.2H20 

45 

148 4 20 NaH2P04.H20 

5 

63.82 

U 

50 

158.61 


10 

69.87 

it 

55 

170.85 


15 

76.72 

ti 

57 

175-81 “ 


20 

85.21 

(< 

57.4tr.pt. ... 

-l-NaH 2 P 04 

25 

94-63 

ti 

60 

179-33 NaHjPO* 

30 

106.45 

ti 

65 

184.99 


35 

120.44 

it 

69 

190.24 


40 

138.16 

tt 

80 

207.29 


40.8 

tr. pt. ... 

“ -fNaH2P04.H20 90 

225.31 

i€ 

41 

142-55 

NaH2P04.H20 99.1 

246.56 

ii 

SODIUM Acid PHOSPHATE NaH,P04.H3P04. 



Solubility in Water 

AND IN Anhydrous Phosphoric Acid, Determined 



BY the Synthetic Method. 




(Parravano and Mieli, 1908.) 





Solubility in Water. 

Solubility 

in HaPOs. 


Gms. 


Gms. 


Gms. 


NaHsPOv- 

H.POiPer Solid Phase. t“. 

NaH 2 P 04 .- 

H3PO4 per Solid Phase. t®. 

NaH,P 04 .- 

H 3 P 64 per 

100 Gms. 


100 Gms. 


100 Gms. 


.Sat. Sol. 


Sat. Sol. 


Sat. ^1. 

- S -7 

20.77 Ice 

79-7 

87.48 NaHjPO. 

98.5 

52.72 

- 7-9 

26.92 “ 

85 

88.65 “ 

III 

69-59 

-II.4 

34-15 

101.7 

91.47 “+NaH 2 P 04 .H 3 P 04 119 

77-55 


56.66 

104.5 

92.67 NaH2P04.H3P04 122 

81.71 

-34 

80.46 NaH2P04 no 

95-79 

“ 123 

87.20 

41 

81.82 

119 

97-99 

m. Dt. of the H.iP 04 = 40.6“ 

51-7 

83.68 

126.5 

100 




Data are also given for the fusion points of NaH2P04 -f- H3PO4. 

Fusion-point data for mixtures of NaPOs -p Na4P204 are given by Parravano 
and Calcagni (1908, 1910.) 


Equilibrium in the System Sodium Hydroxide, Phosphoric Acid and 

Water at 25°. 

(D’Ans and Schreiner, 1910a.) 


Mols. per 1000 Gms. Sol. 

Solid Phase. 

Mols. per 

1000 Gms. Sol. „ 

' Na. 

PO4. 

Na. 

P 0 <. 


13-32 


Na0H.H20 

6.76 

4.88 

Na2HP04.7Ha0 

4.28 

0.040 

Na3P04.i2H20 

7-31 

5-55 

“ unstable 

3-24 

0.183 

“ 

6.76 

4.88 

“ +Na 2 HP 04 . 2 Hj 

2.24 

0.752 

it 

6.19 

4.68 

Na2HP04.2H20 

2.73 

I .08 


6.01 

4.67 

(( 

3-48 

1.33 Na3P04.i2H20-|-Na2HP04.i2H20 

5.12 

4-36 

it 

2.62 

I .09 

Na2HP04.i2H20 

4.81 

4.22 

it 

1.56 

0.78 

“ 

4-36 

4.08 

U 

2.38 

1.60 

a 

4.06 

4-03 

it 

3-i8 

2.24 


4.19 

4-38 

u 

4-65 

3-55 

<c 

4-32 

4.96 

it 

5-63 

3-87 

Cl 

4-65 

5-89 

u 

6.31 

4-63 

Na 2 HP 04 . 7 H 20 

4.88 

6.40 

If 











1291 NATRIUM Na 

SODIUM Hypo PHOSPHATES Ma4(PO:i).. lo HjO, Nag H(POsj^.g H2O, 

Na 2 H 2 (P 03 ) 2 . 6 H 2 0. 

Equilibrium in the System Sodium Oxide, Phosphorus Tetroxide and Water 

AT 30 ®. (Miillcr, 11 ) 16 .) 

Saturation was secured by constant agitation in a thermostat. The author’s 
determinations were plotted and the following results were read from the diagram. 


(Inis, per 

100 gms. 


Gmg. per 

100 gms. 


Gins, per 

100 gms. 


sal. 

sol. 


Solid 

sat. 

sol. 

SolI<l 


sat. 

sol. 

Solid 

.Na..O. 

l\ 

0^. 

Phase. 

Na., 0 . 

P,0<. 

Phase. 

NajO. 

PgO,. 

Phase 

0.83 

0 

84 

Na^ 

0.75 

1 .53 

Na2 

0 

.75 

1.53 

Naj 

1.00 

I 

I.>, 

r 

I .0 

1.75 

X 

0. 

80 

t. 8.5 


i . •>. 

1 

40 

y 

1 .*>, 

1-97 

X 

0 

9 ^> 

2 . 5:5 


«.4 

I 

67 

y 

I .4 

•>.. 20 

X 

I 

00 

3.10 


1.6 

1 

97 

y 

i.h 

•>..44 

X 

I 

10 

3 . 8:5 


1 .8 

2 . 

. 28 

y 

i .8 

•>..b) 

X 

[ 

2.0 

4 . 5 o 


••>.. 0 

>., 

. 5 (> 

y 

2.0 

2.90 

X 

I 

3 o 

. 2 ..') 


V.. 2 


. 8:5 

y 

'>. . *>. 

3 . if) 

X 

I . 

.40 

5 . 90 


2 . 3 ”) 

3 

.07 

Naa 

2.3.) 

3.38 

Naa 

I . 

'47 

6.57 


i=Na, 

.(rOalj.t 

0H2O; 

Na3= NaaHCPOj), 

.9H2O; 

Na2 = 

=Na2 

HjCpOj: 

)j.6 H, 


The author was .unable to identify the solid phases corresponding to the three 
brandies of the solubility diagram of this system. 

Solubility of Sodium Hypophosphate, Sodium Hydrogen Hypophosphate 
AND of Sodium Dihydrogen Hypophosphate, each Separately, in Water. 

(Muller, 1916.) 


Sodium Sodium Hydrogen Sodium Dihydrogen 

H\ pophosphatc Hypophosphate Hypophosphate 

Na^POa.SHaO. Naa H (P03)2.9 H^O. Na HPO3.5H5O. 


t". 

Gms. Na^POj 

I*cr lOO gins. sal. sol. 

t". 

Gms. Na, n(P0a)2 
|)er too gins. sal. sol. 

x\ 

Gms. NallPO;, 
per 100 gms. sat. sol. 

•>5. . 

. . . , 1.47 

2 5... 

4.46 

2.5 . . . 

.... 1 - ()5 

3 o.... 

. . . . I . ()8 

3 o. 9.. 

5.5 5 

3 (>... 


35 ... 

- 1.91 

3 5. *>.. 

... ().()8 

3 )..., 

. 

40.2. - 

2.24 

40... 

8 . 3 o 

40... 

. 3.60 

45. ... 

_ 7. ()4 

45... 

... . lo.ho 

45... 

. 4 .,55 

■So.... 

_ 3.08 

')()... 

... . 13.02 

50, . . 

... .. ,5 • () I 


SODIUM PyroPHOSPHATE Na4P207.ioH20. 

Solubility in Water. 

(Mulder; Poggiale.) 


AO 

Gms. per 

t<>. 

Gms. per 

t®. 

Gms, per 

E * 

100 Gms. H2O. 


100 Gms. H2O. 

ICX5 Gms. HjO. 

0 

3-16 

25 

8.14 

60 

21.83 

10 

3-95 

30 

9-95 

80 

30.04 

20 

6.23 

40 

13-50 

100 

40.26 



50 

17-45 




SODIUM PyroPHOSPHATES. 

Solubility in Water. 

(Giran, 1903a.) 


Salt. 

Formula. 

t“ 

Gms. Anhydrous Salt 
per 100 cc. Sat, Sol. 

Monosodium Pyrophosphate 

NaHaPiOr 

18 

62,7 

Disodium Pyrophosphate 

Na 2 H 2 P 207 . 6 H 20 

18 

14-95 

Trisodium Pyrophosphate 

Na3HP207.6H20 

18 

28.17 
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PO 


Solubility of Sodium Pyro Phosphate in Water. 

(Mensel and 0 &bl«r , 1929: Henzel and Si eg. 1932.) 


Solid 


Qna. Na.P per 


^ 100 

4 2 7 
gna. aat. 

sol. Phase 

t° 

4 2 7 

100 9 BS. sat. aol. 

“0.43 

2.132 

Ice+Na P 0 .10 

Hg 0 6 o 

19.75 

0 

2.236 

Na P,0" ?oL 0 

70 

27.49 

18 

5«14T 

ft 

76 

33.04 

20 

5.220 

If 

79.! 

; tr.pt. — 

25 

6.618 


82 

35.13 

30 

7.04 

M 

89 

32 . 6 s 

45 

11.61 

ft 

96 

31.15 

50 

13.98 

II 




Solid 

Phase 

. lOH 0 


Na,P,0, 


Solubility op Sodium Pyro Phosphate in Aqueous Solutions 
OF Hydrogen Peroxide at 0®. 

(Menael and Otbler, 1929 .) 


Gna. per 

100 ns. sat. sol. 

Qes. per 100 

^s. aat. 1 

/ ”0« 

2 2 

- NaTX ^ 

4 2 7 


"• 4^7 

O.SIO7 

2.460 

1.345 

2.980 

0.5795 

2.506 

2.082 

3*475 

0.9430 

2.710 

2.440 

3*766 


Di SODIUM Di Hydrogen Pyro PHOSPHATE H ^P^O^ . 6H^0. 

Solubility of DiSodium Pyro Phosphate in Water. 

(Selva, 1935.) 


d. of Gns. NagHpPgO^ per Solid 

aat. sol. 100 0ea. eat. aol. Phase 


d. of Gtas. Naj^gPgO^ per Solid 

sat. aol. 100 gns. sat. aol. Phase 


- 0.7 

-« 

4 . 08 

Ice+Na 

6l^ 30 

I.X312 

16.48 

0 

— 

4.28 

Na^H^P^cf^.^H 

gU 27 

1.1156 

14.3s 

10 

1.0509 

6.50 

II 

30 

— 

14.58 

20 

1.0847 

10.70 

II 

35 

1.1171 

15.04 

25 

1.1040 

13.00 


40 

1.1180 

15.52 



Metastable 
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NATRIUM Na 

EQtJIlIBRIOM IN THE SYSTEM TETSA SODItTM PYRO PHOSPHATE, 

DiSooiitm Pyro Phosphate and Water. 

(S«lv», 1335.) 


Gkns. per 100 gns. 

sat. sol. 

Solid 

Qas. per 100 1 


sat. soi^ 

Solid 

P 0 

'"‘eVeOt 

' Phase 

^NVe ®7 


"We^' 

Phase 

Results at 

0 

0 


Results 

at 

20® (cor 

[. ) 

5*25 

0.00 

Na .10 

S.6i 


12.8 

Nag.6 

7 .18 

3.01 

11 ^ 

0.0 


10.70 


9.43 

6.80 

'* 





11.66 

10.31 

n 

Results 

at 

30® 


15.45 

16.22* 

11 

7.3s 


0.0 

Na . lo 

12.55 

11.58 

" 1- Na .7 

12.82 


9.30 

” ♦ Na..i 

11.90 

12.67 

Na,.? 

11.47 


10.37 

Na,.i 

11.58 

13.74 


10.62 


13.25 

11’^ 

11.07 

16.5s 

” + Na,.6 

9.72 


18.30 


8.26 

14.51 

Na,.6 

0.0 


14.50 

Na.n.P.O; 

2 2 2 7 


PO 


* = Metastable 

Na^.io = Na,,Pj07.ioHi,0: Na*.? = Na,nP,07.7H,0; Na,.6 = Na,H,P,07.6He0 
Na^.l = Na^HP^-iHeO. 


SODIUM Methyl PHOSPHATE (neutral) NajCHjPO*.6 HjO. 

100 gms. sat. solution of neutral sodium methyl phosphate in water contain 
30.79 gms. of the anhydrous salt at 12 ^, 5 . (Bailly, 1919 .) 

SODIUM p Glycero PHOSPHATE Na.2C3Hri(0H),P04.5 11 , 0 . 

100 gms. sat. solution of sodium p glycerophosphate in water contain 27.16 gms. 
of the anhydrous compound at 17^. ‘ (Bailly, 191g.) 

100 gms. Ha 0 dissolve 27.88 gms. sodium glycerophosphate at 18®. 

(H. Rogicr, /Vics'c, Paris, 1912 . ) 

100 gms. 86 . 5 % Glycerol {(l=± 1.2326) dissolve 79.7 gms. of sodium glycero¬ 
phosphate (?hy(lrated) at 20®. 

[00 grns. 98.5% Glycerol (d= 1.2640) dissolve 82.4 gnas. of sodium glycero¬ 
phosphate (? hydrated) at 20®. (Holm, 1921, 1922.) 


SODIUM Per RHENATE NaReO^. ReO 

A sat. solution of Sodium Per Rhenate in Water contains about 250 gms. 

NaReO^ per liter at 20®(?). (Noddak and Noddak, 1929.) 

SOLfTBILITY OF SODIUM PbR RHENATE IK RtHYL ALCOHOL. 

(Tollert, 1932.) 


Solvent 


Okns. NaReOy per liter sat. sol. 


89.7 Wt. % C.H OH 

99.1 '• 


19 .*5 
18.0 


22.42 

11.14 
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Na natrium 

SODIUM SULFIDE Na^S.gHjO. 

Solubility in Water. 

(Parravano and Fornaini, 1907.) 


t“. 

Gms. Na2S 
per 100 Gms. 

Solid Phase, 


Gms. NaoS 
per 100 Gms. 

Solid Phase. 

— 10 

Sat. Sol. 

Eutcc. 9.34 

Na2S.9H20+Ice 

60 

Sfit. Sol. 

29.92 

NajS.sJHjO 

+ 10 

13-36 

NajS.gHjO 

70 

31-38 

“ 

15 

14.36 

« 

80 

33-95 

ii 

18 

15-30 

a 

90 

37.20 


22 

16.20 

4t 

48 tr. pt. 


NazS.gHjO+NaiS.eHjO 

28 

17*73 

tt 

50 

26.7 

NaoS.GHjO 

32 

19.09 

It 

60 

28.1 

H 

37 

20.98 

tt 

70 

30.22 

li 

45 

24.19 

It 

80 

32.9s 

it 

48.9 

tr.pt. 

“ -f-NasS.sJHjO 

90 

36.42 

tt 

50 

28.48 

NajS.siHjO 

91.5 tr. pt. ... 

“ -PNajS.siHiO 


Solubility of Sodium Sulfide in Water, Determineo by the Freezing-Point 
Method. ( Saufourcho and Licbaul, 10 * 22 . ) 


Thft authors results were plotted and tin following table constructed from the 
curves. , 



Gms. Nrtj S 



Gm.s. Na, S 



per 100 gms. 



pur 100 gms. 


t“. 

sal. sol. 

Solid Phaso. 

t". 

sat. sol. 

Solid Phase. 

— 2 . 

2.0 

Ice 

5 o tr. pt_ 

. 28.0 Nas 

tS.olIsO-f-NasS.r) '/.^n,0 

— . 

5.0 

)) 

70. 

. 32.5 

Nn,S.r,‘/,n ,0 

— 9 5 Ihitec. 

7.5 

»~HNajS.o IljiO 

90. 

• 39.-) 

» 

0. 

8.8 

NasS.ii HjO 

97.5 m. pt. 

. 43.0 


10. 

10.8 

» 

90. 

02 5 

» 

20. 

i 3.6 

» 

86 Eulec .. 

. 54.5 

)>+NaaS,n,0 

3 o.. 

17.0 

» 

90. 

. 57.8 

Na,s.rr,o 

40. 

21.0 

» 

q 5 . 

. 60.1 

» 






Equilibrium 

IN THE 

System Sodium Sulfate, 

Sodium Sul 

FIDE AND Water. 


(Hoffg, 1926 .) 


The attainment of equilibrium was effected by (i) cooling homogeneous solutions 
from higher temperatures and, when necessary, innoculating with the appropriate 
solid phase (systems at o®.i and 18°, (9.) heating hctcreogencous systems from 
lower temperatures (systems at 26 ° and 3 i®) ( 3 ) evaporating homogeneous solutions 
under reduced pressure at the temperature of the experiment (4o^) untill sufFicicnt 
solid appeared. When all phases were present the tubes were mechanically rotated 
in a thermostat for from 4 to 40 hours. The saturated solutions and moist solid 
phases were analyzed. M. C. with formula, indicates mixed crystals and the major 
constituent. 

Results at 0 ".l. 



oa of 

Gms. por 100 gms. 





(Ims. |)(‘r 

100 

gms. 


<! 

sal. sol. 



1 / 

.U 1 of 


sal. 

sol. 



sal.sol. 

NitaSOv 

Nrt, S. 

Solid' Plia.s<‘, 

sal, .sol. 

Na, 


""rJa 

.S. 

.Solid Pl»a.s(!. 

1 

.oil 

2.99 

1.44 

3 .i() 

M.C.NajSO^i 

.l 0 lt.O 

1 

.129 

I 

.23 

I I . 

.18 

M.(:.Na.,so,.iorr^o 

-+M.C.Nn.,S.l0ltp 


. 0.52 

2 .. I I 

)) 


[ 

. 129 


. 16 

i I . 

.16 

0 )) 


. 066 

1.68 

4.79 

» 


I 

.i 3 i 

I 

• ‘9 

I I . 

.23 

)) » 


.081 

1.54 

6.1 () 

» 


1 

. i 3 o 


.25 

1 I . 

.•4 

)) )) 


. 091 

1.48 

7.36 

» 


I 

.i 3 i 


.23 

I I . 

,21 

» » 


.<>99 

1.28 

8.32 

» 


I 

. 137 


. 16 

I I . 

94 

M.(:.Na..S.loH.,() 


.110 

1.27 

9-^9 

» 




0, 

.93 

I I . 

22 

» 


.124 

1.24 

10.77 

» 


I 

. 1 2:5 

0 

.63 

[ 1 . 

.34 

» 


.129 

1.19 

11.11 

» 


r 

. 122 

0 , 

.0 

I 1 . 

33 

)) 


. 1 'V>. 

1.18 

11. 23 

M.C.Na-SO^ 

.ion..<> 

•s. 1011.^0 

























^ NATRIUM Na 

Equilibrium in the System Sodium Sulfate, Sodium Sulfide and Water (con.) 


(Hogg. 1926 .) 

Gms. per lOO gms. Gms. per lOO gms. 


d of 

sat. sol. 


d of 

sat. sol. 


sat. sol. 

Nas SO*. 

Naj S. 

Solid Phase. 

sat. sol. 

Xas SO*. 

Na.iS. 

Solhl Phase. 


Results at 18 *'. 


Results at 31 °. 

I . 126 

i 3 . 3 i 

0.62 

Na2S04.io H2O 

1 . 2.85 

•^•97 

0.40 Na2SO4.lolI.2O 

1. 126 

II.91 

1. 5 l 

)) 

1 .2.94 

29.15 

1.47 

» 

I. i 3 i 

10.6;^ 

2.84 

» 

T.2.9I 

28.72 

U.43 

» 

I. i 3 o 

9.30 

4.54 

» 

1.290 

28. 1)5 


)) + N a 2 S 0 4 

I. i 32 

9.05 

5.33 

» 

1.288 

27.39 

•^,•85 

» » 

1.143 

8.09 

0.82 

)) 

1 .264 

23.0G 

4.81 

Na2S04 

1.149 

7-64 

7-99 

» 

1.2.48 

» 9 -l 7 

6-97 

»> 

1.162 

7. i 5 

9 - 4 ; 

» 


18 92 

7-47 


i.i 65 

')- 9 G 

7-09 

» 

I . 228 

14.46 

9.83 

» 

1.167 

7.17 

TO.04 

» 

1.219 

T T . 56 

12. . 14 

» 

1.175 

6.96 

10.91 

)) 

I . 21 4 

8.59 

14.39 

» 

1.186 

6.93 

12. i 4 



6.58 

16.36 

)) 

1.208 

7.01 

i 3 .o 8 

» 

1 .214 

•I.79 

18.69 

» 

1.225 

9-75 

t 3 . i 5 

)) 

1.253 

2.56 

. •f' >. 

)> 

I .210 

7 • 5.4 

13.95 

» H-M.C.NajS.oHjO 

I .222 

4.32 

' 9-<>9 

» +Na 2 S. 9 H 2 ^ 

1.212 

7 .«i 

1 3 .90 

» » 

I . 229 

4.04 

19.33 

» » 

- 

C.44 

13.98 

M.C.NaaS.g H,0 

- 

3.04 

19. .'>7 

NaaS.gllsO 


1.212 

5.83 

14.02 

» 

1.210 

I .o5 

•>,0.44 

» 

I-197 

5.20 

14 • 5o 

» 

1.202 

0.0 

20.60 


1.187 

3.47 

i5.o8 

)) 


Results at 40° 

- 

a.;>.8 

15.33 

» 

I.302 

28.90 

1.3JI 

NaaSO/* 

- 

0.53 

10.65 

» 

- 

24.43 

3.56 

» 

1.169 

- 

15.95 

Na.2S,9 H2O 

1.260 

20.25 

6.18 

») 



Results at 25"* 

- 

i5.23 

9-49 

» 


«9-7' 

1.63 

NajSOi.io H2O 

1.236 

14.14 

9.78 

0 

1.203 

17-84 

3.27 

» 

I .223 

8.7-.. 

1,4.5.5 

» 

1.204 

17. ij . 

4.40 

» 

- 

7.37 

>4-97 

» 

1.241 

14.67 

9-96 

') H-Na^SOi 

I .223 

6.53 

t 5.45 

0 

1.241 

14.70 

9-96 

» » 

- 

5.22 

14.08 

)) 

1.24-1 

14.51 

io.o4 

Na.SO^ 

1.233 

3.41 

20.36 

» 

1.237 

I2.5 o 

11.21 

>; 

1.2.39 

‘>•79 

21.27 

» 

I . 222 

10.80 

12.68 

0 

I .223 

1.91 

23.04 

» 

1.228 

8.06 

14.68 

» 

1.2.53 

1.84 

23.57 

» 

I .221 

6.32 

16.07 

» +Na2S.9H2 0 

1.248 

1.90 

2.3.7 2 

)> +Na2S.9lL20 

I .224 

6.87 

15.87 

» » 

1.2,56 

1.62 

24^25 

» )) 

1.229 

7.18 

i5.84 

)•/ » 

1.2.38 

0.88 

2.3.93 Na2S.9H2 0 

1 .205 

5.01 

16.61 

Na^ S.g II2 0 

1.2.36 

0.49 

24.06 

» 

I . 202 

3.40 

17.17 

» 

1.248 

0.0 

25.0 [ 

» 

I.I83 

0.0 

17.86 

)> 

1.2.48 

0.0 

25.09 

» 


The following transition points were also determined. 


'/!: of Clms- POi* 100 Kins. snl. sol. 

Trftiisflloii. t". snt. sol. Na^SO,. NiijS. 

Binary.. Na,S.io HjO Na2S.9 ()..... 4.7.. t.i>. 8 r.>.46 

Ternary. The above in sat. NajSOv... 2.3.. i.i.35 1.40 ii.l9 

» Na2S04. ioIl20:;::^Na-2SOi in sat. jNa2S. 20.9.. - 9.48 i 3 . 4 i 

» - i* 33 i 4.48 19.97 


In all cases the densities were measured at the temperature of the experiment. 


S 
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Na NATRIUM 

SODIUM SULFIDE 

Solubility of Sodium Sulfidb iv Liquid Ammohia 
C oMTAiHiNG Increasing Amounts of Ammonium Bromide at -33®. 

(Johnson and Whesclsy* 1934.) 

(M, Mola . psr 3^t«r sat, sol. 


WH.Br 

4 

Na^S 

0 

d 

0.002 

0.15 

0.036 

0.3 

0.06 

0.6 

0.18 


This increase in solubility of Na^S is considered to be due to the 
formation of ammonium sulfide. 

Fusion-point data are given for: 

Na S > S (Friedrich, 1914; Thomas and Rule, 1917; Pearson and 
* Robinson, 1930.) 

Na..S + Na„S 0 . (Tammann and Olsen, 1930.) 

2 2 4 


SO SODIUM SULFITE Na 2 S 03 . 7 H 2 0 . 

Solubility of Sodium Sulfite in Water. 

( Focrstcr, Brosch and Norbcrg-Schulr., 1924 .) 

The determinations were made with exceptional care. The solutions were kept 
in contact with an atmosphere of hydrogen to prevent oxidation. 



Chin. Na, SO^ 
per 100 gms. 

Solid 


Oins. Na, SO,, 
per 100 i:in8. 

Solid 

t". 

sal. sol. 

Phase. 

V. 

sal. sol. 

Phase. 

— 0.667 . 

1.865 

Ice 

33 . 8 . 

. . . . 28. 54 (iiniUahlo) 

Nn,S 0 ,. 7 ir ,0 

— 1.27. 

3.73 

» 

34 - 7 - 

_ 28.86 » 

‘ » 

— 2.23 . 

6.69 

)) 

35.9. 

— 29.89 » 

» 

— 2.70 . 

8.12 

» 

34.5. 

.... 28.2a 

Na^SO, 

— 3 .4^ K ile«*.. . 

10.48 

))-f-Nn, SO3. 711,0 

35 . 6 . 

.... 2.7.8a 


— i.3o. 

11.25 

.Na, SO:,. 711,0 

41.0. 

.... 2.7,15 


0.0 . 

12.59 

)) 

46.0. 

_ 2 . 6.35 

» 

9 -a . 

i 5 . 6 o 

)) 

:)0.0. 

.... 25.75 


16.5 . 

19.14 

0 

58 . 1 . 

- 2.4.79 


* 9-9 . 

20.82 

» 

66.0. 

.... 2.4 *06 


24.0 . 

22.76 


70.0. 

.... 23.85 

» 

26.85 . 

24.32 

» 

9 ^- 4 . 

- 21.44 


28.2. 

2 . 5.36 

»> 

97,0. 

.... 2 . 1.32 

» 

33.0 . 

33.4 h-. pi.. . . 

^^ 7-99 

» 

))-+- Nn, SOa 

99 -<>- 

.... 21.70 

)) 


The above results show that the transition temperature of for Na2S03 

.7 0 Na2 SO3 and the solubilities of Na2 SOj, reported by Hartley and Barrett, 

1909, are incorrect. 


The density of the sat. sol. at 15® is 1.21. (Greenish and Smith, 1901,1 



















1297 


NATRIUM Na 


SODIUM SULITTE NaiSOj. 


The following results for the solubility of sodium sulfite in water are 
by Arii, 1932. 


^ Ofeis. Na^^SO^ par Solid 

^ 100 8»a. sac. aol. Phase 

25 23.0s 

35 26.57 

This author also gives results for the System Na.SO, ■4- Na-S^O. + H O o 

at 25° and at 35°. 


SOLITBILITT OF SODIUM SULPITR IN WATER. 




(Hartley and Barrett, 1909.) 




Gms. N^SOa 



Gms. N^SOa 



per 100 Gms. 

Solid Phase. 

t“. 

per 100 Gms. 

Solid Phase. 


H, 0 . 



H 2 O. 


— 0.76 

2.15 

Icc 

18.2 

25-31 

Na2S0a.7H50 

“ 1-37 

4.21 

« 

23-5 

29.92 

“ (unstable) 

1.96 

6.24 

<4 

29 

34-99 

C( it 

- 2.77 

9-44 

C 4 

37-2 

44.08 

tt tt 

3 5 * 

12.48 

" 4 -Na,SO,. 7 H^ 

21. 6t 

... 

“ +Na,SO, 

- 4.5 

17.91 

Ice (unstable) 

37 

28.04 

NaiSO, 

- 1-9 

13.09 

Na^O,. 7 H^ 

47 

28.13 


+ 2 

14.82 

4 A 

55-6 

28.21 


59 

17.61 

« 

59-8 

28.76 

U 

10.6. 

20.01 


84 

28.26 




♦ Eutec. 

t tr. pt. 




See the following discussion by Rivett and Lewis, 1923. 
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Equilibrium in the System Sodium Sulfite , Sodium Sulfate and Water. 

(Rivelt and Lewis, 1923 .) 

Constant agitation was employed for assuring saturation. The solutions and 
solid phases were analyzed and the compositions of the latter identified hy the 
<( rest method w. At 26° both a stable and a metastable system exists, and each 
was determined. The solid phases in contact with the solutions corresponding to 
the two branches of the stable system were respectively a series of mixed crystals 
of Na2 SO4.10 H2 0 + Na2 SO3.10 H2 O and Na2 SO4.7 O + Nag SO3.7 Hg 0 . 
The solid phases for the two branches of the metastable system were mixed crystals 
of anhydrous sulfite and sulfate. 


Results at 2 o° for the Results at 25 ° for the 

Stable System. Metastable System. 


of 

Gms. per 100 gms. sat. sol. 

of 

Gms. per 100 gms. sat. sol. 

sat. sol. 

NaoSO*. 

Na^SOa. 

sat. sol. 

Na.SOv 

NjiSOi. 

I . 211 . . 

20.40 

2.53 

1 . 347 -• • 

20 .5 1 

14.39 

I .227... 

19.66 

4. II 

1.347... 

19.12 

15.43 

1.239.. . 

18. II 

6.59 

1 . 347 - • • 

17.82 

16.94 

I . 258 ... 

17.31 

g. 27 . 

1 . 347 - -• 

16.82 

18.34 

I .269... 

16.43 

11.39 

- ... 

16.18 

18.52 

I .292... 

i 5.25 

14.61 

1.346... 

18.82 

20.35 

1. 3 i I ... 

14.55 

16.80 

- ... 

12.34 

21.88 

I. 3 i 2 . .. 

i 4-49 

16.8r 

1.346... 

10.93 

23.40 

- ... 

11 .o 5 

18.27 

1.340... 

7-47 

26.32 

1.274... 

^•97 

19.44 

I . 322 . . . 

6.75 

25.45 

I. 25 o. .. 

4.14 

21.6r 

I . 3 o 2 . . . 

3-99 

26.57 


0.00 

23.75 

1. 285 . .. 

1.69 

27.29 


The authors also determined the isotherms for o°.i, 17^.5 and 37 <^. 5 , At the 
latter temperature the solid phases were mixed crystals of the anhydrous salts. 
In subsequent papers by Lewis and Rivett, 1924, data arc given for many other 
isotherms. By extrapolation of these results to zero content of sodium sulfate 
solubility results for pure sodium sulfite hepta hydrate were obtained. These 
when nlotted together with the determinations of Hartley and Barrett, 1909 (see 
precceding page) agreed satisfactorily and give confidence in the extrapolation 
method of estimating the solubility of sodium sulfite heptahydrate. When, 
however, the extrapolated values obtained By use of commercial anhydrous sodium 
sulfite (already containing sulfa;te), were compared with the results of Hartley 
and Barrett, determined upon perfectly pure sulfite, a considerable difference 
was found. Thus, the transition temperature was 3 i ^.5 at 27.2 per cent concen¬ 
tration of Na2 SO3 instead of 22^ at 22.0 per cent Nag SO3, as found by Hartley 
and Barrett. The other estimated values for the solubility of anhydrous sodium 
sulfite were : 

t*. 37.5. 42.S. 47.3. .37.3. C2.5. 67.S. 

Wt; 0/0 NaoSOa. 26.8 26.3 20.7 25.25 24.7 24.1,, 23.6 28.2 

The authors surmised « that the marked discrepancy is due to the mixed crystals 
of sulfite and sulfate corresponding, in the limiting case of zero sulfate, with a 
form of sodium sulfite which is metastable to that obtained as a pure salt by Hartley 
and Barrett’s method », A complete examination of the whole ternary system, 
at temperatures where only the anhydrous solids appeared, Avas then made. The 
results showed that these two salts are capable of mixing in quite a number of 
distinct series of mixed crystals of varying stabilities. More than 80 solutions 
were prepared at 40°? 45 ° and 60° by more or less complicated methods, involving 
evaporation of unsaturated solutions of suitable concentrations to yield the solid 
phases in desired quantity at the temperature of the experiment. The analytical 
results, when plotted, show that there are no fewer than five solution curves and 
five corresponding series of mixed crystals. The precise limits of these arc uncertain 
« hut the error is not sufficient to affect the general conclusions ». 
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NATRIUM Na 


SODIITM HydroSULFITE NajSjO.. 


Solubility in Water, (jeiiinck, ign.) 


Gms. JN^S 204 
t®. per loo Gms. 
HjO. 

-0.107 0-394 

—i.io 4 

— 2.21 9 

- 3-15 13 

-4.17 17 


Solid 

Phase. 

Ice 


Gms. Na 2 S 204 
t“. per 100 Gms. 

HjO. 

— 4.58Eutec. 19 

+20 22 (±5% error) 

52tr.pt. 27.8 

20 24.1 


Solid Phase. 

Ice+Na2S204.2H2O 
Na2S204.2H20 

“ •^Na 2 S 204 
Na2S204 (unstable) 


The pure sample was prepared by salting out the commercial product with 
NaCl. It is very easily oxidized to Na2S206 and must be kept in an indifferent 
atmosphere or a vacuum. A special apparatus was required for the freezing-point 
determinations (ice curve) and for the solubility determinations. Great difficulty 
was experienced in obtaining concordant results with a given sample of Na2S204. 


SODIUM Pyro SULFITE Na2S2 05.7HjO, Na.SaOg.GHjO (mctastablo ) 

Solubility of Sodium Pyrosulfite in Water. 

(Foerster, Brosch and Norbcrg-Schulz, 1924 .) 

The determinations were made with exceptional care. Equilibrium was approach¬ 
ed from above and below. A new preparation of the salt was used for (‘ach 
determination and the composition of the solid phase was determined by analysis 
in each case. In order to reduce the free sulfur dioxide present, the volume of air 
space above the saturated solution was kept at a minimum. The two hydrates 
giVe solubility curves which arc almost parallel. The mctastable hexaliydral.(5 
is very easy to obtain and its equilibrium with the solutions can he readily followcul. 


t*. 

r.ms. NajSjOi 
p«r 100 gins, 
snt. sol. 

Solid 

Phase. 

t". 

Oms. NiiaSaO, 

|IQI‘ KKI gms. 

sal. s(»l. 

Solid 

Phase, 

— 0 . 56 .... 

1.435 

Ice 

— 7.5. . 

... 24.50 

.\<i.,.S., 0 ... 7 ll .,0 

—>. .28_ 

6.40 

'!) 

— . 0. . 

... 26.15 


—3.19_ 

9.00 

)> 

0.0. . 

... 3 1.10 

» 

—' 5.24 _ 

. 

»> 

r- 1.2. . 

... 32.45 

)) 

- 7 - 8 . 1 .... 

. 20.92 

)> 

5 . 5 Ir. 


)> +- \a.,.S.,() 


. 24•20 

y-l-Na.jS,0...'-.lla0 

0.0. . 

... 37 . 47 (»'‘!<M 

NaaSjO, 

— 8.5 . 

. 24.75 

Na., S., 0 ..filL 0 

8.6.. 

... ;i 8.()5 


—4.2. 

. 28 . 1 0 

)> 

15 .0.. 

... 39.20 

» 

—2.2. 

. 3 o.2) 

») 

22.8.. 

... 39.77 

t) 

0.0. 

. 32 . ()0 

» 

31.4.. 

... 40.79 


-T- 1 .8. 

. 35.40 

» 

40.2.. 

... 41•bo 


3.0 . 

. 37.10 

)• 

.59.0.. 

... 44 .*17 


3 .8 tr. pi,. 

- 

)) -i-Naa Sa 0.i 

71.4.. 

... 45.62 

•> 

—9 . oSEutoc. 

. 23 . 5 o 

lee-f-NajSaOi. 711,0 

85 . 0 .. 

... 47-89 

*• 

““ 9-0 . 

. a 3.77 

Na, S, Os. 711*0 

97.2.. 

... 49-08 

» 


SO 
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Na 


NATRIUM 

SODIUM SULFITE 


Equilibrium in the System Sodium Sulfite, Sodium 


Pyro Sulfite and Water at 25 

(Aril, 1927.) 


AND AT 35 *' 


Results at 25° 


Results at 35° 


SO 


per 100 

0 ^ 8 . sat. sol 

Solid 

(kw. p«r 100 

0 ^. sat. sol 

Na 2 S 03 


3 Phaa* 

/ Na^SOg 


23*05 

0.0 

Na 3 S 03 , 7 H 20 

26.57 

0.0 

20.98 

3.66 


25.00 

2 . 13 

17.70 

10.39 

II 

24.17 

3.27 

17.01 

12.49 

II 

21.04 

8.00 

15.67 

16.70 

II 

19.22 

11.54 

15.06 

18.65 

II 

16.60 

16.33 

13.89 

21.91 

II 

14.80 

20.40 

11.83 

26.73 

II 

11.86 

25.80 

11.28 

29 . 10 

■' i Na.S.O^ 

8.86 

30.84 

10.87 

29.45 


6.77 

43.03 

9.63 

30.70 

II 

5.99 

34.91 

8.33 

31.77 

" 

4.12 

36.48 

7.22 

32.70 

II 

3.11 

37.42 

4.46 

35.34 

II 

1.74 

38.69 

1.78 

37.93 

II 

0.0 

40.55 

0.0 

39.75 

n 




Solid 

Phase 


Na^SO, 

-2 3 


” + Na S 0 - 
Na.S.O * ® ® 

Z 5 


100 gms. Liquid Sulfur Dioxide ( 80 ^) dissolve 0.023 at 0° 


2 "^3 

(Jander and Ruppolt, 


SODIUM SULFATE Na.iS0i.ioH,0. 

FnF.KZINC-PoiNTS OF DlLUTE AqUEOUS SoI-UTIONS OF SoDlOM SuLFATE. 
( Klein and Svaiibcrg, 1920.) 


t" of r. in. -o.tTo. -i.o.iT. —i.HtM. 

Normality of Aq. NajSOt. o.i o.-zf) o.5(> 


Solubility of Sodium Sulfate in Watf.r. 

(Hicliards and Yiigve, 1918.) 

The determinations were made with the highest possible degree oi accuracy. 
The solid phase was Na2S04.io H^O in all cases. The temperatures refer to the 



Gms. NnjSOt. 


Giu.h. Nn, SO^ 


Gms. NnjSOt 

t". 

per 100 gms. 11,0. 

t". 

per loo gms. H,0. 

t". 

per 100 gms. 11,0. 

1. 000. 

.. i 3 .i 8 i 

19.000.. 

I7.G98 

•>. 3 .000. 

.. 23.888 

iG.ooo. 

14.185 

20.000.. 

I 9 . 0()4 

‘24.000. 

. . 25.7G2 

17.000. 

.. 15.‘.>.68 

ai.000., 

. aO.549 

2.5.000. 

.. 27.795 

18.000. 

1G.437 

aa.000.. 

.. 9 .a. 155 




The following determinations arc given by Nishizj»wa, 1920. 



Gm. inols. Nu, S()^ 

Gms. Nu, SOt 


t". 

piT niOd gms. mols. 11,0. 

piM* 100 gms, 11,0. 

Solid PliAso. 

1 ). 

. 16.61 

i 3 .10 

]Sa,SOwioH ,0 

3 o. 

. . 52,01 

41,0 ‘2 

» ' 

•I0. 

. 61.01 

48.10 

NaiSO* 


Data for iho effect of various salts upon the transition temperature of Na^SOi. 
lolTjO are given by Norton and Johnston, 192G. 
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NATRIUM Na 


SODIUM SULFATE NaaSO^. 

Solubility in Water. 

(Mulder; Ldwel, iSsi; Tilden and Shenstone, 1883; Etard, 1894; Funk, 1900a; Berkeley, 1904.) 


t®. 

Gms. Na2S04 per MoIs. 

100. Gms. Na^SO^per 

Solution. Water, l^ter (B.)* 

Gms. NaaSO* per 
^0, 100 Gms. 

Solution. Water. 

Mols. 

NaaSOi per 
Liter (B.) 

Solid 

Phase. 

0 

4.76 

5.0 0 

.31 NaaSO^.ioHjO 50 3I-8 

46.7 

2 .92 

Na*SO« 

5 

6.0 

6.4 



60 31.2 

45-3 

2.83 

Ift 

10 

8-3 

9.0 0 

631 


80 30.4 

43-7 

2 .69 

«« 

IS 

11,8 

13-4 



100 29.8 

42 -5 

2 .60 

II 

20 

16.3 

19.4 I 

32 

** 

120 29.5 

41-95 


14 

25 

21 .9 

28.0 



140 29.6 

42 


41 

27-5 

25.6 

34*0 


«» 

160 30.7 

44 - 2 $ 



30 

29.0 

40.8 2 

63 

u 

230 31*7 

46.4 



31 

30.6 

44.0 


«4 

0 16.3 

19-5 

. . . Na 2 S 04 . 7 lW 

32 

32*3 

47.8 


‘ 

5 19*4 

24 



32*75 33-0 

5°-65 3 

II 

’* 

10 23.1 

36 

. . . 


33 

33-6 

50.6 

. . . NaaS 04 

IS 27.0 

37 



35 

33-4 

50-2 



20 30.6 

44 

. . . 


40 

32-8 

48.8 3 

.01 

•« 

25 34*6 

53 

... 

N 

The very carefully determined values of Berkeley are as follows: 




Gms. 




Gms. 



t". 

dtol 
Sat. Sol. 

Na2S04 per 
100 Gms. 

Solid Phase. 

*0 df of 

® ' Sat. Sol. 

Solid Phase. 



HjO. 




HjO. 



9.70 

1.0432 

4.71 Na,S04.xoHj0 

32.5 tr.pt. 

. . . 

NaaSOi.ioHjO-l-NajiSOi 

10.25 

I.0802 

9.21 



33-5 1.3307 

49.39 

NaaSOi 

15-65 

I.1150 

14.07 



38.15 1.3229 

48.47 



20.35 

1.1546 




44.85 1.3136 

47-49 


1C 

24.90 

I.2067 

27.67 



60.10 1.2918 

45.22 


1C 

27.65 

1.2459 

34.05 



75-05 1-2728 

43.59 


ti 

30.20 

I .2894 

41.78 



89.85 1.2571 

42.67 


u 

31-95 

1.3230 

47.98 



lOI.9* 1.2450 

42. iS 


cc 


* B. pt. 


Later determinations of the Solubility of Sodium Sulfate in Water at 
one or more temperatures by the following investigators, are in good 
agreement among themselves and with the earlier results: 

Kiipper, 1927; Benrath, et. al., 1928; Fldttmann, 1928; Caven and Johnson, 
1928; Schrdder, 1929; Matsin, Oguri, Noda and Kumagi, 1929; Makarow and 
Wachberg, 1930; Rakowski and Nikitina, 1931; Belopolski, 1933. 
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NATRIUM 1302 

The following additional data at high temperatures, determined by the sealed 
tube method, are given by Wuite (1913-14). 


t®. 

Mol. 
Per cent 
Na2S04. 

Gms. 

Na2S04 per 
100 Gms. 
H2O. 

Solid Phase. 

t“. 

Mol. 
Per cent 
Na2S04. 

Gms. 

Solid Phase. 

H2O. 

62 

5 39 

44.92 

Na2S04 (rhombic) 

208 

5*39 

44-92 

Na2S04 (rhombic) 

70 

5-27 

43-87 

it it 

235 

tr. pt. 


“ “ -f monoclinic 

80 

5 -i 8 

43-07 

ii it 

241 

5-39 

44-92 

Na2S04 (monoclinic) 

120 

5-04 

41.84 

ti it 

250 

5-04 

41-84 


190 

5*255 

43-74 


279 

4.12 

33-84 

“ “ 

192 

5*27 

43-87 

a a 

319 

2.56 

20. 71 

it ti 


Supersolubility curves for the ice phase, Na2S04.7H20 phase and Na2S04 phase 
were determined by Hartley, Jones and Hutchinson (1908) by agitating mixtures 
of sodium sulfate and water contained in sealed tubes, and noting the points at 
which spontaneous crystallization occurred while the tubes were gradually cooled. 
The effect of mechanical friction, produced by bits of glass, garnet, etc., was also 
studied. 


Solubility of Sodium Sulfate in Water at 
Temperatures Between 140° and 350°. 

(Schroeder, Oabrlel and Partridge, 1935 .) 

SO The authors used a steel bomb in which the mixtures were rotated at 
constant temperatures maintained in an air bath. The results confirm 
in general those of previous workers. The following values were taken 
from the smoothed curve drawn from the original results. 



Ctaa. Ha^SO 

t° 

Ctos. Na^SO^ 


par 100 gns. H^O 


per lOO gms. H^O 

mo 

42 . 1 

200 

44.1 

150 

42 . 2 

210 

44*2 

160 

42.5 

220 

44*8 

170 

43‘1 

230 

45 ‘6 

180 

43*4 

23 S 

46 .0 

190 

43*8 

241^ 

:r.pt. 46.8 



per 100 gms. 


2^4 

per 100 gjna. Hj,0 

250 

44 *0 

310 

18.5 

2C0 

41.8 

320 

13*1 

270 

38.8 

330 

7.3 

280 

35.2 

340 

4.2 

290 

30.8 

350 

2 . 4 

300 

24.8 




A discussion of the several forms of anhydrous sodium sulfate is given. 


Equilibrium in the System Sodium Sulfate 
Sulfuric Acid and Water at 12.5°* 
(Honcemartlni and Loaana, 19 P 8 .) 


d. of 

Oma. per 100 

e» 8 . aat. aol. 
—A 

solid 

sat. 80I. 

Na ^304 


Phaae 

1.0865 

9.46 

0 Na. 10 

1.2746 

19*26 

11.86 ” + 

NaH.sd) 

1.2608 

30.40 

18.73^^31 

” (2) 

1.4801 

31*56 

20.58 

" 

1.4868 

30.15 

22.06 " + 

If 

1.4876 

25.06 

27.96 " + 

NaH.i 


^ Clroa. per 100 aat. sol. Solid 


aat. aol. 

Xa^SO^ 


Phaae 

1.4080 

10.86 

36.91 

NaH.i 

1.4752 

3.68 

51 .62 

” (3) 

1.5720 

3.71 

59*42 

NaH 

1.6562 

4.75 

70.62 

"4 NaH.H 

1.7780 

5.65 

81.74 

NaH.H 

1.9254 

9.98 

89.06 

" 


(1) Traces of Na^SO (?); (2) Traces of Na.io(?); (3) Traces of Nall 
Na. 10 = NagSO^.ioHgO; NaH.s = NaHSO^.sHgO; NaH.i = NaHSO .H 0 ; Nall = 
NallSO^; NaH.H = NaHSO^ . H^SO^. 
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NATRIUM Na 


Solubility of Sodium Sulfate in Aqueous Solutions of Sulfuric 

Acid at 25°. 

(D’Ans, 1906; 1909c; 1913-) 


Mols. per looo Gms. Mols. per looo Gms. 

- - Sat, jol. Solid Phase. Sat. Sol. _ Solid Phase. 


H2S04. 

0 

NaaSO^. 

I- 54 I 

Na2S04.ioH20 

SO3. 

8.70 

NaoSO^. 

0.076 

NaHsCSOOa.HaO 

0.286 

1.671 

iK 

8.86 

0.156 


0-338 

1.742 

it 

8.93 

0.273 


0.60 

1.85 

it 

8.84 

0.527 

“ (unstable) 

0.763 

2 

ii 

8.70 

0.808 


0.884 

3.256 

“ +NajS04 

8.62 

0.844 

ii it 

0.423 

0.77 

NaHS04.H20 

8.61 

0.899 

a 

0.496 

0.47 

u 

8.87 

0.445 

“ +Na 2 S 04 . 4 iH 2 S 04 

1.666 

2.437 

NajS04+Na3H(S04)j 

8-93 

0.437 

Na 2 S 04 . 4 iH 2 S 04 

1-576 

2.363 

“ +Na3H(S04)2.H20 

9.08 

0.394 

“ 

2.611 

2.091 

Na3H(S04)2+ “ 

9-36 

0.425 

“ +NaHS20, 

S-91* 

0.409 

NaHSO^ 

9.18 

0.567 

NaHSaO, 

6.30 

0.332 

“ 

9.42 

0.728 

“ 

6.64 

0.297 

“ +NaH3(S04)2.H20 

9-48 

0. 76 

“ 

6.90 

0.173 

NaH3(S04)2.H20 

9-48 

0.953 

“ +? 

7-36 

0.071 


9-85 

0.787 

? 

7-74 

0.047 


9-98 

0.908 

? 

8.12 

0.037 

“ 

9-77 

1.03 

unstable 

8.40 

0.046 


10.16 
10.78 

0.797 

0.302 



* From this point on the figures in this column are Mols.SOa = HjSOh + SO3. 


SO 


100 cc. sat. solution of Na2S04 in absolute H2SO4 contain 29.99 gms. Na2S04 
and the molecular compound which is formed contains 8 mols. H2SO4 per i mol. 
Na2S04 and melts at about 40°. (Bergius, 1910.) 

Aqueous H2SO4 containing 0.51 mol. per liter dissolve 2.238 mols. Na2S04 per 
liter at 25°; Aq. H2SO4 of 0.779 mol. per liter dissolves 2.465 mols. Na2S04 at the 
same temperature. (Herz. 1911-12.) 


100 gms. H2O dissolve 30 gms. NaHS04 at 16°. (Aschan, 1913.) 

100gms. H2O dissolve 28.6 gms. NaHS04at 25° and 50 gms. at 100®. (U.S.P. Vlll.) 
100 gms. 95 per cent alcohol dissolve about 1.4 gms. NaHS04at25°. (U.S.P. Vin.) 
100 gms. 95% formic acid dissolve 30 gms. NaHS04 at 19.3°. (Aschan, 1913.) 
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Eqwlibhium in the System Sodium Sulfate, Sulfuric Acid and Water. 
(Pascal and Ero, 1919; f'aust and Essclmann, 1920; Foote, 1919}. 



Gins, per lOQ. gms. 



sat. 

sul. 


t". 

Na^SO^. 

-I* SOv 

Solid Phase. 

Results by Pascal and Ero. 

- 45 .. 

. 1.6 

42.8 

Na,n(SOd> 

-f-Na, SOv>OII<0 

— 3 o. 

. 1.6 

42.8 

NajiC&O*), 

— 3 o. 

. 2 . 3 o 

37.10 

» 

— 3 o.. 

. 3,10 

26.8b* 



. 3.0 

3 o.o 

Ice 

—24.. 

. 7.5 

35,0 

Ire -i-Na, H (SOJ, 
-l-Na, SO,. 10140 

—21. 

. 7.5 

4o.o 

Nall SO,. 11,0 

— I.. 

. 7.5 

40.0* 

u 

—17.. 

. 3.0 

24 .25 

Ice 

—II. 

. 10.0 

3 o.o 

Na, SO,. 10 11,0 

—10. 

. 5.0 

i 5 .o 

» ~h lee 

— 9 - 

. 3.0 

12.5 

leo 

■— 

. 10.0 

22 .5 

Na, SO,.l0lI.jO 

— 0. 

. 4.0 

45.0 

NajlMSO,), 

— 3 .. 

. 9.1 

32 . 1 * 

NaTISO,.ir,0 

— 3 .. 

. 10.25 

10.9 

Na, SO,.10 11,0 

— 3 .. 

. 16.0 

27.1 

Na,lI{SO,), 

— 3 .. 

. 20.1 

22.4 

» 

Results by Faust and Esselmann 



at 0®. 



5.98 

6.74 



7-9 

14.75 



II .5 

26.5 



14.44 

21.64 

Na, SO,. 10 11.^0 


20. OJ 

21.69 

» 


23.01 

21.52 

» 


28.3 

22.07 

» 


27.85 

22.66 

NiijiMso,), 


26.25 

23.81 



25 ,70 

24.13 



22.95 

26.08 

NanII{S 0 ,l,.H ,0 


18.67 

29.35 

» 


16.45 

30.74 

Nall so,. 11,0 


i 3.88 

32.73 

» 


1 3 .01 

33.13 



9,62 

34.59 



7.66 

37.21 



3.98 

43, 3 i 

NaIIS 0 ,.II .;0 


2.11 

57.5 



2.38 

58.46 

Nall .SO,. 11,0 


•^••79 

60.00 



3 ,o 5 

61. 3 o 



3.44 

()2.60 

Na H SO, 


3.36 

62.87 



0.0 

(>9.90 



* = Mo tas table. 


Cms. per 100 gni.s. 
sut. sol. 

NajSO^. H,S0,. Solid Phase. 

Results by Pascal and Ero at o'*.0. 


13.94 

8.75 

Na, SO,.i 0 ir,O 

25.55 

14.96 

» 

33 . 3 o 

16.70 

)) -f- Nn, SO, 

2.5.74 

25 . o 5 

Nllal^SO, ), 

16. 23 

33.60 

)> 

4.95 

45.90 

))-hNuUSO,.U,0 

4.19 

48.60 

Nall SO,. 11,0 

3.96 

58.78 

Nall SO, 

0.9.5 

70.80 


0.19 

81.70 

NalljlSO,),.! VsH,!) 

3.02 

88.70 

» 


Results 

by Foote at 14 ®. 0 . 

9.53 

0.0 

Na, SO,.l0ir,O 

32.9.3 

16.51 

»-l-Naj HiSO,), 

25.41 

27.9() 

Na nS 0 ,.ir, 0 +Na,II(S 0 ,l, 

4.33 

58.79 

Nall (SO,),. 11,0 (dlvurlaiill 


Results by Pascal and Ero at U°. 0 . 


25.9 

0.0 

Na, so,.711,0 

34.15 

9-5 

u 

19.81 

7.13 

Na, SO,.1011,0 

28.50 

1 3 .40 

» 

33.35 

20.19 

NaiaSO, 

28.58 

24.54 

Na,lI(SO,), 

22.77 

^^ 9-97 

n 

17.74 

33.88 

n 

5.63 

48.12 

Nail SO,.11,0 

4.54 

58.68 

Nall SO, 

8.68 

58 . 68 * 

NnUSOi.lIaO 

2.09 

63.78 

Null SO, 

1.20 

70.76 

» 

0.35 

81.66 

N’nIls{S0,),.1 7iH,0 

0.32 

81.68 

» 

3,44 

87.92 

Nall, (SO,), 

3.64 

88. 3 () 

» 

5.95 

91.69* 

Nan;,(SO,),.l 

i 5 .o 5 

85.00 

N a II 3 (SO,), 

33 .70 

23 . 3 o (1 

5 ") Na:,lI(.SO,), 

Results by Pascal and Ero at ^:P. 

29.29 

10.11 

NaavSO,.10ILO 

35.52 

13.37 

» 

34.05 

t 3.56 

)) --f-NUaSO, 

34.65 

19.38 

Nn, SO, 

3 o.o 8 

2 ().6 i 

Na, 11(80,), 

9.42 

43.76 

» 

6.23 

5 ( 5.09 

Nanso,.riaO f Nairso, 

2.78 

63.93 

Na 11 SO, 

7.54 

64.06* 

Na n so,.n,o 

1.84 

79 4 <> 

NaIl,(SO,),.l V»H*0 

14.74 

83.89 

N'all.,(SO,), 

3.95 

87.29 

)) +NuH,(SO,'...i‘/,II, 





^3°5 NATRIUM 

Equilibrium in the System Sodium Sulfate, Sulfuric Acid 
AND Water (con.). (Pascal and Ei*o, 1919 .; Faust and Esselmann, 1926 ; Foote, 1919 .) 


Gras, per lOO gras, 
sal. sol. 


NajSO,. 

H,S 0 *. 

Solid Phase. 


Results 

by Foote at 

21.90 

0.0 

Na^SOwioH.O 

33 . 4 B 

8.62 

» H-NaiSO/, 

35.36 

16.27 

Na8H(S0,)-.+ '> 

27.02 

30.58 

» +NaHSO,.H20 

6.54 

56.25 

NaUS04.ll20(di variant) 

Results by Faust and Esselmann at 

32 .22 

3.06 

Na^SOi.‘ioH.iO 

32-89 

3.99 

r^asSOt 

32.84 

5,18 

)» 

32.60 

(j -99 

>» 

32 .42 

8.94 

0 

32 . . 51 

10.o 5 

>.* 

33.34 

i 3.83 

» 

33.70 

14 .38 

>. 

34 -02 

1 5 .60 


34.37 

17.31 

» 

33.49 

19.10 

Na:jIl(S0)2 

33.19 

19.49 

>» 

32.69 

21.45 

» 

32.38 

22.35 

>* 

30.86 

24.98 


^ 9*79 

27 .35 

» 

28.72 

29.89 


28.32 

3 o. 6 o 

» 

27.81 

32.53 


26.87 

32.64 


26.51 

32.79 

^aIISO,.II20 

19.62 

36.65 

» 

19.00 

37.22 

)> 

10. 5 i 

45. 5 o 

)» 

8.96 

48 . i 5 

>* 

8.35 

49*49 

» 

7.85 

55.13 

» +XaIIS04 

5.70 

59.96 

NallSO^ 

4.59 

62.55 


4 . 3 i 

65.55 


12.7 

82.91 


9.3 

84.25 


Results by Pascal and Ero at 36 ‘’. 0 . 

35 . 5.1 

19.31 

Na.SOi 

32.98 

26.46 

Na,H(SO0i 

37.89 

26.98* 

Na.,SOi 

17.61 

42.34 

NallSbt.ILO 

12.53 

53.07 

» 

6 .o 5 

65 .. 4 1 

Nall SO 1 

18.09 

86.96 

NalljlSOv). 

6.69 

86.20 

» 


* = Metastable. 


Gms. per 100 gms. 
sat. sot. 


Na,S0,. 

HjSO, 

Solid Phase. 

Results by Faust and Esselmann at 4 G‘\ 0 . 

32.4 

3.47 

]Na2S0.i. 

32.54 

6.27 

0 

32.52 

6.8 

»> 

33.01 

10.8 

» 

34-08 

14.4 

») 

34.17 

14.9 

» 

34.14 

14.87 

» 

34.57 

i 5 .86 

)) 

34.60 

16.17 


36.00 

18.08 

0 

35.94 

18.12 

}) 

35.63 

19.18 


35.45 

20.16 


34.97 

21 .32 


34.73 

22.93 


34.52 

23.04 


34.40 

24.60 

Na 3 n(S 04)2 

33.59 

27.2 


33,25 

28.48 

» 

33 .i 5 

29.3 


33.07 

3 o. Ji8 

» 

33.01 

33 .16 

» 

33 .27 

33.44 

0 

33 .22 

33.08 

» 

33.25 

35.36 

NallSOt .11,0 

32.65 

35.70 

» 

30.95 

36.5 

» 

21.2 

43.9 

» 

20.5 

44.52 

» 

19.85 

45.17 

» 

17.71 

48.5 

» 

17.76 

48.32 

)) 

17.13 

49.6 

» 

14.21 

5 i. 3 i 

NallSOv 

12.41 

52.65 

)> 

10.2 

55.5 

» 

9-93 

56.0 


6.82 

61.79 

)> 

6.4 

62.46 

» 

6.16 

64.8 

)) 

6.04 

65.59 


4 . 5 i 

67.76 


2.3 

74.83 

(?) 

7*5 

72.16 


1 * 9 ^ 

78.58 


i 3.22 

80.44 

(?) 
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Equilibrium in the System Sodium Sulfate, Sulfuric Acid 
AND Water (con.). 

(Pascal and Ero, 1911 ); Faust and Esselmann, 1926 .) 


so 


Gms. per JOO gnis. 
sal. sol. 

NajSO,. IISSO4. 


Solid Phase. 


Results by Pascal and Ero 
at 56 ^ 


34.63 

34.99 
36.65 
36.88 
40 .. 5 i 
19.86 
33 .00 
11.57 

8.44 

5.24 

5.68 

4.49 

21.54 

1 5 .20 
9.30 


8.47 

12.81 

18.69 

25.10 

33 . 21 * 

5 1.1 5 

41.35 

60.45 

62.72 

74.63 

76.54 

78.30 

78.46 

81.1 5 
83.25 


Nao SO.i 


Naa H( 504)2 

NaHSOi-HjO 


NaHS 04 
NaHs'04.H2 0 

NaH3(S04)2.i V 2 H 0 O 

NaH 3 (S 04)2 


32.27 

33.70 

34.26 
37.03 
36.86 
36.48 
37.0 
38.22 

33.04 
3 r .24 

17.72 

13.27 
8.22 
8.21 

11.33 

16.60 

15.93 

3.2 

3.3 
i 3.59 

5 .t 4 


Result by Faust and Esselmann 
at 60 ". 

Na^SO^ 


4.66 

i 3 .i 3 

14.71 

19,00 

22.1 

25.6 
29.87 
34.26 

41.77 
42.53 

51.25 

55.36 

63.75 

67.79 

73.65 

77.78 

78.6 
78.69 
79.32 
80.8 
81.01 


Na 3 H(S 04 ), 


NaHS04 


(?) 

NaHS 04 


Results of Pascal and Ero 

at 750. 


41.80 

42.40 

20.10 

11.10 
12. 3 o 

1 3 .40 
24.90 


23.10 

3 1.80 
55.20 

63.40 

69.80 

77.40 

75.80 

*• = M^tas table. 


Gms. per 100 gms. 

_ sat. sol. 

NajSO^. mSO,. Solid Phase. 

Results of Faust and Esselmann 
at 8 "i".r). 


Na2S04-l-Na3H(S04)2 

Na 3 H(S 04 )* 

NaHS 04 -hNaHS 04 .H .0 

NaHSOi 

NaH 3 (S 04 ), 


31.72 

6.49 

IN 32 SO i 

32.83 

10.48 

1) 

36 .'44 

16.88 

)) 

38.63 

19.73 

)) 

38.85 

20.20 

» 

39.20 

2). 0 

Na;, H(S 04)2 

40 .63 

28.86 

» 

4 1.24 

3 o. 17 

)> 

42.25 

32 . i 5 

)) 

44.20 

35 .i 5 

» 

45.37 

36.14 

» 

46.20 

36.55 

» 

39.02 

41.04 

NallSO^ 

34.80 

44.00 

» 

28.78 

47.55 

» 

23.62 

50.64 

» 

2 . 5.5 

49 * 7 ^ 

» 

20.84 

53.9 

)) 

19.42 

54.35 

)> 

16.45 

56.99 

)) 

10.97 

65 .07 

» 

II.9 

65.5 

)) 

24.67 

71.38 

cn 

10.56 

71.44 

(•?) 

10.06 

72.26 

21.43 

73.00 


19.37 

73.12 


11.47 

75.44 


11.20 

75.73 


Results by 

Pascal and Ero 


at 97 °. 

34.89 

8.53 

NaoSO^ 

44.34 

i 5 .o 3 


44 . 9 .a 

20.22 

)) 

44.37 

24.02 

Na.TH(S 04)2 

44.13 

31.91 

» 

44.10 

33 .10 

» 

48.29 

34.20 

» 

51.89 

35.53 

NaHSO^.HgO 

37.78 

42.97 

NaHSO^ 

21 .02 

56.60 

» 

i 5.88 

61.92 

)i 

1 5 .60 

65.00 

)> 

20.43 

68.09 

)) 

21.71 

70.98 

INaH 3 (S 04 )-> 

29.43 

71.16 

» 

27.60 

72.50 

2NaHS04.H2S0. 

18.0 

73.20* 

NaHSOn 



NATRIUM Na 

Equilibrium in the System Sodium Sulfate, Sulfuric Acid and Water (con.). 

(Pascal and Ero, 1919.) 

Gms. per lOO gms. Gras, per lOO gms. 

_sal. sol. _ _sat. sol. 


t". 



Solid Ph.ise. 

t". 



Solid Pliase. 

1 20 . . 

49 -«o 

32.67 

ISa 3 H(SO ,02 

169.5. 

5 o .20 

44.75 

INaHSO^ 

120 .. 

5 o. 10 

34.50 

» 

159.5. 

47.23 

48.67 

» 

120 . . 

53 . 20 

36 . 5 o 

NaHSO; 

160.5. 

45.00 

49.20 


120 . . 

32.26 

5 1.20 

» 

. 149 * 5 . 

4 o. 4 i 

52.09 

)) 

120. . 

26.80 

57.70 

» 

91.5. 

45.00 

38.50 

Na nS04.H,0 

120 . 

27 . DO 

64.55 


>145... 

45.00 

33.00 

NagSOi 

120. . 

35.61 

64.58 


>170... 

67.20 

29. o 5 

» 


Freezing-point data for mixtures of sodium sulfato and sulfuric acid arc given 
by Kendall and Landon, 19120, and Cambi and Bozza, igiiS. Results for mixtures 
of sodium pyrosulfate and sodium bisulfate arc given by Cambi and Bozza, 19123 


Equilibrium in the System Sodium Sulfate, Sulfuric Acid and Ethyl Alcohol. 

( DuriniclilT and Hoon, 1926.) 

The authors studied the action of alcohol upon sodium hydrogen sulfate and 
found that the maximum concentration of acid obtained in the liquid phase was 
17.75 per cent. With quantities of salt necessary to yield higher concentrations 
it was impossible to separate the liquid phase and the « Rest ». Hence the syst em 
could not be further investigated by this method. They then studied the action 
of alcoholic sulfuric acid solutions upon sodium sulfate and sodium hydrogen 
sulfate. The experimental results are not presented in a manner which can, be 
easily understood. 


Solubility of Sodium Sulfate in Pure Hydrogen Peroxide. 

(Maass and Hatcher, 1922.) 

The temperatures were determined at which the last trace of solid dissapeared 
from mixtures of accurately weighed amounts of the two compounds. 


t”* 

—2.17. 
—2.87. 
— 3 .1*2. 
-4.27 


Gms. NaaSO., 
per 100 gms. ml.Klure. 


Gms. NaaSO, 

t". per 100 gms. mixture. 

1.19 — 5.52 . 10.23 

2.56 — 6.77. i 3 . 5 i 

4.47 — 9.02. 16.77 

6.92 —10.57. 19.47 

Solubility of Sodium Sulfate in Aqueous Solutions of Ammonia at So® 

( FedotielDf and Kolosoff, 1923.) 

Gni.s. per 100 cc. sat. sol. 


Gms. NaaSO, 
t*. per lOO jms. ml.xUirc. 

H-rg.G... . 22.64 

29.1 . 23.59 

39.1 . 25.62 


f of sat. sol. NuaSO^. NII3. 

1.202. 28.76 4.84 

1.169. 25.39 6.08 

1.137. 21.98 6.59 

Solubility of Sodium Sulfate in Aqueous Solutions of Sodium 
Hydroxide at 25®. 

(D'Ans and Schreiner, 1910 .) 


Gms. per 100 gms. 11 , 0 . 

Na^SoT ’^ Nira. ' 
33.23 5.65 

29.71 6.49 

25.83 7*7^ 


Mols, per 1000 Gms. Sat. Sol. 

' (NaOH),. NaaSO,. ‘ 

Solid Phase. 

Mols. per 1000 Gms. Sat. Sol. 
i:NaOH)2. Na 2 S 04 . ‘ 

Solid Phase. 

0.074 

I.41 

NajSOi.ioHjO 

2.82 

0. 24 

Na 2 S 04 

0.70 

1.08 

“ 

3.52 

0.126 


1.47 

0.90 

“ +NaaS04 

583 

0.013 


2.02 

0-59 

Na2S04 

6.62 

0 

NaOH.HjO 


Data for the equilibrium in the following systems at temperatures 
between 150^ and 350®. are given by Schroeder, Gabriel and Partridge, 
1935, and Schroeder, Rerk and Gabriel, 1937. 

NaOH ‘ 

4 

'• + NaDH 4 

»* 4 

fi 4. 

The determinations were made in connection with boiler feed-water 
studies. 


Na.SO. 4 

^ 4 NaCl 




H^O 

NaCl + H-O 
* H^O 

+ NaOH + Hj,0 


SO 
















Na 
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Equilibrium in the System Sodium Sulfate, Sodium Thiosulfate and Water* 

(Grarran, 1926.) 

Saturation was obtained by constant agitation in a thermostat for from 3 to 
24 hours. M. C. indicates mixed crystals and the formula following showo the 
major constituent. * indicates metastable equilibrium. 


SO 


d of 
sat. sol. 


1 .040 
I .o 65 
i .to 5 
1.159 
i. 190 
I .-247 

l .3i2 
i. 3 a 4 

1. 3 1 4 

1 . 3^7 

1.317 

1. 3 1 5 

I . i. 3 o 
I .i 5 o 
1.180 
I-*94 

1.225 
[ . 248 
1.276 
1. 3 oi 
1. 3 i 4 
1.338 
1.356 

1.374 

1.390 

1.399 

1.394 

1.395 
1.384 
1.378 

I .204 
[ .21) 
1.236 
1 .253 
1.271 
1.288 
1 . 3(1 

1.359 


Gms. per 100 gms. 

_ sat. sol. 

Na.SO*. NajiSjO,. Solid Phase. 

Results at 0 °. 8 . 

4.60 0.0 NajSO^. 1 ollaO 

3.13 4.48 M.C.NajSO^.lOir^O 

2.3i 9.63 » 

1.88 16.o 3 » 

1.87 19.62 » 

1.56 25.63 

1.34 30.07 )> 

1.27 32.26 » 

1.58 33.91* » 

1.22 32.72 / 

I .i5 32.72 ( 

1.44 32.72 M.C.Na,S,04.311,0 
33.57 Na,SA. 3 ir ,0 

Results at 18 ®. 


Gms. per 100 gms. 
sat. sol. 


. C. Na, S,Oj:i 11,0 


Na,SOf. 1011,0 

M.C.Na,S 04 ,lon ,0 


14.11 0.0 

12 . 31 4-01 

10,71 9.36 

9-83 11.34 

8.45 15.86 
7.05 19.16 

7.14 22.46 
6.01 25.53 
5.97 27.00 
6.04 29.57 
6.32 32 , 3 I 
5.94 33.66 

6.14 35.07 
6.26 35 . 4 'Jt 

6 . 3 1 35.46 

4.87 36 .61 
I .65 39.I2 
0.0 40 .36 

Results at 25 ®. 

21.60 0.0 Xa,S(),ioir,0 

19-74 3.48 

18.44 7*30 

17.12 10.(4 

16.13 i3.22 

14.86 i6.i6 

( 3.97 19.35 

13.62 22.02 
12.97 24.96 


»-t-M.C..\aaS,O;,..",l(,0 

M.C.Na.,.s, 03 ,;ilf ,0 


Na,S,03,.iII,O 


M.C..\a,SOi,l0ll..<t 


Na,SO,. Na,S,Oa. Solid Phase. 

Results at 25 ®. 


- 

12.72 

26.86 

)M.C.XasSOi.l0H,O 

- 

12.72 

26.85 


- 

13.27 

26.12* 

M.C.Na,SO; 

1.379 

12 . 15 

28.00 

» 

- 

10.28 

3 o. 3 1 

)> 

t .401 

7.73 

34.7a 

)) 

- 

6.06 

38.07 

» 

- 

4.53 

•41.86* 

)> 

1.453 

4.87 

43.32* 

» 

- 

5.59 

38.83 

\ 

~ 

5.66 

38.67 1 

I 

1 . 4^.6 

5.64 

38-97 1 

iM.C.Na.SOx 

r -i-M.C,Na,S, 0 a. 5 lf,O 

1.420 

5 . 42 

38.85 < 

- 

5.20 

38.96 

) 

1.418 

4.'69 

39.45 

M.C.Nn,S, 0 a. 5 H ,0 

1.412 

3 .i 3 

40.92 

» 

i. 4 n 

2.01 

41.53 

)> 

1.410 

0.23 

43.52 


- 

0.0 

43. 5 o 

Na,S,0,.5lI,0 


Results at 40 ®. 

- 

32 . 37 

0.0 

Nn,SOt 

- 

29.35 

3.79 

M.C.Na,SO^ 

1.326 

24.79 

9.06 

» 

1.334 

18.58 

16.73 

» 

- 

14.76 

22.95 

» 

1 . 36 ; 

11.14 

28.06 

» 

- 

10.40 

3 o .44 

)) 

(.383 

8.(3 

34.35 

» 

- 

5.90 

39.74 

)i 

1.444 

4.28 

43.06 

» 

1.484 

2 . 46 

48.78 

» 


1-79 

51.04* 

» 


2 .o 3 

52 .( 0 * 

» 

1.496 

2.27 

49-38 \ 


1.496 

2.08 

49-72 f 

M.(:.Na,SO, 


2.24 

49-73 ( 

-+-M.C.Na 4 S, 0 ,.nn,O 


2.09 

49-97 ) 



3.61 

49-60* 

M.r..Na,S, 0 ;.«II ,0 

1.493 

2. i4 

49-88 

» 


2 .i 5 

49-98 

» 

- 

1.58 

5 o.i 5 

i) 

1 . 49 * 

0.67 

50.49 

)» 

1.488 

0.0 

5 i . 23 

.\aaS,0,.6ll,0 



1309 


NATRIUM Na 


Solubility of Sodium Sulfate in Aqueous Solutions of Sodium 
Acetate at 25°. 

(Fox, 1909 -) 


Gms. per 100 Gms. Sat.Sol. 
"CHiCOONa. Na*S 04 .' 

Solid Phase. 

Gms. per 100 Gms. Sat. Sol. 
CHjCOONa. Na,S 04 . 

Solid Phase. 

0 

21.9 

Na 2 S 04 .ioHi 0 

12.58 

13-50 

Na2S04. loHtO 

4.10 

17.72 


16.26 

11.50 

« 

7.71 

16.48 

“ 

20.68 

8.10 

« 


Solubility of Mixtures of Nickel Sulphate and Sodium Sul¬ 
phate, ETC. 

(KoppcI; Wetzel — Z. physik. Chem. 52 , 401 , ' 05 .) 



Gms. per 100 

Gms. Solution. 

Gras, per 100 
Gms.HaO. 

Mols. per 100 
Mols. HaO. 


NiS04. 

Na2S04.* 

'NiS04. 

Na2S04. 

NiS04. 

Na2SU4. 

0 

16.94 

7.61 

22 .46 

10.09 

2 .61 

1.28 

5 

17.99 

10.8$ 

25.28 

15-24 

2.94 

1-93 

10 

18.97 

13-85 

28^26 

20.64 

3-29 

2.61 

20 

18.76 

17.21 

29.31 

26.87 

3.410 

3 404 

25 

17-85 

16.54 

27-33 

25-33 

3.181 

3.208 

30 

16.74 

15*34 

24.64 

22.58 

2.868 

2.861 

35 

16.28 

14.91 

23.66 

21 .67 

2-753 

2.744 

40 

iS'35 

14.49 

21.88 

20.65 

2.546 

2 .616 

18.5 

19.61 

16.49 

30.70 

25.80 

3-56 

3-27 

20 

20.13 

16.15 

31-59 

25-35 

3-67 

3-21 

25 

21 .20 

14-77 

33-11 

23 .06 

3-85 

2.92 

30 

22.60 

12.80 

34-9^ 

19.82 

4.07 

2-59 

35 

23.62 

10.78 

36.01 

16.43 

4-19 

2.08 

40 

24.92 

9-39 

37-93 

14.29 

4.41 

1.81 

18.5 

i6.8o 

18.93 

26.14 

29-45 

3-04 

3-72 

20 

15.48 

20 -18 

24.06 

31-37 

2.80 

3-97 

25 

10.92 

24.12 

16.81 

37-13 

1.96 

4.70 

30 

6.40 

28.71 

9.87 

44-25 

1-15 

5.60 

35 

4-54 

3^-65 

7-13 

49-59 

0.838 

6.28 

40 

4-63 

31*37 

7.24 

49 03 

0.843 

6.21 


Solid 

Phase. 


NiS 04 . 7 H 20 + 
NaaS 04 .ioHaO 

NiNaa(S04)a4Ha0 


NiNa2(S04)2.4UaO -f 
NiS04.7H20 


NiNa2(S04)2.4.H20 + 
NaaS04.ioH30^ 


) NiNa 2 (S 04 ) 3 . 4 Ha 0 + 
j NaaS 04 


so 







Na NATRIUM 


1310 


SO 


Equilibrium in the System Sodium Sulfate, Nickel Sulfate 
AND Water at Various Temperatures. 

(Benrath and Benrach, 1920; Benrach, 1931.) 


. per 100 gms. sat. sol. 

. Solid d. or 

Gbrs. per 100 gms. 

sat. aol 

.. Solid 

NSgSO^ 

NISO^ 

Phase sat. sol. 


4 

Phase 

Results 

at 60° 


Results dii 97 

,0 


29.51 

4.37 

Naj,SO^ 4 “ 1.1.4 1.237 

30.50 

0.0 

Na^SO, 

17.51 

13.29 

1.1.4 1.264 

29 . 12 

2.30 

It 

11.66 

20 .92 

" 1.304 

28.08 

5.16 

II 

7.50 

28.84 

" 1.331 

27.62 

6.49 

” 4 - 1.1.4 

4.52 

34.40 

NiSO .6H.O1.304 

22.71 

9.54 

1 . l.q 

0.0 

36.20 

NigS0^.6H^0 1.310 

21.13 

10.94 

11 



1.331 

16.45 

16.33 

(1 

Results 

at 64*5° 

1.403 

10.25 

26.00 

le 

4.29 

36.10 

i.i. 4 ^NiS 0 . 6 Hi) — 

7.32 

31.37 

It 



1-506 

6.49 

33.73 

II 

Results 

at 75° 

1.600 

3.48 

41.00 

II 

28.75 

5.44 

M2lS0. + 1.1.4 — 

3.43 

41.90 

•‘fNiSO 6 Hj 3 

19.0 

13.62 

1.1.4 1.638 

3.14 

43.18 

NiSO . 6 H J 

15.03 

17.51 

'* 1.633 

2. 96 

42.78 

M ^ ^ 

7.64 

28.75 

" 1.619 

1.61 

43.40 

II 

7.28 

30.31 

" 1.617 

0.0 

45.57 


4.63 

37.0 

’«fNiS 0 .. 6 H 0 




3.55 

37.75 

NiS0^,6H20 ' 




0.0 

38.85 

" 1.1.4 

= Naj,SO^.NiSO^ 




Equilibrium in the System Sodium Sulfate, Praseodymium 
Sulfate and Water at 25°- 

(Zarabonlnl and Reatanlo, 1931 .) 


(Nis. per 100 ^a. sat. sol. 

Solid 

Qms. per ICO ^s. sat. sol. Solid 

^Pr 2 (S 0^)3 Na^SO^ 

Phase 


— 9.4s 5 

,4.8H;,0 

— 3.64 I.I.2H2O 

— 6.61 

It 

— 1.44 " 

— 5.24 

II 

2.36 0.01 ” 

5.4.8H2O = sNa^SO^. 

4 Pr,(S 0 ^! 

l 3 . 8 HgO; i.i.sHgO = Na^SO^.Pr^iSOj 


Equilibrium in the System Sodium Sulfate, Samarium 
Sulfate and Water at 25°. 

(Restanlo, 1934.) 


Qns. per 100 ^s. sat. sol. 

Solid 

Ghs. per 100 ^s. 

sat. sol. 

Solid 


Phase 


Na^so^ " 

Phase 

— 18.63 

— 


oc 

0 

1 . 1.2 

—• 12.95 

4.5.8 

0.26 

0.50 

" 

- 10.65 

” 

1.39 

0.29 

— 

- 8.40 

1 . 1.2 

1.41 

0.28 

— 


4.5.8 = 4Sm^lSOj3.sNa2S0^.8H20: 1.1.2 = SO^) j.NagSO^.alljO. 



i:Ul NATRIUM 


F'^QU I LIBRIUM IN THE 

Re»sulis «it 

^^YSTEM Sodium Sulpaib, Zinc Sulfate 

{Oavan ariti .Toimaton, 

Results at 2 $ 

and Water. 

0 

. MOU. 

p«r UX>C «««. H _0 

liuiui 

Hols, par 

lOCKO »fts. 

0 .sou a 

. 

n 

. urjl^r^ \ Phaa^ 

f '' * 


PDa»© 

0 • 0 

0. vu 

Ka^S('> . lol! 

0.0 

1 .<)72 


0.1 

0. *14? 

* ^ M * 

0.S4 1 

2.02'1 

” 

0 . a 1 4 

0. i66 

It 

1.226 

2.OH7 

"I- 1 . 1.4 

0.6 00 

tK'iHl 

ft 

1 -oH? 

1 .'122 

1.1.4 

0.0 in 

0. 'iHH 


2.669 

0. B? 1 

It 

1. HB6 

o.n6 1 

ft 

2.022 

0.74*; 

♦1 

2* non 

o.nHs 

If 

1. tS7 

0.64 1 

ti 


0.4 0*^ 

•’+ ZnSf) 


0 . i 

»+Zn^) .711 


o, 1.%* 

Znj^f) .?HJ) 

i.son 

0 . 25 *; 

Zn:-^t') .7HJ) ■ 

^ i f 

2 . sHo 

1 . 1.4 

0.00 " 

= 11,(1 


0.0 



S<n,tiiii:.nv <u' y.iN<' Siilfatk Nikium Sn,i.-Aii', Mixtukhs in Wati’.k. 

IKoiuktI, tiuiUiH ry, t ius.) 




< Jnn 

, trr 

t.' >•■ > 


U»»n. i*« 

•r 


Nt. 

}.. jM-f 




C ink'! 

. SuhUsfUt. 



HjO. 



IhO. 

Solid 

t 

7 m:J 4' 

N.J:a6< h< 

/.» *< U- 

»* 

/.U’ kl »i. 


S,v/M 6 

I'iwnc. 

u 

27 

U) 

5 

33 

4 i> 

30 

7 


4 

^0 

1 

0 1 

ZuSO* 7Hat) f* 

5 

27 


c» 

27 

4 -‘ 

28 

6 

5 - 

4 

7 ^ 

1 



-5 

r; 

ss 

13 

f »3 

2f> 

3 ’* 


40 

2 

64 

2 

0 (i 

/.u W.ai ’"'t > 4 )s illsU 

30 

17 

(iU 

1 5 

.s« 

26 

47 

'*3 

44 

2 

65 

2 

67 


35 

17 

KO 

1^ 

7 n 

J() 

3 ^’ 

-'3 

%J 

2 

64 

2 

«^8 

” 

40 

17 

75 

15 

/ *• 

26 

f)8 

-M 

0 

2 

■68 

2 

66 


10 

ji} 

Hi 


16 

45 

7 ‘J 

11 

24 

5 

t 1 

1 

42 1 


J5 

30 

70 

it 

40 


Hi 

10 

17 

5 

45 

I 

26 


20 

J2 

51 

5 


5 -i 

34 

8 

62 

5 

84 

1 

ii 0 

,/H\’,.»arS 04 )a 4 ir ,0 

-^5 

34 


4 

41 

56 

*5 

7 

22 

0 

27 

u 

61 

i/.nSOijHsU 


M' 

28 

3 

Ho 

6u 

ss 

(i 

34 

0 

■;(, 

0 

Si 


35 

.!« 

iH 

3 

3<’^ 

^^5 

*5 

5 

64 

7 

28 

0 

71 


3H 


,83 

2 

- 1)0 

66 

.64 

4 

i/H 

7 

44 

0 

j 

! /nVaaCS(.)*)a.4naO 

40 

jti 

2 

78 

r »4 

8a 

4 

71 

7 

«'4 

0 

f.»o 1 


10 

*7 


7 

OJ 

43 

*»' * 

12 

34 

4 

85 

I 

585 


^5 

24 

2.8 

|r-i 

()i) 

3 ^; 

(>2 

l(i 

7 ^ 

4 

12 

2 

12 

y.n\aa{StUa. 4 JM'> 

JO 

lU 

.14 


38 

28 

77 

2 I 

■65 

3 

2 1 

2 

■76 

f'^NugSt 6u 

25 

^3 

3 ^ 

to 

04 

lo 

03 

20 

e., 

’0 

2 

22 

.i 

785 1 


30 

fi 

i^lt 

2 ^ 

75 


67 

4 -^ 

5 ^ 

1 

16 

5 

3.6 i 


3 5 

40 

5 

fa 

of. 

28 

^^3 

0- 

s 

0 

/ ■ 

ifk 

46 

43 

fa 

83 

t. 

1 

67 * 

‘ 12 

5 

5 

61 1 

S S 5 : 

1 2a\‘ iJSi 

1 1, 
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SODIUM SULFATE 

Equilibrium im the System Sodium Sulfate, Zikc Sulfate and Water. 
(Benrach and Benrach, 1929 ; Benrath, 1930 .) 


ans. per 100_^. sat. sol. Solid d. of Gtas. per 100 gq^s. sac. sol. Solid 

' ZnSO^ NSpSO^ ' Phase sat. sol. ZnSO^ Na^SO^ Phase 


Results 

at 50° 


Results 

at 97° 


6.48 

28.19 

Na SO4 -Pi.i.ij 1.237 

0,0 

30.50 

Na.SO^ 

41. d7 

2.72 

Zno " 1.279 

3.36 

29.27 




1.301 

5.67 

28.45 

» 

Results 

at 68° 

1.315 

6.17 

28.43 

” ^ 3.1 



— 

8.68 

26 .24 

3. 1 

39.82 

4.05 

Zn. 1 1. 1.4 1.352 

12.16 

24.24 

II 



— 

15.77 

22.00 

II 

Results 

at 75° 

1.398 

18.12 

20.60 

J- . 1 

1.1.4 



1.421 

21.37 

17.84 

1.1.4 

38.30 

4.71 

^n.i ■¥ 1.1.4 1.4 35 

25. 04 

14.76 

II 

10.54 

24.52 

3.1 + " 1.506 

30.92 

11.40 

II 

6.54 

27.75 

" f Na^^SO^ 1.561 

35*70 

9. 18 

It 



1-.532 

34.50 

9.30 

" + Zn.i 

Results 

at 80° 

1.509 

35.93 

5.14 

Zn.i 



1.510 

36.05 

4.45 

" 

1*73 

29.67 

Na^SO^i 1.532 

41.23 

0.0 

ri 

6.45 

27.5s 

3-1 




8.19 

26.19 

M 

Results 

at 100° 


11.38 

23.80 

" + 1.1.4 




12.78 

22.78 

1.1.4 

32.55 

10.31 

^ 1.1,4 

18.49 

16.88 

" - 

17.66 

20.71 

3.1 4- ” 

28.05 

9.27 

»• — 

6.12 

27.96 

" + Na^SO^ 

36.53 

5.77 

” -h Zn , i 



2 4 

37.14 

5.29 

.1 1.1.4 

- Na2S04. 

ZnSO. 4 HpO 


39.06 

2.02 

" 3.1 I 

3Na2S04.ZnSO- 


40.56 

0.0 

" Zn. 6 = 

ZnS04.6H 

gO; Zn.i = 

ZnSO^.HjO 


Solubility 

OF Sodium Sulfate in 

Aqueous 

Solutions of 



Ethyl Alcohol at 

25°* 





(Flatt and Jordan, 

1973.) 




wt. 1 . CgHgOH wt. * in Gbis. NSj^SO^ per 0ms. Naj,S0^ per 100 gms. Solid 

In solvent solvent after saturation lOO cc sat. sol- ^^iVent ^sat. soT. Phase 

0.0 
20. 4 
37.3 


0.0 

27.77 

27.85 

21.78 

18.6 

6.795 

7.017 

6.557 

36.7 

1.177 

1.254 

1.239 

52.9 

0.352 

0.390 

0.388 
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Solubility of Sodium Sulfate in Aqueous Ethyl Alcohol. 

(de Bruyn, igcxj.) 


r. 

Concentra¬ 
tion of 
Alcohol in 
Wt. %. 

0 

Gms. N^S04 
per 100 Gms. 

Gms, per 100 Gms. Solution. 

Solid Phase. 

15 

Aq. Alcohol. 

12.7 

HoO. 

88.7 

CaHsOH. 

0 

NaaSO^. 

II .3 

NaaSO^.ioHaO 

ti 

9-2 

6.7 

85.1 

8.6 

6.3 

“ 

a 

19.4 

2.6 

78.6 

18.9 

2.5 

ti 

a 

39-7 

0.5 

60 

39-5 

0.5 

it 

« 

589 

0. I 

41.1 

58.8 

0. I 

tt 

n 

72 

0 

28 

72 

0 

tt 

(1 

0 

37-4 

72.8 

0 

27 .2 

NaaSO^.rHaO 

tt 

II. 2 


76.5 

9-5 

14 

“ 

ti 

20.6 

7 

74.3 

19.2 

6-5 

it 

a 

30. 2 

2 

68.4 

29.6 

2 


25 

0 

28.2 

78.1 

0 

21.9 

NajSOi.ioHjO 

it 

10.6 

139 

78.5 

9.3 

12.2 

it 

(( 

24 

4-5 

72.8 

22.9 

4-3 

H 

C( 

54 

0.4 

45-6 

54 

0.4 

“ +NajS04 

36 

0 

49-3 

67 

0 

33 

NaaSO^ 

<<. 

8.8 

29.2 

70.6 

6.8 

22.6 

(i 

ct 

12.8 

22.4 

71.2 

10.5 

18.3 

U 

tl 

17.9 

15-4 

71.1 

15.5 

13.4 

ii 

ti 

18.1 

t 5-3 

71 

t 5.7 

13-3 

tt 

a 

28.9 

5-4 

66.5 

28.4 

5.1 

tt 

<( 

48.7 

0.8 

50. Q 

48.3 

0.8 

« 

45 

0 

47-9 

67.6 

0 

32.4 

u 

n 

9 

27-5 

71*3 

7.1 

21.6 

tt 

tt 

14.5 

19. 2 

71.8 

12.1 

16.1 

tt 

tt 

20.6 

12.3 

70.6 

18.4 

10 

it 

tt 

31 

5 -1 

65.6 

29. ^ 

4.9 


'The following additional determinations 

at 25"" arc 

given by Schreinemakers 

and de Baat (1909): 

25 

63.41 

34.84 

1-75 

NaaSO^.ioHaO 

it 

.. . 

.. . 

49 

50.5 

0.5 


it 

... 

... 

46.6 

53 

0.4 

** “|-NaaS04 

it 

... 


34.9 

64.95 

o.is 

NaaSO* 


Between certain concentrations of the aqueous alcohol the liquid separates into 
two layers. The following results were obtained at 25®, 36° and 45°: 




UpiKT T. 4 iyc*r, 



I.owcr Ijayer 



(»m.H. UstO. 

Gim.C'aflfiOH. 

(Inus. NaaSO*. 

Cims.HaO. 

^(Tms.CaHflOH. C 

Ims. NiiaSOi 

25 

66-5 

27.3 

6.2 

67.4 

5.1 

27-5 

it 

68.1 

23 9 

8.0 

68-5 

6.0 

25-5 

tt 

68.3 

23.1 

8.6 

68.3 

6.7 • 

25-0 

3 ^ 




66.6 

4.1 

29.3 

it 

57-7 

3*8.4 

3-9 

68.8 



ti 

61^ .0 

28.3 

6.7 

5-9 

25-3 

ii 

68.1 

21 .2 

10.7 

68.9 

9.4 

21.7 

45 

a 

61.8 

32.9 

5-3 


*8.8 

22 .8 

65.8 

25-3 

8.9 

68.4 


66.0 

9 . A.O 

10.0 

68.6 

JO. I 

213 


Data for ecjuilibrium in the system Na2S()4 -h NaCl + CtHeOH + HaO at 15% 
25"^ and 35^ are given by Schreinemakers and de Baat (i 9 C> 9 )» Schreinemakers 
(1910). 
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Solubility op Sodium Sulpatk in Several Alcohols. 

(Kirn and Dunlap, 1931.) 

Alcohol Foraula 

Methanol CH^OH 0.00555 0.00544 0.00523 0-00415 

Ethajnol CgHgOH 0.00143 0.00154 0.00156 0.00114 

Iso Propanol CH^CHOHCH^ 0.000886 0.000939 0.000928 0.000739 

Insoluble In Propanol, Butanol and Iso Butanol. 

Solubility of Sodium Sulfate in Aqueous Propyl Alcohol at 20°. 

(Linebarger^ 1892.) 


Gms. C3H7OH 

Gms. NajSO^ 

Gms. C3H7OH 

Gms. NaaSO^ 

per 100 Gms. 

per 100 

per TOO Gms. 

per 100 

Alcohol-Watcr 

Gms. Sat. 

Alcohol-Water 

Gms. Sat. 

Alixture. 

Solution. 

Mixture. 

Solution. 

42.20 

1.99 

56-57 

0-55 

49-77 


60.64 

0.44 

55-65 

0.72 

62.81 

0.38 


100 gms. H2O dissolve 183.7 gms. sugar + 30.5 gms. Na2S04 at 31.25°, or 100 
gnis. sat. solution contain 52.2 gms. sugar -h 9.6 gms. NaaSO^. (Kdhlcr, 1897.) 

100 gms. 95% formic acid dissolve 16.5 gms. Na2S04 at 19°. (Aschan, rjij.j 

100 gms. of a saturated solution of Na^SO .loH 0 in glycerol of 95 
percent purity (d^^ = 1.246) contain 7.5? gi^s. NagSO^.ioHpO at 25 . 

(Schnellbach and Rosin, 1929.I 

Equilibrium in thk System Sodium Sulfate, Tertiary Butyl Alcohol 
AND Water at 30° 

(Olnnlngs and Pobblna, 1930 .) 

The points on the binodal curve of this system were determined by 
observing the appearance or disappearance of clouding in mixtures of 
weighed amounts of Na^SO and one of the liquids, upon addition of 
weighed amounts of the other. Tie lines, *, were located by determining 
the Na^^SO^ in two layers in contact with each other and from these the 
plait point, PP. , was found by plotting. 


Gte. Mols. Na so. per 10 


jn. Mols. Alcohol at: 


Ckna. per 100 gwa. 
hoBogeneo^ 11 Quid 


93-0 — 

68.0 *- 

66.0 — 

S8.6 0.3 

50.0 — 

47.0 1.2 

42.2 1.6 

37.2 2.2 


CEia. per 100 gwa. Gtais. per 100 gws. Gtas. per 100 gns. 


hoaogeneoqe liquid 

hoMOgeneo^ 

f liquid 

hOMOgeneo]^ 

liquid 


Naj,S04 ' 



n'ciy^coH 


37.0 

2.5 PP 

20.8 

4.9 

8.1 

1 U 4 

33.7 

2.6 

19.5 

5.3 

— 

n .5 • 

31.1 

2.9 

17.5 

5.8 

6.7 

13.3 

28.8 

3-4 

16.4 

6.2 

6.1 

14.2 

26.3 

3.6 

14.3 

6.9 

5.5 

15.2 

24.9 

3*9 

12.4 

7.8 

4.8 

16.5 

22.9 

4.2 

10. 2 

9-5 

3.9 

17.9 

21.5 

4.6 


10.5 * 

3.0 

1.8 

19.8 
24.5 * 


The plait point of this system at 25° was found by Ginnings, Herring 
and Webb, 1933, to have the composition 2.8 percent Na.SO 31.4 per¬ 
cent {CHjj)gC0H 4 65.8 percent H^O. ^ ^ 
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The plait point of the System Sodium Thiosulfate, Tertiary Butyl 
Alcohol and Water at 2$° found by Ginnings, Herring and Webb, 1933 
to have the composition, 3,2 percent Na^S 0 ^ + 33.6 percent (CH^) COH 
63.2 percent Hj, 0 . The original results for the other points on the 
binodal curve are not given but only the values of constants cadculated 
by means of an empirical equation. Similar results for the plait point 
of the system Sodium Alum, Tertiary Butyl Alcohol and water at 25° are 
5.4 percent NaAKSO^l^ 26.9 percent (CHgl^OOH 67*7 percent H^O. 

The binodal curves and plait points of the systems 
Na^^SO ^ Pyridine H O 

and 4 »' 4 ^ are given by Ginnings, Webb and 

Hinohara, 1933, but the authors do not give their experimental results 
but only the vadues of arbitrary constants calculated by means of 
empirical equations. 

Solubility of Sodium Sulfate in Aqueous Solutions of Ueethan at 25®. 

(PalltMch, 1928, 1929.) 


Qns Mola. 

per^000 iifts. HgO 

Solid 



Phase 

1.936 

0,0 

Na^SO^.iolI^O 

1.542 

0.8273 

" 

0,184 

16. 17 

Upper liquid layer 

1.214 

1.897 

Lower liquid layer 


SO 


Solubility of Sodium Sulfate in an Aqueous Solution of Urea. 

(Lowenherz, 1895*) 


Solvent. 


V. 

Gms. 

Na2S04 per 
100 Gms. 

The Corresponding Fig¬ 
ure for the Solubility 
of Na2S04 in Pure Water 

100 gms. H2O+12 

gms. urea 

20.86 

Sat. Sol. 

22 .36 

Was Found to be: 

a 

a 

24.83 

21.21 

21 .62 

c< 

(( 

28.32 

26.50 

26.48 

(C 

a 

29.83 

28.23 


a 

iC 

31.90 


32-34 

(C 

u 

34-85 

27-73 

33-09 

C ( 

C ( 

39-92 

27.19 

32.58 


Fusion-point data for Na2S04 + KCl are given by Sackur (1911-12). Results 
for Na2S04 + SrS 04 are given by Calcagni (I9i2-I9i2a). Results for Na 2 S 04 
+ Na2W04 are given by Boeke (1907). 


SODIUM Phenyl SUDFATE C.H,O4S Na .3 Ho 0 . 

100 gtns. sat. solution in water contain 3 i.o gms. of the compound at 17°. 

» » alcohol » 7.0 » » 

( Burkhardt and Lapworth, 1926 .) 

SODIUM N-Phenyl (3 Aminoethyl Hydrogen SULFATE 

C 6 H,NH.CaH 4 0S03Na.H20. 

100 cc. sat. solution in water contain approx. 60 gms. of the compound at i 5 ^. 

{ Saunders. 1922 .) 
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SODltlM THIOSULFATE NajSsOa.sHjOCI). 


Solubility in Water. (Young and Burke, 1904,1906.) 
Gms. NaaSjOa per Gms. NajSaOa per 


tM- 

100 Gms. 

Solid Phase. 



100 ( 

ims. 

Solid Phase. 


Sat. 

3 ol. 

Water. 



Sat. 

Sol. 

Water.* 


0 

33 

40 

50.15 Na-iSaCa-sIIjOCI) 

0 

60 

47 

153 Na2S3O3.H20(ID 

10 

37 

37 

59.66 ‘ 


10 

61 

04 

156-7 ‘ 


20 

41 

20 

70.07 ‘ 


20 

62 

II 

163.9 ‘ 


25 

.43 

15 

75-90 ■ 


25 

62 

73 

168.3 ‘ 


35 

47 

71 

91.24 ‘ 


30 

63 

56 

174.4 ‘ 


45 

55 

33 

123.87 ‘ 


40 

65 

22 

187.6 ‘ 


48.17’ 




+Na 2 S 203 . 2 H 20 (r) 

50 

66 

82 

201.4 ' 


0 

52 

73 

111.60 Na2S203.2H20(I) 

56.5* 

, 

. 

< 

d-NaaSA 

10 

53 

94 

II7.IO 


0 

46 

14 

85.67 NaaSjOa.eHjOCIIIand TVl 

20 

55 

15 

122.68 


10 

51 

66 

106.8 

‘ 

25 

56 

03 

127-43 


13 

54 

96 

122 

‘ d-NajSoOj.^HaO.dV) 

30 

57 

13 

138.84 


14.35* 

- 



40 

59 

38 

146.20 


14 - 3 * 




‘ d-NaaSjOa.yHiOdll) 

50 

62 

28 

165. II 


0 

57 

42 

134. 8 Na^SaOj-yKjOCIII) 

60 

65 

68 

191.30 


10 

58 

28 

139-7 

* 

66 . 5 * 



‘+Na,S, 0 . 

20 

59 

28 

145.6 

‘ 

0 

41 

96 

72.30 Na2S203.sHj0(II) 

25 

60 

18 

151.1 

* 

10 

45 

25 

82.65 

(( 

30 

60 

78 

15s 

( 

20 

49 

38 

97-55 


40 

62 

60 

167.4 

* 

25 

52 

15 

108.98 

it 

47.5 

64 

68 

183.1 


30 

56 

57 

130.26 


48.5* 




“ d-NasSjOa-HsOdlD 

30.22 

* 

“+Na2S203.4H20(II) 47.5 

64 

78 

l 83 . 9 Na 2 SA.H 30 (IID 

33-5 

58 

59 

141.48 Na2S203.4H20(n) 

50 

65 

3 

188.2 

n 

36.2 

60 

51 

153-23 

“ 

55 

66 

45 

198.1 

n 

36.6 

62 

,80 

168.82 


60 

68 

07 

213.1 


40-65 

;* 

, 

,, 

“+Na2S20a.H20(II) 

61* 


.. 

. .. 

“ 4 * Na,SA 





♦ tr. pt. 






Gms. NaoSoOa per 



Gms. NaoS203 per 


t“. 


ICX) 

Gms. 

Solid Phase. 

t“. 


100 

Gms. 

Solid Phase. 


Sat. 

Sol. 

Water. 



Sat. 

Sol. 

Water. 


0 

57 

•63 

136 

NaaSaOa.IHjOCIV) 30 

63 

34 

172.80 

NaaSjOa.HzOCV) 

10 

58 

•49 

140.9 


40 

64 

75 

183.70 

“ 

20 

59 

•57 

147.3 

U 

50 

66 

58 

199.2 


25 

60 

•35 

152.2 


55 

67 

59 

208.5 


30 

61 

•03 

156.6 


43 * 




“-i-NajSaO,.iHsO;(V) 

40 

62 

•95 

169.9 


25 

64 

21 

179-4 

NaaSjOa.iHjOCV) 

50 

65 

•45 

189.5 


40 

64 

99 

185.6 


55 

67 

.07 

203.7 


50 

66 

02 

194-3 

It 

58* 




“ +Na 2 S 203 

60 

67 

4 

206. 7 

H 

0 

57 

•63 

136 

NasSaOj.aHjOCV) 

70 

69 

06 

223.2 

ti 

10 

59 

•05 

144-2 

a 

70* 




“ +NaaS 203 

20 

61 

.02 

156.5 

fi 

40 

67 

4 

206.7 

NaaSaO, 

25 

62 

•30 

165.3 

a 

50 

67 

76 

210. 2 

“ 

30 

63 

•56 

174.4 

it 

60 

68 

48 

217.3 


35 

6S 

•27 

188 

n 

70 

69 

05 

223.1 

“ 

27-5 

♦ 



“ +Na2S20,.H20 

(V) 80 

69 

86 

231.8 



* tr. pt. 


The authors adopted a new system of naming the hydrates, based upon their 
mutual transition relations. These transitions occur in such a way that the 
members of one group undergo transition into members of the same group and 
not into members of another group. Those hydrates belonging to group (I) arc 
called primary hydrates, those belonging to group (II) are called secondary and 
those belonging to the (III), (IV) and (V) groups are called tertiary, quaternary 
and quintary respectively. 

C^ommerrial sodium thiosulfate is the nrimarv oentahvdrate. NaoSoOs.^iHiO (I). 
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SODIUM THIOSULFATE Na^SoOa.SHoO (I). 

Solubility of Sodium Thiosulfate in Water. (Picon, 1024.) 

This entire system has been reinvestigated by a method of determination involving 
the reheating of previously crystallized mixtures of accurately weighed amounts 
of the constituents, and observing the temperature of dissapearance of the last 
crystal. The results are, with few exceptions, in very good agreement with the 
determinations of Young and Burke, 1904, 1906 (« Solubilities », page 674-675) 
made by the direct analysis of saturated solutions. The present results are given 
in terms of gram molecules of Na2 Sg O3 per 100 gram, molecules of the mixture. 


Mol. 0/0 
"t”. Nflj Sj O3. 

Ice Curve. 

— 1.8... 0.85 

— 4 • 3 ... . 09 

— 6 . 8 ... 3.40 

— 8.6... 4*14 

— 10.0... 4-50 

—10.6... 4.71 

— 14.0... *5.70 

— 17.5... 6.56 

—20.. 5 ... 7.25 

Na3Ss03.12HsO (II) 
Curve, 

— 16.5... 7.49 

—16.3... 8.02 

NaaS.O;,.10H,O (I) 
Curve. 

—13.9... 6.01 

— II. 5 ... 6.34 


Mol. »/o 
t**. ^a^ s» Oj. 


NaaS2 03.10H,0(I) 
Curve. 


—10.5... 

6.56 

— 9.5.. 

7.0 

— 9.0... 

7.9.5 

— 8.6... 

7*49 

— 8.9... 

8.09 

— 7 * 9 -. 

. 8.45 


Na^SsOj.GHsO (II) 
Curve. 


—16.0.. 

. 6.94 

— 13 . 0 .. 

. 6.56 

- 9 - 5 .. 

. 7.00 

— 3.0.. 

. 8.09 

— 0 . 5 ,. 

. 8.45 

-H 3.4.. 

. 9.00 

8.0.. 

. 10.00 

19.9.. 

. 11.99 


Mol. 0/0 
t“. Naa S3 Oa. 


NaaSaOs.SHjO (II) 
Curve. 


— 14.0. 

. 6.34 

— 9.0. 

. 6.56 

— 9 . 0 . 

7.03 

•+■ 9 . 5 . 

. 7.56 

5 ., 1 . 

■ 7-98 

14.5. 

. 8.98 

90 . 8 . 

. 10.00 

95 . 5 . 

. 10.98 

98.1. 

• 

3 o.i. 

. i 3 .oi 

NaaS.Oa 

. 5 H ,0 (I) 

Curve. 

- 4.8. 

• 4-92 

- 3.4. 

• 4-94 

— I . 0 . 

. 5.91 

- 1 - 3 . 6 . 

. 5.66 

4.5. 

. 5.73 

8 . 5 . 

. . 6.09 


Mol. o/a 

t*. NaaSaOa. 


NaaSoOa.SHsO (I) 
Curve. 


9 - 75 -.- 

6.93 

!•.>..7.... 

6.43 

15.7.... 

6.87 

18.4.... 

7.01 

93 . 1 .... 

7.64 

95 . 8 .... 

8.09 

3 i 0.... 

8.59 

37.6.... 

9.68 

41 •5 .... 

10.97 

45.5.... 

I 9 . 5 o 

46.9.... 

13.46 

47.8.... 

14.98 

48.0.... 

i 5.09 

48.9- 

15.79 

48 . 3 .... 

16.55 

48.6.... 

17.35 

48,0,... 

17.80 

48.0.... 

18. i 5 


t". Mol. “/oNOaS-A. 

t". 

M(»l. 

Na-aS^O 

t". Mol. ®/o Na-aS^Oa 

t". Mol. Vo .\a..S.aO 

Na3S.aO3.4Ha 0(11) 
Curve. 

Na.aS 

..On.HsOlII) 

Curve. 

N&,S, 0 , 

Cui 

.H30(I) 

vu. 

NUaS-aOn 

Curve. 

34.9-. 

14.93 

.59 5 

.. i8 

10 

60.5... 

90.06 

61.0... 

19.69 

37.9-- 

15.00 

59.0 

• • 19 

90 

61.7... 

90.99 

61.7... 

<9-72 

39.0.. 

i6.o5 

59.5 

.. 19 

34 

63.75.. 

90. (>4 

67.0... 

>9-90 

40.0.. 

16.74 

61.4 

.. 19 

75 

65.0... 

90.84 

68.0... 


40.1.. 

17.93 

69.4 

.. 19 

84 

70.0... 

91.86 

68.5... 

19-96 

Na.,S9 0.. 

.2H..0{I) 

63.5 

. . 90 

19 

71.5.,. 

99. 17 

69.5.. . 

19-98 

Curve. 

65 - 4 

. . 90 

48 

79.0... 

99.96 

69.8... 

90.08 

49-6.. 

15.57 

66.5 

. . 90 

79 

79.5... 

99.45 

74*0... 

90.99 

56.7.. 

16.81 

66.8 

. . 90 

86 

Na.aS..0j.' 

•'.HaO (I) 

74.(>... 

90.99 

59.0.. 

17.40 

67.5 

. . 91 

*7 

Cur 

vo. 

76.5... 

90.49 

61,3.. 

18.93 

69. I 

. . 91 

39 

59.5... 

18.77 

79.75.. 

90.48 

69.3.. 

18.3o 

69 .5 

. . 91 

64 

()i. 5., . 

l().o(> 

83.0... 

90.80 

64.9-. 

19.90 

Na.aS 

a03.H30(n 

65.0... 

19.39 

88.0... 

90.97 

65.0.. 

19.90 


Curve. 


66.5... 

19.40 

91.0... 

91.19 

65.5.. 

19.40 

45.6, 

. . 17 

92 

67.2.., 

19-44 

93.5... 

9 I , 3o 

66.0.. 

19.51 

49.5, 

.. 18 

49 

69.5... 

19.75 

97.0... 

91.58 

66.5.. 

19.68 

5i .5, 

. . 18 

62 

70.0... 

19.80 

107.0... 

99.39 

66.8.. 

*9-71 

53.5, 

• • 19 

o5 

79.0... 

90.07 

II9.0... 

99.60 

Na-aSsO 

^.HaOdl) 

55.5, 

. . 19 

33 

75.0... 

90.44 

119.5... 

92.69 

Curve. 

57. 5 ‘. 

. , 19 

61 

7(5.0... 

90.79 

ii4.5.. . 

99.91 

46.9... 

17.06 

59.0, 

.. 19 

84 

88.0... 

99.96 




Si.g... 18.08 


SO 
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100 gras, alcohol dissolve 0.0025 gm. NajSzOa and 0.0034 gm. NajSjOs.sHjO at 
room temperature. (Bodtker, 1897.) 

100 gms. alcohol of 0.941 Sp. Gr. dissolve 33.3 gms. sodium thiosulfate at 15.5°. 

Data for the lowering of the freezing-point of Na2S203.5H20 by each of the fol¬ 
lowing compounds: urea, glucose, cane sugar, NaCl, NaClOa, NaNOs and Na2S04 
are given by Boutaric (1911). 

EQniLIBRItJM IN THB SYSTEM SODIUM THIOSULFATE, ETHYL 

Alcohol and Water at 20®- 

1934 .) 

Results determined by analysis of saturated solutions prepared by 
shaking together Nag^^-SH^O, and agueous ethyl alcohol solutions 
containing various concentrations of CgllgOH by volume. 


SO 


Vol. D«rcenc Volume of 

d. of 

QBis. per 100 gns. 

liquid laj 

C^^OH in liquid 

solvent used layers 


liquid 


layers 

2 2 3 


10 

(no separation) 

) 

t .344 

36.70 

4.0 

\ 

Upper layer 7,9 

cc 

0.876 

1.2 

50.31 

20 

^ Lower layer 92*1 

If 

1*338 

36.9 

5.2 

30 

’ Upper layer 21.6 

" 

0.899 

1.128 

51 .6 

1 Lower layer 78.4 

n 

1.338 

36.90 

4.8 

40 ‘ 

Upper layer 34.8 

*’ 

0.901 

1.15 

53.17 

, Lower layer 65.2 

ft 

1.337 

36.8s 

4.3 

\ 

Upper layer 52.8 

ft 

0.898 

1.10 

56.7 

50 

Lower layer 47,2 


1.342 

36.8s 

4.3 

60 1 

f Upper layer 73*8 

ft 

0.898 

1.02 

56.9 

[ Lower Layer 26.2 

” 

1.341 

3 < 5 .e 5 

f .3 

70 

(no separation) 


0.895 

0.967 

62.0 

80 

ft tf 


0.864 

0.230 

73.5 

90 

n n 


0.834 

0.0146 

8s.7 


Results determined by the systhetic method; that is by titrating 
known agueous solutions of thiosulfate with known amounts of alcohol 
to appearance of clouding. 


Qms. per 100 gms. homogeneous mixture 

Gtos. per 100 gms. homogeneous mixture 

_____ 



CgHsOH ^ 


»20 


28.31 

62.8s 

8.83 

4.8s 

53.37 

41.76 

24.82 

63.0 

11.87 

3.90 

SI. 10 

45.00 

16.77 

61.64 

21 .S 9 

3.18 

40.22 

47.60 

7.73 

57.23 

35.04 

1.93 

43.81 

S4.26 

6.72 

55.96 

37.18 

0.93 

36.56 

62.51 

6.10 

55.44 

38.46 

0.92 

31.94 

67.12 

$.84 

S4.76 

39.40 

0,41 

29.00 

70.58 


The binodal curves and plait points of the systems: 

Sodium Thiosulfate Allyl Alcohol ^ Water at 25® 

and Sodium Thiosulfate 4 Pyridine 4 Water at 25® have been deter¬ 

mined respectively by Ginnings and Dees, 193$, and Ginnings, Webb and 
Hinohara, 1933, but thre experimental r.esults are not given but only 
the values of a series of constants calculated by empirical eguations. 
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Aa aqueous solution simultaneously saturated with Sodium Thiosulfate 
and Urethan, contains 4.79 gm. mols. -f 0.132 gni. mols. 

NHgCOOCgHg per 1000 gms. 11^0 at 25°. (Mitzsch, 1928, 1929.) 

SODIUM Di THIONATE Na^SgO^.2H2O. 

Solubility of Sodium Di Thionate in Water. 

(lahlkAwa and Oku, 1927 .) 

- d. of Otoa. Na^S.O^ par Solid . d, of Qtos. Na-S_ 0 . per Solid 

iiw Z G Z Z C 

sac. aol. too sva. H^O Phase sac. sol. loo H^O Phase 


-1.36 

— 

$.72 

Na^S^O^.SH^O 

5 

— 

9.34* 

Na .2H 0 

2 2 „6 2 

“ 0.73 


S.94 


10 

1.0773 

11.12 

II 

“ 0.49 

— 

6.04 

If 

20 

1.0984 

15.12 

” 

0.0 

— 

6.27 

"*NasS^,.6Hp 

30 

1.1216 

19.63 

II 

■♦'1.0 

— 

6.62 

611^0 

40 

1.1460 

24.69 

” 

3.0 

1.054 

7.49 

Jill ^ ” 

50 

1.1705 

30.17 

" 

5.0 

1.056 

8.47 


60 

1.1920 

36.07 

II 

7.5 

1.068 

9.82 

II 

70 

1.2191 

42.48 

II 

9.1 


10.80 

"+HS^,-=BP 80 

1.2425 

49.26 

II 

10.0 

— 

11 . 34 * 

” 

90 

1. 27 11 

56.29 


0 

1.0565 

7 . 83 ‘ 

Na,S, 0 ,. 3 H ,0 

100 

1.2981 

64.74 

II 


• Metastable. 

100 gms. sat. solution of sodium dithionate in water contain 6 .o 5 gms. Na2 Sg 0 ^ 
at 10.63 gms. at 12®, iS.Sg gms at and 17.82 gms. at 3 o<^. (de Baat, 1926 .) 


Solubility of Sodium Dithionate in Aqueous Solutions 
OF Strontium Dithionate at 30® and Vice Versa, (do Baar, 1926.; 


Gins, per 100 gms. sat. sol. 


Na.. Ss 0 ,i. 

17.32 
^4.02 
i 3 .06 

SODIUM 


Sr Sj 0 ,,. 

0.0 
5.53 
10.09 

Poly THIONATE 


Solid Phase. 

Na2S20c.2H20 


Gms. pwr 100 gms., sat. sol. 
NiuSsOf.. SrS*0c. 

6.91 12.24 

0.0 14-90 

.4H20 


Solid Phase. 

Sr S2 OC.4H2O 


» H-S 1*8206 
Tri (Na S 0 .3!! 0 ; Tetra (Na S 0 .2H 0 ) 
Penta (§a®s!o..lH, 0 . " 


SO 


2 5 6 ’ 2 

Equilibrium in the System Sodium Tri Thionate, Sodium 
Tetra Thionate and Water. 

(KUrteaacher and Laaslo, 1938.) 

Results at 0® Results at 20® 


Oea. per 100 gjM. 

eat. aol. 

Solid 

Qaa. per 

100 gfB. sat. 

sol. 

Solid 

/ — Rax^r —^ 

Na.S.O. \ 

Pbaae 

'' Na^S.O^ 

Na«d^O. 

Na^S^O' 

Phase 

2 3 6 

2 4 6 


2 3 6 

2 4 6 

2 5 6 


37.8 

0.0 

s. 

52.9 

0.0 

0.0 

s. 

37.6 

0.4 

M 

52.2 

0.6 

0.0 


36.6 

3.9 

II 

46.7 

6.4 

0.4 

" 

36.7 

5.6 

II 

43.1 

12.7 

0.7 

M 

34.4 

i6«2 

II 

40.0 

17.8 

1.1 

*' 

32.8 

20.8 

» + s 

38.8 

19.3 

1.6 

II -#“ 54 , 

30.9 

21.0 

s. * 

34.0 

21.6 

2.8 

^4 

28.6' 

22*4 


25.3 

27.3 

2.2 

II 

20.6 

26.9 

II 

21.3 

30.5 

3.4 

11 

16.6 

28.2 

" 

12.1 

37.9 

2.3 

” 

11.9 

33.7 

II 

9.8 

40.4 

3.2 

II 

2.9 

39.8 

" 

5.1 

45-8 

2.0 

It 

0.0 

41.3 

II 

1.4 

49.7 

0.5 

M 

59.0 (30°) 

0.0 

s. 

0.0 

SO .4 


tl 




0.0 

SS.o (30® 


It 


S3 = S, = Na^S^O^.^H^O. 
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Equilibrium im th* Ststrm Sodium Trtra Thiokati, Sodium 
Prkta Thiokati and Watrr. 

(KurteoacHer and Laaalo, 19%.) 


Results at 0® 


Results at 20° 


SO 


Qtta. per 100 saa. aau sol. 

Solid 

Qaa. per 100 

gas. sat. 

aol. Solid 



■A 

Phaae 


We 


V Phaae 

27.8 

12.5 

Na, 

,s,o,.en,o 


44.0 

8.8 


23.5 

17.9 


II 


34.6 

10.9 


22*5 

19.8 


" + Na SA 

33.0 

13.3 

II 

17.5 

21.2 

Na. 



28.0 

19.6 

II 

1408 

22.1 


"'ll 


25.2 

23.3 


6-5 

27.2 


II 


21.4 

23.2 


4.5 

29. 2 




15.3 

29.8 

0.0 

32.9 


*' 


1.9 

49.2 

It 






0.0 

52.0 

If 

SODIUM 

Dihydro Pyro 

ANTIMONATE 


SbA- 

2 7 




100 ?ms. sat. solution of Sodium Dihydro Pyro Antimonate in Vfater 
contain 0.0564 gms. Na^H^Sb^O^ at 18®, 0.0738 gm. at 25® and 0.1018 
gm. at 33 ‘ 5 ®* (Tomula,' 1921.) 


SODIUM SulfoANTIMONATE Na,SbS4.9H,0. 


Solubility in Water. 

(Donk, 1908.) 



Gms, 



Gms. 



Gms. 



NajSbS 4 per 

Solid 

t® 

NajSbSi per Solid 

t®. 

Na3SbS4 per 

SoUd 

t . 

100 Gms. 

Phase. 


100 Gms. 

Phase. 


100 Gms. 

Phase. 


Sat. Sol. 



Sat.- Sol. 



Sat. Sol. 


— 0. I 

0-5 

Ice 

— I. 

75 II -2 

Ice 

49.6 

38.9 Na,SbS 4 . 9 H ,0 

-0.65 

4 

“ 

0 

II .8 

Na,SbS 4 . 9 H ,0 

59-6 

45 


-0.9 

5-7 

« 

IS 

19.3 

" 

69.6 

50.7 

it 

— 1.26 

7-8 

“ 

30 

27.1 

u 

79-5 

57-1 

tt 

“ 1.45 

9.2 


38 

32 






Solubility of Sodium Sulfoantimonate in Aqueous Solutions of Sodium 

Hydroxide at 30®. 

(Oonk, 1908.) 


ms. per 100 Gms. Sat. Sol. 


Gms. per 100 

Gms. Sat. Sol. 

Solid Phase. 

Na 3 SbS 4 . 

NaOH. 

oOllu JrnESC. 

'Na,SbS4. 

NaOH. ‘ 

27.1 

0 

Na,SbS4.9H,0 

16.4 

42.6 

Na5SbS4.9H,0 

13 

9.9 

« 

17.7 

47.2 

“H-NaOH.HsO 

5*9 

24.8 

u 

9.1 

49-5 

NaOH.HjO 

10.5 

32.9 


0 

54.3 
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Solubility of Sodium Sulfoantimonate in Aqueous Solutions of Sodium 

Thiosulfate. 



(Donk, 1908.) 




Results at 0°. 


Results at 30°. 

Gms.periooGm3.Sat._Sol. 

Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

NajSbS^. 

Na^jSaOs. 

NajSbSi. 

NajSoOs. 

II. 8 

0 Na3SbS4.9H20 

19.9 

7.7 

NasSbS4.9HjO 

4-4 

4.9 

12.5 

16.4 


0.8 

14.6 

4.2 

37-7 


0.1 

27.3 

I 

43-8 

“ 

0 

33.6 “ -hNajSjOs.sHjO 

I 

47 

“ 

0 

33.6 NaaSaOs.sHjO 

I 

47.8 

“ +Na4Ss0,.sH,0 


0 

45-8 

NajSsOj.sHjO 


Solubility of Sodium Sulfoantimonate in Aqueous Ethyl Alcohol. 

(Donk, 1908.) 

Results at 0 °. Results at 30®. Results at 65®. 


Gms. per 100 Gms. Sat. Sol. Gms. per 100 Gms. Sat. Sol. Gms. per 100 Gms. Sat. Sol. 


Na3SbS4. 

QHfiOH; 

' Na3SbS4. 

C2H5OH. 

Na 3 SbS 4 . 

C2H5OH. 

II.8 

0 

19*3 

5 

47-9 

0 

8.2 

3-7 

14.6 

10.3 

39.3 


3-2 

12.7 

6.4 

24.8 

36.5 

8* 

0.9 

29 

1.2 

46 

4-1 

54.1* 

0 

60.8 

0 

76.2 

0 

81 


• Two liquid layers separate between these concentrations of alcohol. The composition of several 
of these conjoined layers is as follows: 


Gms. per 100 Gms. Alcoholic Layer. Gms. per 100 Gms. Aqueous Layer. 


Na 3 SbS 4 . 

JV,. -^ 

QHsOH. 

" NajSbS^. 

CjHbOH. 

4.1 

54.x 

36. s 

8 

10. 2 

40.4 

27.8 

X 4-3 

14.1 

33 -S 

24.1 

18.8 


0 

18 

27.2 

The solid phase 

in contact with each of the above solutions 

is Na3SbS4.9HjO. 


SbS 


Solubility of Sodium Sulfoantimonate in Aqueous Methyl Alcohol. 

(Donk, 1908.) 

Results at o®. Results at 30®. 


Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

Na 3 SbS 4 . 

CH3OH. 

Na3SbS4. 

CH3OH. 

8.6 

3*4 

NaaSbS4.9HsO 

27.1 

0 

Na,SbS4.9Hj<) 

2.8 

iS -5 

it 

12.8 

18.1 

Cl 

2.1 

23.1 


5.8 

33-1 

U 

0.3 

50-3 


0.1 

65-7 

41 

0.1 

57 

a 

0.1 

84. 2 

44 

0.05 

81.7 

€i 

1.2 

91.2 

44 

0.2 

92 

4€ 

3-9 

94 

44 

2 

95-9 












Na NATRIUM 


SODIUM SELENITE Na^SeO,. $ 11 ^, 0 . 


SOLITBILITT OF SOOIUM SBLRNITB IN WAT*R. 
(Janltaltl, 1932.) 


tO 

CtoS. NSj^SfiO^ 

per Solid 

rO 

Qtts. Na^SeOjj 


100 ens. sad 

sol. Phase 


100 gns* sat. 

” 20.5 

38.8 

Ice + Na^SeO,. 8 H 0 4 i 6.3 

45.48 

“1$ 

40.0 

Na.SeO-. 8 H.O 

19.5 

46 • 12 

“10 

41.58 

n 

24.4 

47.28 

- 8.7 


'■+Na^Se03.5Hj,0 

30.4 

48.27 

” 8.0 

42.9* 

tl. 

34.7 

49.40 

“28.1 

41.6* 

Ice + Na SeO -sH 0 

40.5 

50 . 90 * 

“ 20.6 

41 . 88 * 

NaSeO^.sHn'’ 

35.9 

— 

“15 

42.11* 

H '■ 

46.8 

48.76 

“ 10.5 

42.13* 

ri 

54.4 

48.14 

- 6.8 

42.4 

II 

67.6 

47.15 

“ 0.5 

43.9 

II 

89.1 

45*93 




103.3 

45.30 


Na^SeO^.sH^O 


" Na.SeO, 
SeO, ’ 


In a later paper Janickis and Gutmanite, i936» give results for the 
freezing-points of a^iueous solutions of Naj^SeO^j.8H^0. 

SODIL’M Acid SELENITES Bi (NaHSeO^ .311^0), Pyro (NagSe^Oj^). 

SoLnBiLiTY OP SoniOM Acid Sklinitss in Water. 

(Janltzk.1, 1932.) 


0 ^V* 2°5 

^ 100 8 ®s, sat. sol. 


100 ena. sac. sol. 


31.66(33.66 )Ice-»-NaHSeO .311^40,1 
38.45 NaHSe03.3H Ij $0.0 


NaHSeO, 

NaHSeO, 


NaHSeO, 


" + N^Se n 


The freezing-points of aqueous solutions of NailSeOj^.are given by 
Janickis and Gutmanaite, 1936. 


SODIUM Tetra SELENITE NaH^lSeO^,)j,. 

Solubility of Sodium Tetra Silknitb in Water. 

(Janltsfcl. 1932.) 


t° 

a»8. NaHjj(SeOg) 

^ per Solid 

ass. 

MaH,SeO, per 

3 c 

Solid 


100 Sma* aat. 

sol. Phase 

100 

gma. aaL. aol. 

Phase 

”7.5 

36.5 

Ice + NaH SeO 

32.. 0 

58.17 

NaH SeO, 

“6.9 

37.12 

Nan^SeS, 

51.3 

67.42 

3 < 

-0.7 

41.50 


69.6 

75.88 


13.5 

48.83 

It 

79 . 2 

80.93 

II 

22.8 

53.42 

II 

83.0 

83.95 



The freezing-points of aqueous solutions of NaH (SeO ) are given by 
Janickis and Gutmanaite, 1936. ^ 







1323 


NATRIUM Na 


SODIUM SSLENATE Na 2 Se 04 .ioH 20 . 

Solubility in Water. (Funk, 1900a.) 


t®. 

Gms. 

Na2Se04 per 

Mols. 
Na2Se04 p 

er Solid 

t® 

Gms- Mols. 

Na 2 Se 04 per Na2Se04 per 

Solid 

0 

100 Gms. 
Solution. 

11.74 

100 Mols 
H2O. 

I .26 

Phase. 

NaaSe04.ioH20 

35-2 

100 Gms. 
Solution. 

45-47 

100 Mols. 
H2O. 

7-94 

Phase. 

NaaScO* 

IS¬ 

25.01 

318 

** 

39-5 

45.26 

7.87 

** 

IS 

29.00 

3 90 

«« 

50 

44-49 

7 63 


25.2 

36.91 

5-57 

44 

75 

42.83 

7.14 

M 

27 

39.18 

6.13 

44 

100 

42.14 

6-93 


30 44.05 7.50 

Sp. Gr. of saturated solution at i8° = 

I-3I5- 





The aJDOve results were confirmed by Meyer and Aulich, 1928, and the 
transition point of Na^SeO^. loH^ONaAO^ found to be at 31.8°. 

The following results for the solubility of NagSe04 in water at 
temperatures above 7$° are given by Smits and Mazee, 1928.) SeC 



Okia. Na^SeO^ per 
100 Mt. aol. 

Cta. Mols. psrcsnt 
MSgSeO^ In sat. sol. 

L® 

QMS. NSgSsQ^ ptr 
100 o&t. sol. 

Gta. Mols. 
NSgdsO^ In 

76 

43.0 

6.7 

269 

42.6 

6.6 

86 

42. 2 

6.5 

274 

43*0 

6.7 

107 

41*8 

6.4 

333 

46.1 

7.6 

232 

41.8 

6.4 

372 

48.7 

8.3 

262 

42.2 

6.5 

777 

ra.pt.100-0 

100 


SODIUM Neodymium SELENATE NaNd(Se0jg.2Hg0. 

100 gras. HgO dissolve about 7 gms. of the salt (? anhydrous) at 0° 
and 7 gms. at 20°. (Meyer, Julius and Kittlemann, 1931,) 


SODIUM SILICATE Na 2 Si 03 . 9 H 20 . 


Solubility in Aqueous Sodium Hydroxide and Sodium Chloride 
Solutions. (Vesterberg, 1912.) 


Solvent. t“. 

Approx. 0.5 n NaOH 17.5 

“ NaCl 17.5 

Saturated NaCl Solution 19 


^ ^ Gms. per loo cc. Sat. Solution. 

Sat! Sol. NaaO. SiOa = NaaSiOa-gHaO. NaCl 

I. 129 6.942 5.419 = 25.56 

I. 150 7.347 7-172 33.83 2.297 

1.258 4.563 4.376 20.64 27.91 


Solid phase Na2SiO3.9H.2O in each case. 


SiO 



Na NATRIUM 

SODIUM SILICATE ^^24 

Equilibrium in the System Sodium Oxide, Silica and Water at 25°. 

(Hannan, 1927 .) 

The mixtures composed of Na^^SiO^, Na^0.2Si02, Na O.sSiO^, silicate 
solutions, caustic soda and water,vrere stirred in hard glass vessels 
while protected from the COg of the atmosphere, for periods of 8-14 
days. In the cases of the saturated solutions too viscous to be fil¬ 
tered the clearest portions were centrifuged for a couple of days and 
the almost but still slightly cloudy supernatant solution used for 
analysis. Solutions having a composition of NagOrSiOg in excess of 
the ration 1:3 set to gels which could be moulded into elastic balls. 


as. per loO 

g^s. sat. 

sol. Solid 

Obs. per 100 

gpta. sat. 

sol. Solid 

NSgO 

SlOg 

' Phase 


SlOg 

' Phase 

53.45 


NaOH.H 0 

13.70 

1.19 

Na,SiO,.9H 0 

44.78 

0.8s 

NagSiOj, 

9.4$ 

2.22 


36.39 

0.44 

' rt 

9.37 

8.74 

II 

35.54 

2.94 

Na_SiO_.2iH 0 

14.1 1 

19.65 

II 

33.02 

2.92 

NagSi03.6Hg0 

19.32 

31.33 

II 

29.58 

1.90 

" 

18 

33 

Na .2SiO .9H,0 

27.54 

1.84 

It 

10.52 

28.8 


24.48 

1.34 

NagSi 0 j. 9 Hj ,0 

11.0 

38 

II 


Due to experimental difficulties the results for NagO.2SiOg.9HgO are 
of uncertain accuracy. 

Fusion-point data for Na SiO^ t SrSiO are given by Wallace, 1909 
Results for NagSiO^ + ^agWO^ are given By van Klooster, 1910-11. 

SODIUM STilNNATE NagSnlOH)^. 

SnO Solubility op Sodium St annate in Water. 

(Zoch«r, 1920.) 


0 

OMs. Nag3n(0H) 

g per Solid 

,0 

CSis. Naan (OH) ^ 

per Solid 

t” 

100 sat. 

sol. Phase 

t 

100 BMS. sat. 

sol. Phase 

“ 5 

00 

Na SniOH) 

^ II 

- 5 

32.4 

Na Sn(OH) .H 0 

0 

31.5 


0 

33.2 

II ® 

'♦•21 

30.4 


35.4 

II 

25 

30.3 

II 

25 

36.5 

II 

35 

29.4 

11 

35 

37.5 

II 

45 

26.6 

II 

45 

39.2 

II 




SO 

41.1 



Solubility of Sodium 

Stamnatb in Water. 




(Reirr and Toussalnt, 

1930.) 


0 

(tas. per 100 

eat. sol. Solid 

.0 

Qes. per 100 j(( 

c sac. sol. Solid 

t'' 

.''NagCSn(OH)^ 

free NaOH ^ Phase 

t 

^NaCSn(OH)^ 

free NaOH^ Phase 

0 

52.0 

0.0 Na SniOH) 

2 60 

37.0 

2.5 Na [SniOH)! 

20 

46.0 

0.2 ' ” 



SniOH). 

25 

43.5 

1.0 

80 

33.0 

5.0 " ♦ " 

40 

41.5 

1.5 

100 

30.0 

7.0 " " 




120 

27.0 

10.0 " ” 






SODIUM STANNATE 
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NATRIUM 


Na 


Solubility of Sobium Stahmati m Aqubous Solutioss op 
Sodium Hydroxid* ahb of Sodium Carbohat*. 

(Relff and Tt>uasalnc, 1939.) 

The follovring approximate results were taJcen from the axithors diagram 


Qbs. Na^CSu (OH) -'3 par 100 cc sat. solucion in Aciuaoua ; 
- ^ ___ , 



^ 6 Percenc 

10 Percent 

2 D Percent 

io Percent 

10 Percent ' 


NaOH 

NaOH 

NaOH 

NaOH 

"VS 

0 

35 

22.5 

7 

0.5 

40 

20 

31 

19 

5.5 

0.6 

35.5 

40 

26 

16 

4.5 

0.7 

31 

60 

23 

13.5 

4.0 

1.0 

29 

80 

21 

11.5 

3.5 

1.2 

26.5 

100 

19.5 

11.0 

4.0 

1.5 

24.5 

120 

18.5 

11.5 

5.5 

2.0 

23.0 


Solubility of Sodium Staknatb in Aqueous 1.97 Normal Solution 

OP Various Sodium Salts at 18°. - SnO 

(Relff and Touaaaint, 1939.) 


Aqueous 1.97 
Nonal Solucion of: 


GMs. Na^rsn(0H)g: per 
100 cc sac. sol. 


Aqueous 1,97 Oes. Na_rsnfOH)^! 3 per 
Z w 

Noraal Solucion of: 100 cc sac. sol. 


CH^OOONa 20.7 

NaOH 25.0 

NaF 28.8 

NaClO 30,1 

NaCl 31.5 

Nal 33,0 

Na^OOg 34.8 


SODIUM TELLURIDE Na^^Te. 


Na,S 0 , 

Na>; 

NaNOg 

NaBr 

NaXrO^ 

Na>/ 


35.0 

35.0 

35*3 

37»0 

37.5 

38.0 


Fusion-point data for the system Na^Te Te are given by Kraus and 
Glass, 1929, 

SODIUM TELLURATE Na 2 Te 04 . 2 H 20 . 

100 gms. H2O dissolve 0.77 gm. NaaTeO* at 18®, and 2 gms. at 100®. Solid 
phase Na2Te04.2H20. 

100 gms. H2O dissolve 1.43 gms. Na2Te04 at 18®, and 2.5 gms. at 50®. Solid 
phase Na2Te04.4H20. (Mylius, 1901.) 


SODIUM MetaVANADATE NaVOs. 

Solubility in Water. 

(MacAdam and Pierle, 1912.) 



Gms. NaVOa per 
looGms.Hab. Solid Phase. 

t“. 

Gms. NaVOa per 
100 Gms, H2O. 

Solid Phase. 

25 

21.10 NaVOj 

25 

15-3 

NaV0,.2H,0 

40 

26.23 “ 

40 

30.2 

“ 

60 

32.97 

60 

68.4 


75 

38.83 

75 

38.8 

NaVOa 


Considerable time was required for attainment of equilibrium. The two solid 
phases appear to exist for the whole rage of temperature and the conditions for 
the transformation of one into the other were not ascertained. 


VO 
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Na NATRIUM 

SODIUM Meta VANADATE NaVO,. 

Equilibrium in thb Systsm Sodium Oxidb, Vanadium Pentoiidi 
AND Water at 30 ®. 

(Kl«hl and Manfredo, 19.T7.) 


d. of 

(In. Hols. 

per 100 

Solid 

d. of 

Chi. MOlS. 

per 100 

Solid 

saL 

9 R. nols. 

sac. aol 

A... 

Phase 

sac. 

gm. nols. 

' 

sac. aol. 

Phase 

sol. 

0.996 

Vs 

0.010 

NagO 

V^O^.xII.O 

sol. 

1.367 

2.31 

5.08 

Na V O..18IIP 

. laHp 

0.9955 

0.004 

0.002 

V^O^xn^O.xyll^O 

1.379 

2.42 

5.60 

0.9979 

0.03 

0.026 

H II 

1.278 

1.55 

4.19 

NajjV 04 .i 2 ttgO 

1.039 

0.46 

0.24 

II II 

1.228 

1. 12 

3.54 

1.163 

1.73 

1.30 

It II 

1.172 

0.67 

2.97 

n 

1.236 

2.54 

1.55 

^ i NaVO^.^H 0 

l.lSl 

0.40 

2.87 


1.219 

2.34 

1.58 

1.151 

0.22 

3.19 

II 

1.208 

2. 22 

1.68 

1.1$3 

0.21 

3.26 

n 

1.187 

1.95 

1.53 

NaV 03 . 2 llg 0 

1.16s 

0.14 

3.66 

II 

1.148 

1.57 

1.37 


1.183 

0.11 

4.04 

II 

1.110 

1.21 

1.23 

II 

1.208 

0.08 

4.76 

n 

l.lSl 

1.50 

1.69 

It 

1.312 

0.06 

7.55 

"♦NaJ0.7np 
Na,y0^.7H,b ^ 

1.26s 

2.36 

3*19 

" 

1.337 

0.04 

8.39 

1.418 

3.60 

5.50 

" 

1.411 

0.03 

10.94 

1.536 

4.57 

7.55 

••4.Nam.i8HgO 

Na/gO^!i8H^O 

1.478 

0.06 

13*39 

•1 

"+Na^ .24IL0 

Na,y0,.2lll'/) 

1.460 

3.76 

6.47 

1.472 

0.08 

13.99 

1.363 

2.56 

4.93 

'* 

1.519 

0.08 

15.23 

1.352 

2.32 

4.46 

It 

1.557 

0.08 

16.96 





1.549 

0.00 

16.81 

II 


Fusion-point data for mixtures of Na^O t are given by Canneri, 1928. 


SODIUM TUNGSTATE Na 2 W 04 . 2 H 20 . 


WO 


Solubility in Water. 

(Funk, 1900 a.) 



Gms. 

NaaWO* per 

Mols. 

NaaWO^ 

Solid 

^ • 

100 Gms. 
Solution. 

per 

100 Mols. 
H2O. 

Phase. 

-s 

30.60 

2.70 

NaaWO^.ioHsO 

-4 

31-87 

2.86 


~ 3 ' 

5 32-98 

3.01 

“ 

— 2 

34-52 

3*23 

** 

0 

36-54 

3-52 

** 

+ 3 

39-20 

3-95 


5 

41 .02 

4.26 

1 ft 


4 * 0 

Gms. 

Na2W04 per 

Mols. 

NasWOi 

Solid 

% 0 

100 Gms. 
Solution. 

per 

xoo Mols. 
H2O. 

Phase. 

- 3 S 

41.67 

4-37 

NaaW 04 .aH |0 

+ 0*5 

41-73 

4-39 

M 

18 

42 .0 

4.40 

** 

21 

42.27 

4.48 

“ 

43 5 

43 98 

4.81 

<« 

80.5 

47-65 

5*57 

'* 

100 

49-31 

5-95 

<4 


Sp. Gr. of sat. solution at 18° = 1.573. For Sp. Gr. determinations of aqueous 
solutions at 20°, see Pawlewski, 1900. 

Fusion-point data for Na2W04 + WOj are given by Parravano (1909).; 
by Van Liempt, 1925 ; and by Hoermann, 1929 . 
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SODIUM Para TUNGSTATE sNa^O. laWO^. 281120. 

Solubility op Sodium Para Tungstate in Water. 

(Vallance, 1931; R08enh«l« and Wolff, 1930.) 

The original results in each case were plotted and the following 
figures taken from the curves. The solid phase was 5Nag0.i2W0jj.28HgO 
in each case. 

Gtaa. SMa.O.lRWO, per 100 gns. sat. sol. 


t /- 


—jS —A— -- 

A w; 

-1 ^ 

- \Tj ■ 


0 

2.1 

2.10 

50 

26.5 

21.0 

10 

4.2 

4.2 

60 

35*0 

28.0 

20 

7.5 

7.5 

70 

43*0 

35.0 

25 

9.0 

9.0 

80 

52.0 

*— 

30 

11.4 

10.7 

90 

61.0 

“ 

40 

18.0 

15.0 

100 

70.0 


SODIUM ZINCATE Na, 0 . 

ZI10.4H20. 



Equilibriu 

M IN 

THE System 

Sodium Oxide, 

Zinc Oxide 

AND Water at 30<’ 


WO 


( Groudriaan, 1919, 1920.) 

Especially carefully purified materials were used. The solid phases were deter¬ 
mined by the rest method of Schreinemakers. At the zinc hydroxide end of the 
curve crystallized Zn (OHja was used as solid phase and about two .weeks allowed 
for the attainment of final equilibrium. 


?. ppi* lOO gms. sat. sol. 

Solid 

Phase. 

Gms. per 100 gms. sal. sol. 


Na.,0. 

ZnO. 

Xa^O. 

ZnO. 

Solid 

Phase. 

II.8 

2.6 

ZnO 

39.4 

9.0 

NaaO.SIIoO 

17.4 

5.0 

» 

39.6 

7.2 

» 

23.7 

11.3 

)) 

40.7 

2.0 

» 

27.3 

16.0 

» 

4o.:) 

1.6 

» 

27.8 

i6:5 

»-f-NajO.Zn 0,411.^0 

40.9 

I. I 

)) 

28.0 

14.9 

Na.>0.Zn0.4Hj0 

41.9 

0.0 

» 

3o. I 

i3.2 

t) 

24.6 

I 2 .5 

ZnO 

3i.8 

II.7 

)> 

199 

[ 5.2 

Zn(0H)2 

33.2 

II .2 

» 

13.7 

7.2 

» 

34.7 

10.4 

)) 

10.1 

4-7 

» 

36.1 

10.2 

)) 

4.6 

I .0 

» 

39.2 

9-7 

»-i-Na2 0.:iIl.,0 

4.5 

0.4 

ZnO 


ZnO 


More recent determinations of the equilibrium in this system, dif¬ 
fering more or less from the above, are given by MUller, Muller and 
Fauvel, 1927^ And by Scholder and Hendrich, 1939. These latter in¬ 
vestigators found that at 20° the solid phase at concentrations of 
NaOH between 1 and 13,41. normality, was ZnO. At concentrations between 

13.5 and 19.6 normality it was Na(^(0H)j3 and at concentrations be- 

19.6 and 20.1 it was Naj,(rZn( 0 H) J. Above 20.1 normality the solid 
phase consisted of mixtures of Sa^O^ntOHl^U and NaOH.H^O. At concen¬ 
tration of NaOH between 7.3 and 13.3 normality there are also present 
rhombic ZnlOH)^ and Na^C^n (OH)^^ 3 .3HgO as meta'=?table solid phaises. 

Less complete results at 30°, 40° and 100° are also given. 


SODIUM FluoZIRCONATE sNaF.ZrFA. 

100 gms. H2O dissolve 0.387 gm. at 18°, and 1.67 gms. at 100°. 


(Marignac, 1861.) 



Nd NEODYMIUM 1328 

NEODYMIUM BROMATE Nd( 8103 )^. 911 ^, 0 . 

Solubility op Nkodymium Bromatb in Water 
(Jam«a, Fog© Mclntlra, Evans and Donovan, 1927 .) 


Br 


.0 

OM. Hd(BrO^)g per 

Solid 

^0 

Otos. Nd(BrOjj)jj 

t 

100 6EP^* sol. 

Phase 


100 0es. sat. i 

0 

30.52 

Nd(BrO ),, 

25 

46.06 

5 

34.01 

Tl 

30 

48.77 

10 

37.19 

” 

35 

51.48 

15 

40.30 

II 

40 

53.70 

20 

43 * Oil 

It 

45 

56.90 


Solid 

Phaaa 


NdlBrO^Ig.pH^O 


NEODYMIUM ACETATE, Nd (GH3GOO )3.H2 O. 

100 gms. sat. sol. of neodymium acetate in water contain 20.76 gms. Nd (CHgCOO).! 
at 25 ^. Constant agitation was employed for obtaining saturation. 

(Moyer and Mttller, 1920 .) 


NEODYMIUM GLYCOLATE Nd(C2H303)8. 

One liter H2O dissolves 4.609 gms. salt at 20®. (Jantsch & GrUnkraut, 1912-13.) 

NEODYMIUM LACTATE, Nd(C 3 H 503).2 V2H2O. 

One liter of sat. solution of neodymium lactate in v^ater contains 24.775 gms. 
Nd (CsHgOala 2^2 HgO at 20®. Saturation was secured by constant agitation. 

(Jantsch, 1926 .) 


NEODYMIUM SULFONATES. 

Solubility in Water. 


Sulfonate. 

Neodymium: 
m (Nitrobenzene 
Bromo / Sulfonate 


Gms. Anhy- 

Formula. t». Authority. 

H2O. 

NcI[C:«H4(N02)S03l3.6H20 15 46.1 (Holmberg, 1907.) 

Nd[C6H8Br(r)N02(4)S03(3)l3.8H20 25 7.25 (Katz & James, 1913.) 


NEODYMIUM COBALTICYANIDE Nd2(CoC6N6)2.9H20. 

1000 gms. aq. 10% HCl (dis = 1.05) dissolve 4.19 gms. salt at 25°. (James & Willand, ’16,) 


NEODYMIUM Campho CARBONATE z* 

Solubility of Neodymium Campho Carbonate in Several Solvents at 15°. 

(Picon, 1931 .) 

Qtas. Nd(C P«r Otts. Nd(C H OJ per 

= 0 ^-^ lOOccLJLL roo ec lat! ToL 


Water 

0.7 

.Acetone 

6.3 

Methyl Alcohol 

16.7 

Benzene 

50 .-»- 

Ethyl Alcohol 

15.3 

Chloroform 

SO.’*- 

Ethyl Ether 

4.9 

CCl 

50.+ 

Ethyl Acetate 

5 - 5 > 

Carbon DiSulfide 

100 


Olive Oil 

2.6 
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NEODYMIXm OXALATE Nd2(C204),.ioH20. 

Solubility in Water at 25° by Electrolytic DeterminaticJn. 

(Rimbkch and Schubert, 1909.) 

One liter sat. solution contains 0.0053 mg. equivalents of anhydrous salt = 0.49 
milligram. 

One liter sat. aqueous solution contains 0.00148 gm. Ndj^CCgO^)- at 
25° determined gravimetrieally, and 0.00198 determined by electrolytic 
conductivity. (Sarver and Brinton, 192** ' 


Solubility in Aqueous 20% Solutions of Methyl, Ethyl and Tri5:thyl 
Amine Oxalates, Roughly Determined. (Grant and James, 1917-) 
lOD cc. aq. 20% methyl amine oxalate dissolve 0.027 gm. neodymium oxalate. 

“ “ et.hyl “ “ 0.107 “ 

“ “ triethyl “ “ 0.065 “ 

Solubility op Nsodymium Oxalate in Aqueous Solutions 
OP Acids at 25°- 

(Sarver and Brinton, 19P7*) 

Concentration of Aq. Ons. per Concentration of Aq. ttos. per 


Solvent In Nomallty 100 

gna. sat. aol. 

Solvent in Nomallpy loo 

gna. aat. aol. 

0.1008 

nci 




0.0076 

0.2482 BNOj 

0.0238 

0.2576 

II 




0.0217 

1.992 

II 

0.4287 

0.5004 

II 




0.0442 

4.054 

II 

1.353 

1.018 

II 




0.1260 

2.000 

■' » o.i(COOll), 

0.1138 

1.484 

II 




0.2222 

3.03 

* 0.1 " 

0.4606 

2.000 

II 




0.3318 

2.00 

" 0.5 " 

0.0195 

$.200 

II 




1.5330 

3.03 

\r\ 

0 

-1 

0.0811 

0.978 

II 

+ 

0. 1 

(OOOH)^ 

0.0082 

4*00 

•’ 0.5 

0.2528 

2.000 

II 


0.1 

If 

0.0747 

4.00 

" + sat. " 

0,0972 

2.865 

II 

4 - 

0.1 

M 

0.2167 

6.00 

" -*• sat. " 

0.3413 

3.965 

II 


0. 1 

II 

0.5570 

0.086 


0,0091 

0.978 

II 

■h 

0.5 

If 

0.0020 

o.ai 9 

li ' 

0.0415 

2.000 

II 

■h 

0.5 

It 

0.0112 

0.958 

fl 

0.1037 

2.865 


•f 

0.5 

fl 

0.0352 

1.846 

11 

0.2237 

3.965 

II 

+ 

0.5 

fl 

0.1047 

2.612 

" 

0.3702 

1.48a 


•f 

sat. 

II 

0.0033 




4.000 

II 


fl 

fl 

OllS 

The determinations were 

made with 

6.000 

II 

+ 

If 

If 


very 

great care. The mixture was 

6.200 

II 


" 

fl 


constantly rotated for several days 


Solubility of Neodymium Oxalate in Aqueous 
Solutions op Acids at 90°. 

(NecKera and Kreiiera, 1928.) 


The mixtures were shaken frequently during thirty-six hours. 


Concentration of^q. Solvent 
^ Norwallty HNO^ * Percent (COOH)y,.?H^O ' 


das. N<|p^ per 
lOQ cc eat. eol. 


1.25 

— 

2.50 


5.00 

—~ 

1.25 

5.0 

2.50 

5.0 

5.00 

5.0 


0,8707 

1.9571 

6.7788 

0.0915 

0.6760 

5.1263 


COO 
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Solubility of Neodymium Oxalate in Aqueous Solutions of 

Neodymium Nitrate at 25°. (James and Robinson, 1913-) 

(The mixtures were constantly agitated at constant temperature for twelve 
weeks.) 


Gms. per 100 Gms. Sat. Sol. 

Solid Phase. 

Gms. per 100 Gms. Sat. Sol. 

Snlirf PhaCA 

Nd,(C,O 03 . 

NdoCNOale- ' 

NddCjOda. 

NdjCNOJ,. 


0.18 

6.46 

NdjCQOJj.iiHsO 

2.07 

47.64 

Nd2(CA)3.nHjO 

0-54 

12,23 


2.54 

50-52 

“ 

0.76 

17.78 

<1 

2.89 

52 .82 


0.85 

22.67 

« 

3-17 

54-67 

it 

0.96 

27-43 

tt 

2.21 

56.48 probably 

1.2J.24 

1.28 

31-36 

tt 

1*44 

59.68 

Ncl2(N03)«(?H,0) 

1*38 

35*26 

u 

1-33 

59-67 

tt 

1.66 

38*70 

tt 

1.21 

59-70, 

tt 

1.88 

42.13 

tt 

0.96 

59-75 

tt 

1.96 

44.82 

it 


60.46 

tt 


1.2i.24 = Nd 2 (C 204 ) 8 . 2 iNd 2 (N 03 ) 6 . 24 H 20 . 


NEODYMIUM TriCHLOBIDE, NdCl3.6H2 0 . 

Solubility of Neodymium Trichloride in Water and in Hydrochloric Acid. 
(Williams, B’ogg and James, 1926 ) 

Constant agitation was employed and equilibrium was approached from above 
and from below. 

(ims. NdCIo Cnis. NdCl# 

per 100 gins. sal. sol. per JOO gins. sat. sol. Solid Phase 


t". in Water. iiiaq.IIClofd = i.lOiil. In each case. 

10. 49*1^ 26* i6 NdCls.GIIaO 

■20. 49*49 ‘-^'6.57 » 

3 o. 49.91 27.92 •) 

4 o.-. 00.41 29.83 » 

.55 . 51 . II .31.94 » 


Solubility of Neodymium Trichloride and of Neodymium Oxide in Aqueous 
Solutions of Ammonium Chloride at 15®, 30®, 50® and 100®. 

( Prandtl and Ilauchcnberger, 1920 . ) 

Note — The results are given only in the form of small scale diagrams and it 
is stated that the numerical data will be published in full in the dissertation 
of Johanna Rauchenberger, University of Munchen, 1920. The equilibrium 
Nd (0H)3-{- 3 NH4CI NdClg -f 3 NKj^- 3 HgO was approached by the authors 
from both sides. The composition of the basic chlorides obtained by shaking the 
oxide with i.onNH4Cl at different temperatures, and drying over so(Ja lime, 
was approximately as follows : 

At ir,*. At :5U". Alio". 

Nd4.Cl2O5.9H2O; Nd8Gl30iiH.2oH2 0—NdiaClaOigH.SollsO; NdgCbOia.^aHsO. 

Solubility of Nbodymium Chloridb in Water. 

(Matlgpon, I90fl. 1909 .) 

Mcthgd of obtaining saturation not stated. 

^^5 of Gms. NdCIa per 100 Gms. Gms. NdClj.6H?tO per 100 Gms. 

Sat. Sol. Sat. Sol, Water. Sat. Sol. Water. 

13 1*74 49*^7 98.68 71.12 246.2 

10^ • • • ... 140 

100 gms. abs. alcohol dissolve 44.5 gms. (anhydrous) NdCh at 20®. Saturation 
was obtained by spontaneous evaporation of the solution over H2SO4. 

(Matipnon, 1906.) 

100 gms. anhydrous .pyridine dissolve 1.8 gms. anhydrous NdCh at about 15°. 
Saturation obtained by daily agitation of the solution for some weeks. (Matignon, ’06.) 
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NEODYMIUM Hexa Antipyrine Per CHLORATE [N< 1 IC 0 C,„H, 0,1 1 (CL 0 J, 

100 cc sat. solution of Neodymium Rexa antipyrine Per chlorate in 
water contain 0.98 gm. CNdiCOC H 0 ) 1 (C 10 ) at 20®. (Wilke- 
D6rfurt and Schliephake, 1925,) 

NEODYMIUM CHROMATE CrOj^-SlIgO. 

100 gms. sat. solution of Neodymium Chromate in Water r.ontain 0.027 
gm. NdglCrO^J^ at 25®. (Britton, 1924.) 

NEODYMIUM MOLYBDATE Nd2(Mo04)3. 

One liter H2O dissolves 0.0186 gm. salt at 28° and 0.0308 gm. at 75°. The 
mixtures were frequently stirred, at constant temperature during only two hours. 

(Hitchcock. iSq.tj 

NEODYMIUM NITRATE Nd(NO,),. 611^0 <a and ^ 

Solubility op qc and ^ Neodymium Nitrates in Water. 

(Frltnd, 193 S.) 


^ Gtas. NdfNOj)^ p«r solid 

^ 100 ana. s&cl flol. Phase 

o S 5.97 Nd(N 0 j )g.6H20c< 

13.2 S 7.37 ” 

18.2 58‘03 " 

23.0 59.59 

25 - (ll 60.46 

26.2 60.69 ’* 

(1) James and Robinson, 1913. 
NEODYMIUM NITRATE 


,0 

Qna. 

Nd(N 0 :^)j 

per 

Solid 


100 

gwa. aat^ 

sol. 

Phase 

27.2 


59.17 

Nd(N 0 , 

»3.6H,0^ 

29.4 


59.18 


II 

37.2 


60.95 


II 

42.4 


61.91 


II 

50.0 


6 -4.86 


II 

57.2 


67.00 


M 

66.2 


73.13 


II 

67.5!^ 

.pt, 

• 175.34 


M 


NO 


Solubility of Neodymium Nitrate in Aqueous Solutions op Nitric Acid. 

(<^ill and Robey, 1937.) 


Results at 25® 


Results at 50® 


d. of 

Otos. per 100 

gas. sac. sol 

Solid 

d. or Ons. per 100 

ana. sac. sol. Solid 

_ 

sac. sol. 

^ RRC 

3 


\ Phase 

sat. 001 .' 

™3 


A Phase 


0.0 

59.0 

Nd.6 

1.963 

0.0 

66.26 

Nd.6 

1.741 

6.20 

53.31 


1.948 

2 . 14 

64.62 

" 

— 

6.36 

52.15 

II 

1.901 

6.92 

60.34 

II 

— 

18.28 

40.79 

It 

1-885 

10.41 

57.74 

" 4 Nr 

— 

43.95 

23.64 

It 

1.997 

11.93 

59.47 

— 

44.63 

24.08 

It 

— 

22.67 

51.24 

Nd.4 

1.595 

49.20 

23.47 

Nd .4 

1.819 

26.83 

47 • 36 

II 

1.572 

S 6 . 65 ' 

JS.II 

" 

— 

46.55 

32.49 


Nd.6 

= Nd(NO^)^. 

6HgO; Nd .4 

= Nd(N 0 


45.46 

34.97 



100 cc of a sat. solution of NdlNOjlg in Ethyl Ether, prepared by 
frequent- agitation and allowing to stand over night at about 20®, con¬ 
tain 0.20 Nd 0 . A saturated ethereal solution prepared as above 
but using neodymium nitrate which had been dehydrated at 150 , contain 
2.67 gm- per 100 cc of solution. (Wells, 1930 .1 
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NEODYMroM Cobalt NITBATE, 2 Nd (N03)3 .3 Co (NO:,)2.24 HjO. 

Solubility of Neodymium Cobalt Nitrate in Water 
(P randtl and Ducrii, *1926.) 



d . of. 


Gms. per 1000 gms. sat. sol. 


t°. 

sat. ‘.sol. 

NdjOa. 

Co.O. 

Double salt, 

1 5... 

1.65 

14.0 

9.28 

68.3 ’ 

:io... 

1.68 

14.84 

9.84 

72.4 

45... 

1.72 

15.71 

10.43 

76.6 

60... 

i .77 

16 .63 

11.16 

8i.i 


Solubility of Neodymium Double Nitrates in Water. (Prandtl and Ducru, 1926.) 

The saturated solutions were prepared by constant shaking in a thermostat. 


Gms. per 100 gins. sal. sol. 





d 

of 



Oilier 

Double 

Double salt of 


t". 

sat. 

sol. 

Ndj O 3 . 

1 

metal oxide. 

salt. 


I 

' i 5 

1 . 

.52 

14-45 

5 

•*7 

(MgO) 

66.0 

Neodymium magnesium 

nitrate 

) 3 o 

I , 

.55 

1 5 .20 

5 , 

•49 

» 

69.5 

2 Nd{N 03 ) 3 . 3 Mg(N 03)2 

. 24 h,o ; 

) 5 o 

I . 

•59 

16.34 

5 

.78 

)) 

74.4 


1 

. 70 

1 


17.47 

6 

.29 

» 

79. 


( 

i 5 

1 . 

.66 

i5.24 

9 ' 

.DO 

(MnO) 

73.3 

Neodymium manganese 

nitrate ' 

) 3 o 

] . 

70 

1 5. 99 

10. 

.i 5 

» 

77.4 

2 Nd(N 03 ) 3 . 3 Mn(N 03 ) 3 . 

24H3O ; 

i 45 

1 . 

.75 

17.05 

10, 

.68 

i) 

82.6 


( 

60 

I . 

.8-2 

18.37 

11. 

.48 

)) 

89.0 


( 

i 5 

I . 

63 

i4.oi 

9 - 

,i 3 

(NiO) 

68.4 

Neodymium nickel ni 

Irate ' 

1 3 o 

I . 

66 

1 4 • 66 

9 - 

,73 


71.5 

2 Nd(N 03 ) 3 . 3 Ni(N 03 ).i. 

2411.0 ; 

) 45 

1 . 

69 

i 5 . 4 i 

10. 

. I'l 

» 

75. i 


( 

60 

1 . 

74 

16 .36 

10, 

•89 

» 

79 -» 


1 

i 5 

I . 

,65 

14.00 

10. 

, if) 

(ZnO) 

69.1 

Neodymium zinc nitrate ' 

) 3 o 

I , 

,69 

14.88 

10. 

•79 


73.5 

2 Nd(Nt) 3 ) 3 . 3 Zn(N 03 ).. 

.24H.O 

5 o 

1 . 

,75 

i 5.86 

1 1. 

.53 


78.3 


1 

; 70 

I. 

,81 

17.15 

12 . 

,33 

)> 

84.6 


NEODYMIUM Double NITRATES. 

Solubility in Aq. HNOa of dy— i.325(= 51.59 Gms. HNO3 per 

100 CC.) AT 16®. (Jantsch, 1912.) 


Double Salt. 


Neodymium Magnesium Nitrate [Nd(N03)6]2Mg3.24H20 


Gms. Hydrated 
Double Salt per 
loo Gms. Sat. SoL 


Nickel 

a 

Nis “ 

•116.6 

Cobalt 

a 

C03 “ 

151.6 

Zinc 

C( 

Zns “ 

177 

Manganese “ 

u 

Mns “ 

296 


NEODYMIUM OXIDE Nd 203 . 

One liter sat. solution of Neodymium Oxide in Water contain 0.00000575 
gm. mol. at,29®. (Rush, 1927*1 


NEODYMIUM Dimethyl PHOSPHATE Ndd(CH3)2P04]6. 

100 gms. H2O dissolve 56.1 gms. Nd2[(CH3)2P04]o at 25® and about 22.3 gms. 
at 95°. (Morgan and James, 1914 ) 
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NEODYMIUM SULFATE Nd,(30 ),.8H 0 « . 

2 4 3*2 

SQLnBILITY OF NkODYMIUM SULFATK IN VATSR. 

The results of Friend, 1930; Meyer, R. J. (private communication to 
Landoldt Sr Rornstein Tabellen) and Jackson and Reinacker, 1930, were 
plotted and the following values taken from the average curve. 



Ctaa. Nd^( 80^) 

3 P*>- 

Solid 

^0 

aui. Na^oo^)j 

per 

Solid 


100 8BS. aac. 

,01. 

Phaae 


100 8N8. aac. 

sol. 

Phaae 

0 

11.5 

Nd ( 30 . 

),v15H,0 

50 

3.2 


•so.),. 

8H,0a 

10 

8.8 

Nd*(S0; 


6o 

2.7 

z 

4 3 

z 

20 

6.6 



70 

2.4 


It 


25 

5.8 


It 

85 

2.0 


II 


30 

5.0 



87 

1.2 

Ndg 

(SO I 

SHaOyS 

40 

3.9 


II 

95 

1.15 


'll® 





100 

1.2 


1* 



The previous results of Muthmann and Rohg, 1898, are not in good 
agreement with the later determinations. 


Solubility of Neodymium Sulfate in Aqueous Solutions 
OF Sulfuric Acid. 

(Friend, 1930 .) 


Results for Aqueous ; 


0.33 normal Hj, 30 ^ 

1 . 

0 normal H^SO^ 


4.0 nomal H, 


8.0 normal Hj,SO^ 

a,,. N<ij,(So^)^p.r 

CWia. Ndj,( 30 ^)jPer 

tO 

Orns. Ndj,(SO^; 

*3 P*** 

p Qns. Ndj^(SO^)jj per 

IOC 8WS. sac. sol. 


IOC 8?»a. .aac. aol. 


100 0>>a. sac. 

80I. 

^ 100 0na. aac. sol. 

0 10.04 

0.2 

9.89 

0.2 

4.56 


11.0 1.62 

30.4 5.71 

15.4 

7.0 

14.8 

3.92 


30.4 2.O4 

46.4 4.79 

30.4 

6.10 

30.4 

3.61 


46.4 2.19 

81.0 3.54 

79.2 

4.41 

46.4 

3.78 



89.6 2.15 

90.0 

3.41 

59.0 

3.62 




q6.8 

2.6q 






NEODYMIUM Potassium SULFATES. 

Equilibrium in the System Neodymium Sulfate, Potassium Sulfate 



AND 

Water at 

(Zaml)onini and V. Cagliotti, 1924 .) 


Gins, per 

100 gms. 


Gms. per 

100 gms. 


t>at. 

sol. 


sot. 

sol. 


N(L(S0,)3. 

Jij SO4. 

Solid Phase. 

NdslSOjj. 

Ks SO4. 

Solid Phase. 

2.76 

0.00 

t . I .2 

0.18 

3.01 

1 . 3.2 

2.02 

0. i 5 

» 

0.17 

3.40 

» 4 -l. 4-1 

1.69 

o. 3 o 

y > 

0.08 

4.06 

1 .4' I 

I .62 

0.47 

» 4-2 .3.8 

0.08 

4.94 

» 

I . i 3 

0.54 

2.3,8 

0.07 

6.20 

1.4-2 

0.26 

1.75 

)) 

0.04 

8.52 

» 

0.17 

2.61 

)) 

0.04 

10.01 

» 

0.17 

2.80 

» 4 - 1 . 3 . 2 

0.04 

10.85 

1.5.2 

0.18 

U.98 

)) » 

0.00 

II . 18 

» 4 -K 2 S 0 ^ 


1.1.2 = x\d,(S0j3.Ki,S0*.2H,0; 2.3.8 = 2NdJS0j3.3KsS0*.8H,0; 1.3.2 = NdJS0J,.3K,S0,.2H,0; 

1 . 4.1 « Ndj(SOj 3 . 4 KaSO*.HsOj 1 . 4.2 = Nd,{S 0 j 3 - 4 K,S 04 . 2 H, 0 ; 1 5.2 = Nd 3 (S 0 j 3 . 5 KsS 0 *. 2 H ,0 


SO 
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NEODYMIUM Sodium SULFATES. 


Equilibrium in the System Neodymium Sulfate, Sodium Sulfate 
AND Water at (Zambonini and Carobbi, 1925 a.) 


Gins, per 

100 gm.s. 


Gms. per 

100 g:ins. 


sat. 

sol. 


sat. 

sol. 


Nd^iSO^ 

Nus SO,. 

Solid PJiaso. 

Nd.,(SO,i3. 

^"■“NalsO^ 

Solid Phase. 

2.37 

0.57 

Nd2(S04)s.8Ho0 

- 

9.II 

4.5.8 

I . II 

0.14 

»-HI .1.2 

- 

8-97 

»-+- 3 .4*6 

0.28 

0.49 

I. I . 2 

- 

10.98 

3.4.6 

0.14 

1.24 

» 

- 

i 3 .16 

)) 

- 

3 .II 

» 

- 

14*54 

)>- 1 - 2 . 3 .5 

- 

5 0.2 

» 

- 

16.92 

2 . 3.5 

- 

6.00 

4.5.8 

- 

17.(11 

» 

- 

7 - 7 '^^ 


” 

17.95 

w-i-NajSOi, 


1 . 1.2 = Nd.,(S0,)3.Na,S0<.2H,0; 4 . 5.8 = 'iNd,(S0,)3.5Na,S0v8H,0; 3 . 4 .C = 3 Ndd!SOJ,. 4 Na,SO,.aHjO 


2 . 3.5 :^r: 2 N(!,(S 0 ,) 3 . 3 Na.,S 0 ^. 5 H, 0 . 


NEODYMIUM Ammonium SULFATE (SO J g. 1 NM J . 8H ,^ 0 . 

Equilibrium in thb Systbm Neodymium Sulpate, Ammonium Sulfate 
AND Water at 25°* 

(Zambonini, and Stolfl, 192!7.) 


3 b 8. per 100 

gms. sac. sol 

. Solid 

Oms. per 100 

s. sac. 801 

solid 



Phase 

' >^<^^(304)3 


Phase 

4.50 

0.77 

Ndj.(SO^l3.8lljOi 

.1.8 0,58 

26.98 1 

1.8 

3.17 

0.77 

” 

" 0.58 

29.18 

11 

2.58 

1.00 

1.1.8 

0.58 

35.18 

ir 

1.16 

2*78 

" 

0.58 

37.55 

II 

0.58 

12.86 

II 

o.$8 

40.88 

II 

0.58 

16.21 

It 

0.58 

43.90 


0.58 

24.25 





II 

00 

Nd^lSO^),. 

(NH^I^SO^.aH^O. 





NEODYMIUM Rubidium SULFATE (SO^ ) 3. Rb^SO^. 811 ^ 0 . 

100 gms. Hj,0 sat. with NdRbiSeO^Ig.^H 0 contain 12,$ gms. of the 
compound at 6° and 13.6 gms. at 20°. (Meyer and Kittlemann, 1931.) 

Equilibrium in the System Neodymium Sulfate, TPwpruiUAi 
Sulfate and Water at 25 . 

(Zanbonlttl and Cagllotl, 1927 .) 


Ona. par 100 gins. sac. sol. Solid Oma. par 100 gffs. sac. sol. 


Nd^fso^yg 


^ Phase ^ Ndg(S6^)3 


4.90 

1.05 

Ndj,(SO^)j.8HgO -H.i.S — 

5. 16 

4.73 

1.20 

1.1.8 — 

7.93 

2.29 

1.43 

II — 

24.92 

0.74 

i.8o 

II _ 

33.63 

0.21 

2.99 

II 

45.54 


Solid 

Phaaa 

.a 


'+Rb,S 0 , 


1.1.8 = Ndj,(SOj3.RbgS0^.8H20. 


1.1 
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Equilibrium in tiiu System Neodymium Sulfate, Thallium Sulfate 
AND WatEII at { Zaiaboninl }in<l 11 ) 25 .) 


Lins, por UKI ftins. 


Lius, [xm' IdO ftins. 


sal. sol. 


sill. 

M)l, 


. -1 



- —mi„ 

- 


.NdjiSO.lj, 

. 'ti.,SOw 

Solid IMjasn. 

Nda(S 0 ,l 3 . 

Tl.,SO;. 

Solid Phnsc*.. 

4 . 8 () 

().•.>.:> 

N(ij(SOi)j. 8 njO+i.i.:$ 

o. 3 o 

3.00 

1 , 1.8 

4.50 

o .'>5 

)i 

0.2,7 

3.51 

» “1-1. 4 Vs 

3.84 

0.26 

1.1 .3 

0.26 

3.81 


3.81 

o.'A7 

)> 

0.26 

3.85 

i. 4 Vj 

3.80 

0. 2y 

» 

0.24 

4.10 

» 

3 .78 

o.iiH 

K l .8 

0.19 

4.70 

)) 

3 .i 5 

0. 3 o 

» 

0.16 

.(.85 

» hTliSOi 

1.86 

0,4 ’> 

» 

0.11 

4 -<)" 

0 » 

0.76 

1 . u 

n 

0.09 

■ 5 .02 

» » 

X . 

1.3 =: 

N(l5,(S04)3.TIyS0,. 311 , 0 ; 

i.i.S V..: NdjCSOOa-' 

n^SOv.SHsO; 


i..V/, 3 z N<U(S04 );..^i’/iT!,SO,. 

NEODYMIUM 8ELENATE N(lj,(SeO^ Aq. 

Solubility of Neodymium Selknaie in Water. 

(FrUnd, 10 ^ 1 .) 

Th^ authors results were plotted and the followinR values taken from S6( 
the average curve. 


^ iHii. p«r .Houu 

^ too Phasi 

0 (iTtDvlj.Avi. 

10,6 *^ 0.0 " 

20.0 ” 

2 S.D 20.0 

10 38 .S 

40 38.5 


Oma. Nd„fS«0J, p«r TiOlld 

» n 3 

ICO 8W®. «ol. Plia»« 


50 

60 

63.5 

2 t ).3 

10 .5 
22.0 

NdjSoO 
"•* NrtJ 

N<ly(SeO^ 

t, Aq. 

65 

16.0 



70 

X 2.0 


II 

80 

6.5 


M 

90 

1.2, 


*' 


The following results,differing very greatly from the above, are given 
by Meyer and Kiiilem<inn, loii. 


m ($90 ) per too »iwi. H O in contact txlth; 

*•" .. 

0 *t AO 

30 12 '*0 

SOLUmLITY OP SSODYMII'M S»LPNAT* IK AUWKOHS SOLUTIONS OP SKLKHIC AcID. 

(mend, tost.) 




CM*, per too Ii»». Mt. 

.0 

fkas. per 100 

rae. »dt. 

eol. 

t 

0 

^. 

t 




0 


1.84 

29*54 

40 

60.0 

7. 

9 

a 

.6 

5.87 

26. 29 

45.6 

1.14 

38. 

37 

11 

17 

.0 

,6 

5.91 

8.6 

24.92 

25.21 

145.6 

45.6 

5.49 

6.39 

27. 

27. 

15 

18 

1 7 

• 0 

12.4 

21.72 

55*4 

1.66 

27. 

39 

an 

,0 

<4.14 

26.35 

84.4 

44.0 

7. 

$5 

10 

.0 

4.53 

25.12 








Ne NEON 

NEODYMIUM TUNGSTATE NdaCWO^a. 

One liter H2O dissolves 0.0190 gm. Nd2(W04)3 at 22°, 0.0168 gm. at 65®'and 
0.0152 gm. at 98°. The mixtures were not constantly agitated and only two 
hours were allowed for saturation. (Hitchcock, 1895.) 

NEON Ne. 

Solubility of Neon in Water, (von Antropoff, 1919 .) 

The following new determinations were made in a refined apparatus arranged 
so that the solvent and its vapor touched no cock, and in which other improvements 
were introduced. The results are given in terms of the Bunsen coefficient as 
modified by Kuenen, that is, in ternls of the volume of gas in cc. (reduced to normal 
conditions) dissolved by i gram of Hj O. 


t". 

.41isoi'b. coef. p. 

t®. 

Aitsurl). coef. p. 

t". 

.VI:S(H*1). coef. p. 

0. 

.... O.OII4 

20... . 

.... 0.0147 

4o.... 


10. 

_ 0.0108 

3o.... 

. 0.0l55 

5o.... 



Determinations which are not in agreement with the above are given by Valen- 
tiner, 1922. This author questioned the report that neon differed from the other 
noble gases in showing an increase of solubility with temperature. Three series 
of determinations made by him agreed in showing on the contrary that the solubility 
of neon decreases with temperature. The results were as follows : 

Cc. Neon dissolved Cc. Neon dissolviul Cc. Neon dissolved 

t®. per 1.0 gm. 11 , 0 . t®. per 1.0 gm. IlaO. t®. per 1.0 gm. TI, 0 . 

o. 0.026 17. 0.018 45. O.OII 

Tables showing the density and volume of neon at temperatures between 20® 
and — 2170.52 and at pressures varying from about 22 to 90 atmospheres are given 
by Crommelin, Martinez and Kamerlingh-Onnes, 1919, 1920. 

Solubility of Nbon in Watbr and in Other Solvents. 

(Lannung, 1930.) 


The results are expressed both in terms of a, the Bunsen (^efficient 
of solubility^ and 1 the Ostwald solubility expression (See page 55 3 ) 


Solut)lll>y of Neon at: 


Solvent 

> 

’ 

18® 


25° 

30° 


Vater 


0.0108 

0.0105 

0.0104 

0.0101 

0,0099 

0.0096 

u 

0.0114 

0.0112 

0.0112 

0.0110 

0.0110 

0.0111 

Methyl Alcohol 


0.0413 

0.0423 

0.0430 

0.0444 

0.0459 

0.0480 

\i 

0.0436 

0.0451 

0.0462 

0.0485 

0.0509 

0.0545 

Ethyl Alcohol 

/» 

0.0381 

0.0394 

O.O4O2 

0.0417 

0.0433 

0.0443 

11 

0.0402 

0.0420 

0.0431 

0.0455 

0.0481 

0.0502 

Acetone 

11 

0.043 

0.045 

0.046 

0.048 

— 

— 

0.045 

0.048 

0.049 

0.052 


— 

Benzene 

U 

0.0254 

0.0268 

0.0264 

0.0287 

0.0271 

0.0291 

0.0288 

0,0314 

0.0306 

0.0340 

0.0330 

0.0375 

Cyclohexane 


0.0333 

0.0345 

0.0353 

0.0373 

0.0392 

0.0419 

n 

0.0351 

0.0368 

0.0379 

0.0407 

0.0435 

0.0476 

Cyclohexanol 

f a 

— 

— 

— 

0.0152 

0.0161 

0.0173 

ii 

— 

— 


0.0166 

0.0179 

0.0196 


One liter of Cyclohexanol 
755 pressure. (Cauquil, 


(C.H,,0H) dissolve 171,2 cc Ne, at 26 ® and 

oil ‘ 

1927 .) 
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NICKEL Ni 

Qualitative data showing that just as iron, nickel is considerably attacked hy 
water containing carbon dioxide, with formation of nickel carbonate, are given 
by Robl, 1924 A few quantitative results for special conditions are given. 

Data for the distribution of nickel between zinc and lead are given by Tammann 
and Schaftmeister, 1924* 

Solubility of Nickbl in Milk. 

1929 .) 

Highly polished 4 x 7,5 cm. strips of nickel were each immersed in 
50 cc portions of raw milk and rocked 46 times per minute for one-half|iour» 
The loss in weight of the Ni strips was determined and expressed as 
milligrams Ni dissolved per sq. decimeter of surface exposed. The 
dissolved nickel was also determined in the ash of the 50 cc of milk 
by a modification of the o( benzil dioxane method. 


Mgs. Nl dissolved per ^ Mgs. NI dissolved per 

sq. declnecer of secsl ^ sq. declneter of metal 


20 

0,86 

75 

6,54 

30 

1,22 

80 • 

6.54 

as 

3. 4^2 

8S 

5 .t 7 

55 

4.31 

90 

3*442 

62.8 

5.85 

95 

1.22 


Solubility of Nickbl in Mercury. 

(Irvin and Pussell, 1932,) 

An amalgam prepared from 0.2 gni. Ni in about 200 gms. Hg by electro¬ 
lysis was filtered after two days through its own paste on a ground 
glass filter and the dissolved nickel in this filtrate found to be less 
than 0,00002 gm. per 100 gms. Hg. A determination by Tammann, Kollmann 
and Hinnuber, 1927, by potential, difference measurements gave the result 
0,0057 gm. mol. Ni per i.o gm. mol. Hg at 15°. 


NICKEL BROMIDE NiBra.bHjO. 

Solubility in Water. 

(Etard, 1894.) 


f. 

Gms. NiBrj 
per 100 Gms. 

t". 

Gms. NiBr* 
per 100 Gms. 

t“. 

Gms. NiBfj 
per loo Gms. 

— 20 

Solution. 

47-7 

25 

Solution. 

57-3 

80 

Solution. 

60.6 

— 10 

50-5 

30 

58 

100 

60.8 

0 

S 3 

40 

59-1 

120 

60.9 

+ 10 

55 

50 

60 

140 

61 

20 

56-7 

60 

60.4 




Br 
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Solubility op Nickbl Bromidi in Pure Methyl Alcohol. 

(Lloyd, Browi, Qlynwyn, Bonnel and Jones, 192*0.) 



Qas. NlBrg per 

100 ©as* CH3OH 

Solid 

Phaae 


Qbs. NlBr^ per 

100 ©as. CHgOH 

Solid 

Phase 

10 

33,0 NiBr 

3-6CH30H 

SO 

49.1 

NiBr, 

20 

35.1 

^ M 

60 

53.7 

II 

30 

38.1 

II 

70 

59.6 

II 

40 

43*3 

If 





Solubility 

OP Nickel 

Bromide 

IN Absolctk Achtonb. 



(Bell, 

Howiande, Baaford, thoaas and Jonea, 1930.) 



( Ms . per 

Solid 

tO 

QMS. NlBr^ per 

Solid 


100 CH^COCHjj 

P&aae 


100 ©as* CHgCOCHg 

Phase 

0 

1.66 

NiBr, 

30 

0.5s 

NiBr, 

10 

1.16 

II 

40 

0.36 

11 

20 

0.81 

'* 

50 

0.27 

11 


NICKEL BROMATE Ni(Br03)2.6H20. 

100 gms. cold water dissolve 27.6 gins, nickel bromate. 

NICKEL ACETATE NiiCHjCOO)^ 

The mean of four determinations of the Solubility of Nickel Acetate 
in p.u:re acetic acid, by Davidson and Chappell, 1933, 12.37 niol, 

percent Ni(CH3000)2 at 30®. The solid phase consisted of a finely 
divided greenish while substance without crystalline structure and 
containing from 54 to 66 mol. percent Ni(CH3OCX))g, thus indicating a 
solvated product of variable composition. Freezing-point determinations 
of Ni(CH, 000 )., + C 1 I,OOOH mixtures are also given. 

3 2 3 

CH NICKEL p MetliylADIPATE. 

100 cc. of sat. solution of neutral nickel racemic ^ methyladipate in water, 
contain 7,3 gms of the salt at 20®. . (Meurisse.) 

NICKEL CITRATE Ni3[(C00CH2)2C(0H)C00]2.2H20. 

100 cc. sat. solution in water contain 0.28 gm. Ni = 0.94 gm. anhydrous 
salt at 10°. (Pickering, 1915-) 

NICKEL Potassium CITRATE K4Ni[(COOCH2)2COHCOOl2. 

100 cc. sat. sol. in water contain 3.9 gms. Ni = 41 gms. salt at 10°. 

(Pickering, 1915.) 

NICKEL MALATE Ni[CH2CH0H(C00)]2.3H2O. 

100 cc. sat. solution in water contain 0.02 gm. Ni = 0.06 gm. salt at 10°. 

(Pickering, 1915.) 

NICKEL FUMARATE Ni.G^H, 04 . 511 , 0 . 

100 gms. Hg 0 dissolve o.36 gm. Ni C4 Hg O4 at 3o^. 


(Weiss and Downs, 1923 .) 
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NICKEL CLCCONATE NiICgH^jO^) 

100 cc sat. solution of Nickel Gluconate in Water contain 9.65 gms. 
Ni(CgHjjO^)g at 25°. (May, tfeisberg and Herrick, 1929.) 


NICKEL BENZOATE Ni(C 6 H 5 COO),. 3 H, 0 . 

NICKEL Chlor, Oxy and Nitro BENZOATES. 

Solubility of Each Separately in Water at 20 ®. 


( Ephraim and Pfister, 1925.) 

Formul.i. 

Ni(Cr,H5.COO),.3H,0 


Gms. anhydrou.s crapd. 
per 100 cc. sat. sol. 


Compound. 

Nickel Benzoate. 1.291 

» - 4 -Ghior Benzoate... Ni(C8H4.Cl.COO“).2.4H.O 0.660 
ft - 4 -Oxy » ... Ni(G6Hv.OH.GOO)->.7H.iO 0.871 

)> ~4~Nitr<> n • ... Ni(C6Hi,.N02.G00).».8H20 0.777 

100 g^s. Methyl Alcohol (CH^OH) dissolve 0.29 gm. (CgHgOOOjat 15° 
and 0.30 gw. at 66° (b.pt.). (Henstock, 1934.) 


NICKEL Nitroso >6 Phenyl HYDROXYLAMINE NiUCgHg.NiNO) .Olg. 

The compound is prepared by precipitating Cupferron (the ammonium 
salt of nitroso phenyl hydroxylamine) with a nickel salt. 

One liter sat. solution of the compound in water contains 0.00089 gw. 
at. (= 0.052 gw. ) NirCgHj..N(N0.0]2 at 18^. (Pinkus and Martin, 1927.) 


NICKEL CINNAMATE Ni. Cis Hi; ILO. 

100 cc. sat. sol. of nickel cinnamate in water contain 0.293 gm. Ni Cig Hi 4 O4 
at 20°. (Ephraim and Pfister, 19 J 5 .) 

NICKEL HELIANTHATE Ni(CuHHNaSOa) 2.4 IHO. 

1000 cc. Hg 0 dissolve 0.072 gms. of the salt at 20 - 25 ®. (Stark and Dehn, 1918 .) 

NICKEL Antliracene, Benzene and Napiitbalene SULFONATES. 

Solubility of Each Separately in Water. 



(Ephraim and Pfi.stor. 1925 , 1925 a; 

Ephraim and Segor, 1925 .) 

Gms, 


Compound. 

Formula. 

anhydrous onipd. 
t". prr 100 cc. sat. sol 

Nickel 

Anthracene-i~sulfonaie. 

NUCunaSOals.OlIaO 

20 

0.0253 

» 

» -2- » . 

Nl(Ci,n«SO,h.CH ,0 

20 

0.00463 


Benzene sulfonate.. 

Ni(C,!r,so,),.f.ir,o 

l8 

12. 56 I 


» )) .. 

»■ 

34 

16.518 

M 

„ U . 


49.3 

20.972 

U 

u » . 

» 

64.5 

26.685 

}) 

)> u ... 

» 

80.5 

33.-295 

U 

)) )> . 

» 

82.0 

34.044 

)> 

Naphiiudcne-i -siilldnaic. 

NiiCionvSOsh.ftii./) 

17 

4.978 


» -2 » . 

Ni((:,on 7 SO,h.r.ir.iO 

16.5 

N*) 

fO 

GO 

0 

„ 

u o' » . 

» 

34.5 

0.0289 


» o » . 

» 

45.5 

0.7434 


II .1 II 

») 

58.5 

i.i 658 


O '> » ........... 


70.5 

1.5972 

„ 

0 o » . 

» 

77.0 

1.9973 


o )) >» . 

„ 

81.5 

2. 4136 


I. 


83.0 

2 . 688(5 ■ 

» 

•• 5 Cldor I sulfonate... 

Nl{(:ioH,;SO.^.Clla.4UaO 

20.0 

0.618 


'* 6“ Oxy -2- » 

NHC,on,iS03h.8ir,o 

20.0 

0.529 


CH 
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NICKEL Naphthylamine DiSULFONATES Ni.CroHgCNHsXSOn'js, 2.6.8 and 

100 gms. sat. solution of nickel naphthylaminc disulfonate 2.6.8 in water contain 
33.2 gms. of the anhydrous compound at 15 °. An aqueous solution of the 2.6.7 
compound contains 35.5 gms. per 100 gms. sat. solution at 15 *^. 

(Braunschweig, 1922, 192C.) 


NICKEL Xylol SELENATES and SULFONATE. 


Solubility of Each in Water, 

(Anschutz, Kallen and Riepcnkroger, 1919 .) 


Conipoiiiul. 

Formula. 

t". 

(inis, anliydrous cnipil. 
per 100 inns. II4O. 

Nickel 0 Xylol Selenate_ 

. , NI [16113^j (1,2) Lf, 113.Sc O3 (-ijjg.S Hj 0 

20 

3,95 

» p » » .... 

. . Nl[((:H 3 ),{!A)C 6 H 3 .Se 03 h. 7 irj 0 

i 5 

2 . 3 r 

)) 0 » Sulfonate..., 

. . MhCnahll.-ilCKHaSOaiqh.OiqO 

16 

3.63 


NICKEL CYANIDE NilCN)^. 

CN One liter sat. solution of nickel cyanide in water contain o.oooS35 
gm. mol. Ni(CN) at i8°, as determined by E.M.F. measurements. 

(Masaki, 1931.) 

NICKEL NITROPRUSSIATE NiFe(CN)gNO. 

One liter sat. solution of nickel nitro prussiate in water contain 
0.00006 gm. mol. NiFe(CN)^N 0 at 20°. (Tomicek and Kubik, 1937.) 

A previous determination by Zuccari, I 9 i 4 » 191S» 0.1 gm. NiFe(CN)j^O 

per liter of water whicfi^about six time the present value. 


NICKEL THIOCYANATE Ni(SCN)g. 

100 gms. sat. solution in Water contain 35.48 gms. NilSCNj^^ at 25°. 
(de Sweemer, 1932.) The author also give 5 results for the system 
NilSCNlg + KSCN + H^O and NilvSCNl^ *»• CotS^lg + H^O at 25°. 


NICKEL CARBONATE NiCOa. 

CO One liter H2O dissolves 7.789 X 10“^ mols. NiCOa = 0.0925 gm. at 25®. 

(.\yeno and Valla, 1911.) 


NICKEL CARBOXYL. 

100 gms. of the aqueous solution .saturated at 9.8° contain 2.36 cc. of the vapor 
= 6.43 milligrams Ni. In blood serum it is 2.^ times as soluble. (Armlt, 1907 .) 
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NICKEL OXALATE Ni (C^O J . aH^O. 

One liter sat. solution in water contain 0.003 NiC^O^^ at 18 , as 
determined by electrolytic conductivity. (Scholder, Gadenne and Niemann, 

1927*) 


Solubility op Nickel Oxalate in Aqueous Solutions of Formic Acid At 20°- 

(Ledrut and Hauss, 1937.) 


The saturated solutions were ainalyzed by warming on the steam fetath with 

excess of H SO to eliminate the HCOOH and titrating with o.oom KMnO . 

f? 4 ^ 


Gtos. HOOOH per 

dns. NTCgO^ per 

Solid 

100 gw®, solvent 

liter sat. sol. 

Phase 

0.0 (“ H^O) 

0.041 

«CyD^.2.HjO 

25.0 

0.022 

II 

50.0 

0.028 

II 

9 S *0 

0.100 (1) 


100.0 

0.075 



(1) per 1000 gms. sat. solution. (Aschan, 1913.) 
NICKEL CHLORIDE NiClg.^H^^O. 

Solubility of Nickel Chloride in Water. 

(3oye, 1934.) 


Qtas. NlClg per Solid ^ Ons. NlCl^ per Solid 

100 sol. Phase ^ 100 ms. sat. sol. Phase 


“ 0.5 

2.17 

Ice 

- 9.8 

34.1 


- 3.6 

7.88 

M 

0 

34.8 


-11.3 

15.6 

n 

417.5 

37. 1 

(i) 

-19.0 

20.6 

11 

25 

39.6 

(1) 

-26.7 

24.2 


27.9 

41*3 


“35*3 

26.9 

II 

28.8 

41.6 


-41.0 

29.0 


35*0 

42.0 


"■45 *3 

29.9 

" 4 NiCl .7H.O 

50.0 

43.2 

(1) 

"40.8 

30.0 

NiCl2.7H2.6 

60.0 

44.8 

(1) 

-36.1 

30.3 

'* 

64.3 

46.1 


-34.2 

31.3 

It 

67.6 

46.1 


~33*3 

33.8 

'• 4 NiCl.,6H 0 

75.0 

46.3 

(i) 

-29.1 

33.8 

NiCU.6H.5 ' 

100.2 

46.7 


-20.2 

33.9 

II 

110.4 

46.8 


-14.9 

34.0 

" 

117.9b‘pt* 

46.9 



(i) Benrath, 1932. 


NiC1^.6H^0 


" ^ NiCl^.ifH 0 
NiClg.aflgO^ 


4 NiCl-.2H 0 
NiC1^.2H^0 


C 
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NICEIEL CHLORIDE NiCI.-GILO. 

Equilibrium in the System Nickel Chloride, Hydrochloric Acid and Water 

AT 0°. ( Foote, 1923.) 

Saturation was secured by constant rotation. The composition of the solid 
phases was determined by Schreinemakers graphic method. 

Gras, per 100 gins. sat. sol. Gms. per lOOgms. sat. sol. 


NI Clj. 

nci. 

Solid Phase. 

NICI2. 

HCl. 

Solid Phase. 

35.27 

0.0 

NiCl2.6HoO 

4.45 

26.23 

NiCl 2 . 4 H 20 

26.7! 

6.53 

)) 

2.92 

28.82 

» 

15.67 

14.09 

» 

1.37 

34.57 

» 

q.68 

18.62 

» 

1.40 

35.03 

» -t-NlCl,. 2 HtO 

6 .i 5 

21.70 

» 

2.29 

33.96 

»(unstable) 

5 . 3 o 

23 .o 3 

)) 

1.57 

34-7 

» » 

3.65 

25.74 

)) 

1.06 

36.0 

NiCl 2 . 2 H 20 

4.02 

26.16 

» 

0.82 

37.22 

» 

4.56 

26.00 

» -t-NiCU.illjO 

0.43 

40.61 

» 

100 gms. 

sat. sol. 

of nickel chloride in 

selenium oxychloride (Se 0 Clj) contain 


0.l5 gm. Ni CI 2 at 25°. (Wise, 1923.) 


Equilibrium in the System Nickel Chloride, Hydrochloric 
Acid and Water- 

(Babaev and ArchaKo, 1935.) 

Cl Results at 20* Results at 80® 


Qna. per 100 

^8. sat. sol 

Solid 

Gkns. per 100 

las. sat. sol. 

Solid 

/ HO 

' NlClg 

^ Phase 

f “ HC\ 


Phase 

0.0 

36.29 

Nia,.6H 0 

0.0 

45*96 NiCl 


4. 20 

32.15 

H 

1.0 

44.00 

11.2$ 

22.87 


3.82 

39.29 

n 

16.22 

16 • 24 

ff 

6.64 

34.86 

It 

20.51 

12.04 

ff 

11*54 

28.09 

ti 

21.20 

11.60 

"tNiClp. 

15.04 

22.79 

It 

22.07 

9.58 

NiC1^.4H20 

19*54 

16.40 

II 

24*01 

7.38 

23.20 

11.12 

II 

30.74 

2.73 

" 

26.20 

8.63 

II 


1000 cc. sat. HCl solution dissolve 4 gms. NiCh at 12°. (Ditte, 1881.) 

100 gms. abs. alcohol dissolve 10,05 gms. NiCh at room temperature. 

roo gms. abs. alcohol dissolve 53.71 gms. NiCh.bHaO at room temperature. 

(Bddtker, 1897.) 

100 gms. abs. alcohol dissolve 2.16 gms. NiCl2.7H20 at 17°, and 1.4 gms. at 3®. 

(cle Bruyn, 1892.) 

100 gms. saturated solution in glycol contain 16.2 gms. NiCh at room tem¬ 
perature. (de Coninck, 1905.) 

100 CC. anhydrous hydrazine dissolve 8 gms. NiCh at room temp, and solu¬ 
tion is colored violet. (Welsh and Broderson, 1915.) 

100 gms. 95% formic acid dissolve 5.9 gms. NiCh at 20.5'^. (Aschan, 1913.) 

When I gm. of nickel, as chloride, is dissolved in 100 cc. of 10% aq. HCl and 
shaken with 100 cc. of ether, 0.01 per cent of the Nickel enters the ethereal layer. 

(Mylius, 1911.) 
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NICKEL CHLORATE NiCClO,),. 


Solubility in Water. 

(MeusserBer. 35, 1419, ’02.) 



Gms. 

Mols. 


t®. 

Ni(Cld)2 
per 100 Gms 

Ni(C103)2 
pxr 100 

Solid 

Phase. 


Solution. 

Mols.HaO. 

~i8 

49-55 

7.84 Ni(C 103 ) 2 ^H 20 

- 8 

51-52 

8.49 


0 

52.66 

8.88 


+ 18 

56-74 

10.47 

« 

40 

64.47 

15-35 

4t 


Sp. Gr. of solution saturated at 


Gms. 

Mols. 


to Ni(C103)2 

Ni(C103)2 

Solid 

per 100 Gms. 
Solution. 

per TOO 
M0IS.H2O. 

Phase. 

48 67.60 

16.65 Ni(C103)2.4H20 

55 68.78 

17-59 

“ 

65 69.05 

18.01 

“ 

79-5 75-50 

24.68 


-13-5 31-85 

3-73 

Ice 

— 9 26.62 

-1- 18 = 1.661. 

2.90 



According to Carlson (1910) 100 gms. sat. sol. in H2O at i6‘’ contain 64.1 gms. 
Ni(C 10 a)t and di6 of sat. sol. = 1.76. 


NICKEL PerCHLORATE Ni(C 104 ) 2 . 9 H 20 . 


Solubility in Water. 

(Goldblum and Terlikowski, 1912.) 


t®. 

Gms. 

d of NiCClOJj 

Sat. Sol. per 100 Gms. 
HjO. 

Solid Phase. 

t®. 

Gms. 

d of Ni(C104)j c rj ni. 

Sat. Sol. per 100 Gms. ^ohd Phase. 
H, 0 . 

0 

. . . 

0 

Ice 

-21.3 

. . . 

92.5 

Ni(C 104 ) 3 . 9 Hs 0 

^10.9 


33-19 

** 

0 

1-573 

104.6 

Ni(C 104 ),.sH 20 

-21.3 


46.68 

it 

7-5 

1-576 

106.8 

NiCClOOs.sHsO 

“•30*7 

. . . 

70 


18 

1-576 

no.I 

(( 

~49 


... Ice + Ni(C104),.9H,0 

26 

1.584 

II 2.2 

it 

-30.7 


90 

Ni(C 104 ),. 9 H ,0 

45 

1-594 

118.6 

<( 


Solubility 

OP NICKBL PlRCHLORATB 

IN Furfural 


AND 

IN Cbllosolvi at about 

0 

0 



(Chaney end Mann, 1931.) 


Solvent 



Solid 



per 100 cc aoivent 

Pbaee 

Furfural 


60 

Ni(C 10 J. 6 IL 0 

" 


20 

Ni(C10^,.2H 0 

Cellosolve 

( 1) 

loo-*- 

Ni(C 10 j^.i 5 H ^0 



35 

Ni(C10j)g.2H^0 


(1) Monoethyl ether of ethylene glycol. 

NICKEL Ilexa .\ntipyrine PerCHLORATE (CIO^ ) 2^. 

100 cc. sat. sol. of the salt in water contain 17,75 
[Ni (ClO^ Ig at 20°. (Wilke-DSrfurt and Schliephake, 1929. 


CIO 
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NICKEL FLUORIDE NiFj,.4H20. 

Solubility of Nickbl Fluoride in Water. 

(KurtenacJcer, Finger and Hey, 1933 .) 

Solid 
Phase 


nickelous fluoride in water 
1928.) 


,-0 

Gtas. NIF^ per 

t 

100 0 ns. sat. sol. 

10 

2.49 

20 

2.50 

SO 

2. SO 

90 

2.S2 

100 cc. sat. solution 

of anhydrous (?) 

contain 4,03 gms. NiF^ 

at 25®. (Carter, 


Solubility of Nickel Fluoride in Aqueous Solutions of 
Hydrofluoric Acid at 20°• 

(Kurtenaclcer, Finger and Key, 1933 .) 


Ons. per 100 ©ns. 

sac. sol. 

Solid 

Qms. per ICO 

gns. sac. sol. 

up \ 

Solid 

Phase 

- 

HF ^ 

Phase 

/ NIF3 

nr ' 

2. SO 

0 

NiFj,. 4 H ^0 

11.45 

17.46 

28.51 

NiP,.4H-0 

“11 

7.73 

9 » 2 S 


13.72 


10.02 

12.39 

ft 

13*30 

30.10 



Solubility of Nickel Fluoride in Aqueous Solutions 
OF Ammonium Fluoride. 

rKurcenaciter, Finger and Hey, 1933 .) 


Results 

at 20® 



Results at 

0 

0 


1. per 100 gns 

. sac. sol. 

, Solid 

Ons. per 100 ^s. sac. sol. 

Solid 

MlFj 

NH^F 

^ Phase 

NIFj, 

NH^K 

> 

Phase 

1.07 

3.4 

NiF,. 4 H 30 

1.60 

$.0 


NiF,.4H,0 

0.91 

0.72 

6.4 

9.4 

II 

It 

1.04 

0.36 

8.1 

13.1 

NiF^ 

.2Nn2F.2Hj,0 

0.51 

10.4 

NiFj.sNH/. 211^0 

0.15 

17.7 


fl 

0.17 

17.1 

II 

0.10 

20.5 



0.07 

23.0 

II 

0.04 

26.2 



0.02 

28.5 

II 

0.02 

32.4 



0.01 

37.4 

" 

0.01 

37.3 



0.00 

41.2 

II 

0.0 

41.5 





Equilibrium im the System Nickel Fluoride, Potassium 
Fluoride and Water. 

(KurLenaclcer, Finger and Hey, 1933.) 


Results at 20° 



Results at 

50° 

One. per 100 

gms. sat. sol. 

Solid 

(Mb, per 

100 ^s. sac. sol. Solid 

iilT^ 

KF ' 

t^hase 

^ NIFj, 

KF 

^ Phase 

1.98 

1.21 

Mixed Crystals 

2.01 

1.18 

Mixed Crystals 

1.20 

3.52 


1.12 

4.30 

II 

0.80 

6.32 

*' 

0.26 

9.25 

'* 

0.52 

9.64 

II 

0.03 

15.4 


0.40 

12.9 

'* 

0.01 

19*2 

11 

0 

0 

16.8 

It 

0.0 

27.7 

II 

0.0 

37.5 

^l 

0.0 

41.3 

II 


NICKEL Heia Antipyrioe Boro FLUORIDE fwi (C0Cj|jH^j,Nj)P(BP)^)2. 


100 cc. sat. solution of the salt in water contain 4,8 gp'. 

[Ni(CQC,.H,.N-)^ 3 (BF.), at 20°. (Wilke-Dorfurt and Mu reck, 1929*) 

NICKEL Phospho FLUORIDE Ni (PF^) g. 

Solubility results for a long series of organic nickel phospho fluorides 
in water are given by Lange and Muller, 1930. 

NICKEL IODIDE Nil 2 . 6 H 20 . 

Solubility in Water. (Etard, 1894 .) 



Gms. Nil. per 


Gms. Nil2 per 

t®. 

Gms. Nih per 

t . 

100 Gms. Solution 


100 Gms. Solution. 


100 Gms. Solution. 

— 20 

52 

25 

60.7 

60 

64.8 

0 

55-4 

30 

61.7 

70 

65 

10 

57-5 

40 

63-5 

80 

65.2 

20 

59-7 

50 

64.7 

90 

65 -3 


By interpolation the tr. pt. for Nil2.6H20 + Nil2.4H20 is at 43®. 


NICKEL lODATE Ni(I 03 ) 2 . 



Gms. 

Mols. 

Solubility in Water. 

(Meusser — Ber. 34, 2440, *01.) 

Gms. 

Mols. 

Solid 


NiflOoV 

Ni(I0a)2 

Solid 

t®. 

Ni(I03)2 

Ni(I03)2 


per 100 Gras, per 100 Mols. Pha.se. 

Solution. H2O- 


per too Gms. 
Solution. 

per 100 Mol.> 
H2O. 

Phase. 

0 

0*73 

0033 

Ni(I03)2.4n20 

18 

0-55 

0.0245 

Ni(I08)2.2H20 (a) 

j8 

I .ox 

0.045 

“ 

50 

0.81 

0.035 


30 

1.41 

0.063 

“ 

75 

1.03 

0.045 

** 

0 

0-53 

0.023 

Ni(I03)2.2H20 (1) 

80 

1.12 

0.049 

•« 

18 

0.68 

0.030 

** 

30 

I-T 35 

0.050 

Ni(I03)a 

3 <^ 

0.86 

0 -039 

“ 

50 

1.07 

0.046 

** 

50 

1.78 

0 .080 

“ 

75 

1.02 

0.045 

** 

8 

0.52 

0.023 

(0 

NifI03)2.2H20 (2) 

a Dihydrate. 

90 0.988 0.044 

(2) ^ Dihydrate. 

«« 
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NICKEL AMMONIATES of tlie type [Ni (NH3),] X,. 

Solubility of Several Nickel Ammoniates in a Mixture of Equal 
Volumes of Aqueous Ammonia (<^22 = o.gS) and 96 per cent Ethyl Alcohol 
AT 18® {Ephraim and Mosiniaan, 1922.) 

Gms. cmpti. Gm mols. cmpd. 

Compountl. Formula. per liter sat. sol. ,i»r liter sat. sol. 


Nickel Hexamine 

CKlorate. 

NiCNHjV 

1 (Cl 03)3 

» 

Nitrate. 

LNifNH,).- 

(N 03)3 

» 

Chloride. 

Ni(NH3),- 

cu 

» 

Sulfate. .. 

■Ni(NH 3)6 

S64 

» 

Thio sulfate... 

LNi(NH 3 )e- 

S303 

» 

Tetra thionate. 

[Ni(NH 3 )f, 

S403 

» 

Bromide. 

[Ni[NH3)ej 

Br, 

» 

Perchlorate. .. 

Ni(NH 3 )cl 

(CIO;). 

» 

Iodide........ 

[Ni(NH3)o] 

I3 


74.75 

o.aaS 

44.55 

0. i 56 

15.39 

0.066 

14.22 

o.o 55 

12.87 

0.047 

11.96 

o.o 3 i 

7.384 

0.023 

2 . 5 o 3 

0.0069 

1.906 

0.0046 


NICKEL NITRATE Ni(N0,)^.6H,0. 

o Z Z 


Solubility of Nickil Nitratb in Water. 

(SIevert« and Schreiner, 1034.) 


The following results supplement and correct in certain details, the 
previous determinations of Funk, 1900- 


.0 

OttS. NINO, 

per Solid 


Cbis. NINO^ 

psr Solid 

100 sat. 

sol. Phase 

t 

100 8ns. sac. 

»ol. Phase 

- 1.6 
- 6.0 

8.7 

i6.2 

Ice 

f 

0 

+20.0 

44.2 

48.5 

Ni(N 0 ,),. 6 H ,0 

II a e e 

-10.3 

22.3 

II 

25 

50.0 

W 

-15.0 

27.4 

II 

30 

51.3 

II 

“22.1 

33.4 

II 

40 

54.3 

It 

-27.8 

36.0 

” f Ni(N 0 ) .9H 0 50 

S8.2 

II 

“25.4 

36.7 

Ni(N03)j..9flgO ‘ 

54 

60.0 

" + Ni(NO,)„.aH.O 

"23.7 

37.2 

60 

61.2 

“20.0 

38.3 

II 

75.4 

64.3 

“I3.8 

40. 2 

II 

80.6 

6s.6 


“11.1 

41.2 

If 

85.4 

67.2 

" + NilNO 

“ 34.1 

38.7 

Ice-^Ni (NO3 )p.6HjpO 

90.4 

68.2 

Ni{NO_) .296 ^ 

“25.9 

40.0 

Ni(N 0 ) . 6 IL 0 

95 

68.2 

n * 

“20.6 

40.5 

II ^ ^ ^ 

99.5 

69.2 

II 

“13.1 

42.6 

II 

110 .S 

69.7 

" 

- 2.9 

43.6 

II 

119.8 

70.8 

11 


Equilibrium in the System Nickel Nitrate, Nitric 
Acid and Water at 25°. 

(Sleverta and Schreiner, 1934 .) 


09)8. per ICX) gms. aac. sol. Solid Ons. per 100 0 B 8 . sat. sol. Solid 


H1(N03)^ 

-HN ?57 

V Phase 




V Phase 

43.5 

7.6 

Ni(N 0 ,)„. 6 H 0 


5.3 

73.9 

NiINO 1 .itH 0 

38.9 

13.2 



5.2 

78.6 

0 J|C 

34.3 

19.1 



5.0 

80.s 

11 

30.2 

24.1 

II 


4.1 

81.6 

Ni(NO,l . 2 H ,0 

24.7 

32.1 



2.7 

84.3 

ri 

20.1 

40.0 

11 


1.3 

89.8 

ft 

16.0 

52.0 

" + NitNO ) 

. u\Q 

0.3 

95*3 

n 

9.9 

60. 2 

Ni(NO ) .4H 0 


0.05 

99.5 

” 

7.4 

65.2 



31.5 

5.7 

Ni(N 0 _),. 9 M 

5.9 

70,5 


(tso® )-* 

0.4 

99.3 

Ni(NO^)g. 211^0 
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100 gms. sat. solution in glycol contain 7.5 gms. Ni(N0s)2 at room temperature. 

(de Coninck.) 

100 cc. anhydrous hydrazine dissolve 3 gms. Ni(N03)2 at.room temp. 

(Welsh and Brodcrson, 1915.) 

3SriCKEL HYDROXIDE Ni(0H)2. 

Solubility of Nickel Hydroxide in Water at 20®. 

(Almkvist, 1918.) 

Ordinary distilled water containing a little CO2 was used. The hydroxide 
was, therefore, probably converted to basic carbonate. Constant stirring was 
employed. Two liters of saturated solution were used for analysis. 1000 cc. sat. 
solution contaihed 0.0127 gm. Ni(0H)2. 

Aqueous ammonia solutions of nickel hydroxide were evaporated in a vacuum OH 
desiccator and samples withdrawn at intervals for analysis. The results obtained 
in duplicate series yielded different curves. For 2 w NH3 the gms. Ni per liter 
varied from 0.17 to 0.83. For 4« NHs, the gms. Ni per liter varied from 0.36 
TO 1.8. (Bonsdorff, 1904.) 

NICKEL Ilexammin Per RHENATE [Ni (NH3 1^1 (ReOy)^ . 

Oae liter of aqueous animonia of d. s 0.930 dissolve 33,4 gms. 

[Ni(NH^)gl (ReO^Ig at 26®. (Wilke-Dorfurt and Gunzert, 1933.) 

NICKEL SULFIDE NiS 

Attention is called by Kolthoff, 1931# to the incorrectness of the 
results of Weigel, 1906» for the solubility of nickel sulfide in water. 

It is considered that the values for the solubilities of most sulfides 
in water are of small or no preictical importance. It is recommended 
that the relations between the solubility and the hydrogen ion and 
hydrogen sulfide concentrations be expressed by the reaction constant. 

1000 cc of sat. solution of nickel sulfide in aqueous 2.0 normal sul¬ 
furic acid contain 0I0094 gm. NiS at 20°• (Moser and Behr, 1924 .1 


NICKEL SULFATE NiSO^.rHaO. 

Solubility in Water. (Steele and Johnson, 1904; see also Toblcr, Etard and Mulder.) 


Grams NiSO^ per 
t®. 100 Gms. 

Solution. Water. 


Solid 

Phase. 


Grams NiSO* per 
t®. 100 Gms. 

Solution. Water. 


Solid 

Phase. 


-5 

20.47 

25-74 

NiS 04 . 7 Ha 0 

33-0 

30-25 

43-35 

NiS04.6H20 

0 

21.40 

27.22 


35-6 

30-45 

43-79 

* (blue) 

9 

23 -99 

31-55 

«• 

44-7 

32-45 

48.05 

“ 

22.6 

27.48 

37-90 

(« 

50.0 

33-39 

50-15 


30 

29.99 

42.46 

(* 

53-0 

34-38 

52-34 


32 -3 

30 -57 

44.02 


54-5 

34-43 

52-50 

NiS04.6H20 

33 

31-38 

45-74 


57-0 

34.81 

53-40 

“ (green) 

34 

31.20 

45-5 

“ 

60 

35-43 

54.80 

44 

32 -3 

30-35 

43-57 

NiS04.6H20 

70 

37-29 

59-44 

44 

33 0 

30-25 

43-35 

“ (blue) 

80 

38-71 

63.17 


34 0 

30.49 

43-83 

U 

99 

43-42 

76.71 

44 


Transition points, hepta hydrate 4=^ hexa hydrate = 3I.5®, 
Hexa hydrate (blue) ^ hexa hydrate (green) = 53.3®. 


SO 
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Solubility of Nickel Sulfate in Water. 

(Vilbrandt and Bender, 1923 : Tanlzov, 1924 , 1925 .) 

The determinations of Vilbrandt and Bender were made by a float method. A 
glass float calibrated at ^ 5 ® for a nickel sulfate solution containing a definite 
concentration of the salt was prepared in advance. By means of this float the 
volume of water necessary to dilute any solution of higher but unknown concentration 
of nickel sulfate, to the concentration of the standard solution, could be very 
accurately determined. From this result the concentration of the unknown 
solution could be readily calculated. In the following table the results of Tantzov 
are designated (T). 



Gins. NiSO, 

Solid 



Gins. M SO, 

SolM 

t". [ler loogms. IIjO. 

Phase. 

t‘*- 


per 100 gin.s. II, 0 . 

Phase. 

4.25.... 

27.335 NISO 

.7 11.^0 (GreiMl) 

20. 


4 o. 09 (T) 

Ni S 0 ,.(iir ,0 (Blue) 

2.0. 

23.366 

)) 

25 

.. - 

41 . 56 {T) 

)> 

0.0. 

•>.6.189 


3 o 


43 . 56 ( 1 ) 

)> 

3.19— 

28.884 


3 i 

71 - 

45.299 


6.0. 

3 o.282 

» 

35 

0.. 

45.581T) 

» 

i 5.65 _ 

35.491 

)/ 

40 


47. 533 - 47 -6 iT) 

)) 

20.0. 

37.701TJ 

» 

)0 


52.171 

)> 

25 . 

40.594 


.53 

25 . 

54.041 

)) 

25 . 

40.40 a'r 

)> 

20, 


44 . 37 ( 1 ) 

N’iSO^.OlIjO (Green) 

3 o. 

43.568 

>; 

2 . 5 . 

... 

45.36 (T) 


3 o. 

43 . 28 (T) 

» 

3 o 


46 . 56 ( 1 ) 

)) 

35 . 

47 .o 3 iTj 

» 

40, 


49. 16 iT) 

» 

40. 

5 o. 42 (T) 

» 

58 , 

21. 

55.389 

)) 

3 I . 55 {lr.pt.) 

- (T) 

))-HNiSO<.f.IIaO (Blue) 

60 

11 . 

55.5.57 

)) 

36.7 

~ (T) 

)) )) (Green) 

79 - 

75. 

64.476 

« 




94 

•2-2. 

7 ’-i -597 

)> 


The following recent very careful determinations of the Solubility 
of Nickel Sulfate in Water are by Rohmer, 1939. 



a»a. NISO^ per 

100 

Solid 

t® 

Gtas. N 130 ^ per 

100 


H^O 

sat. sol. 

Phase 



sat. sol. 

-0.9 

10.0 

9.1 

Ice 

80. s 

67.0 

40.1 

-1.6 

14.6 

12.7 

" 

90.7 

73.6 

42.4* 

“3.4 

26.6 

21.0 

” 4 NiSO .7H O100.8 82.0 

45.1* 

0 

28.1 

21.9 

NiS0..7H.0 

106.0 

89.0 

47.1* 

10 

33.0 

24.9 

II 

98 

79.2 

44.2* 

20 

38.4 

27.7 

11 

100 

80.0 

44.4* 

25 

41*2 

29* 2 

II 

105 

82.5 

45.2* 

30 

44.1 

30.6 

II 

97 

78.5 

44.0* 

32.6 

45.6 

31.3' 

" 

100 

78.6 

44.0* 

27 

43.1 

30.1* 

NiS0..6H Hoc 

106 

80.1 

44*4* 

30.7 

44.3 

30.7 

NiS0^.7H^0 

96.4 

78.0 

43.8* 

35.0 

46.0 

31.5 

NiS0^.6n20oc 

100 

77.3 

43.6* 

40.0 

48.2 

32.5 

II 

106 

76.8 

43.5^ 

50.0 

52.8 

34.6 

II 

90.3 

73.1 

42.2* 

58.2 

56.6 

36.1’ 

II 

104 

’?3.0 

42.2* 

50.0 

53.2 

34.7 

NiS0..6H.0/fi 

84.8 

69.3 

40.9* 

53.8 

55 

60 

54.6 

55.0 

56.9 

35.3 

35.5 

36.3 

"•fNiso.fen o« 
NiSO^.bft.ol^ 

II * 

104 

69.3 

40.9* 

70 

61.0 

37.9 

II 

• = ] 

tetastable 


Solid 

Phaso 


Niso^.efigO/s^ 


"+ NiSO^.sH n 
NiSQ.-sH^O 

II 

NiS0..6lLq(e^NiS0^.^I[ n 
NiSOVuH^O ^ * 

NiS0..6H^q54NiSO . 3 HO 
NiSO^.allgO ^ ^ 


NiSO..6H^Q9+NiS0^.2H^O 
NiS0\ 211^0 ^ 

NiSO" 6HWNiS0,.H n 
NiS0\H3 ^ * 


Additional results for the stable solutions, agreeing in general with 
the ad)Ovej are given by Benrath and Theimautin, i93f|.. 
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Eqoilibribm in thk System Nickel Sulfate, Solfosic Acid 
AND Water at 12.5°. 

(Moncemartinl and Loaana, 1928.) 


d. of 

Qaa. p«r 

‘ 100 gns. 


sac. 

sac. 

^01. 

Solid 

Phase 

sol. 

'' ' NISO^ 


1*3208 

24.06 

0.0 

NiS0,.7H,0 

1.2988 

18.91 

10.25 

II ’ II ^ 

1 . 2958 

13.62 

18.16 

NiSO .6n.O 

1.3992 

8.56 

23.42 

^11 ^ 

1.3236 

6.84 

32.10 


1.3598 

5.20 

40.82 

II 


d. of 

Qns. per 100 gas. 


sat. 

sat. 

.^ 801 . 

Solid 

sol. 

f NISO^ 

HgSO/ 


1.4076 

4.51 

45.02 

NiS0..6n«0 

1.4721 

2.62 

53.20 

"4NiSO^f2H.O 
NiS0..2H 0 

1.5450 

0.87 

63.32 

1.6466 

0.22 

72.61 

"+N1SO/ 

1.7728 

0.17 

81.80 

NiSO^ 

1.8430 

0.11 

98.91 

II ^ 


Equilibrium in th® System Nickel Sulfate, Sulfuric Acid 
AND Water at 20®. 

(Babajewa and Danllusclifclna, 1938.) 


Qns. per 100 

gas. sat. i 

sol. Solid 

Qns. per 100 

gas. sac. 

sol. 

Solid 

f nOTJ 


\ Phase 

f 


\ 

Phase 

27.53 

0.0 

NiSO^.THjO 

17.63 

13.33 

NiSC 

1 .6H20(blue) 

24. 13 

4.28 

II 

13.72 

19.86 


^ II 

22.64 

5.92 

" 

8.56 

30.46 


II 

21.14 

8.80 

II 

6.71 

40.67 


It 

20.60 

10.20 

*' + NiSO . 6 H .0 

9.56 

52.45 


" 

18.60 

11.85 

NiS0^.6H20(blue) 

0.77 

68.01 

NiS0^.2H20 


The authors also give similar results for the temperatures 0°, uo° 
and 80®. 


Equilibrium in the System Nickel Sulfate, Sulfuric Acid 
AND Water at 2$°. 

(Bohner, 1939.) 


Qas. per 100 

gms. sat. 

sol 

Solid 

OBS. 

per 100 

gas. sat. 

- 7 v___ 

sol. Solid 


“'\S 37 ~ 


Phase 

'' 

NiSO^ 


^ Phase 

29.2 

0.0 

NiSO^. 

7H3O 


9.2 

46.7* 

NiSO .4H2O 

24.9 

5.1 



8.6 

50.0* 


23.4 

7.4 

" +■ 

NiSO^ 

•eH^o 

7.0 

45.3 

NiSO..HO 

22.0 

9.4 

NiSO^, 



4.0 

50.4 

^11 ^ 

19.8 

12.6 




2 . 1 

54.6 

II 

14.2 

21 . 1 

II 



1.0 

59.1 

II 

8.1 

35.3 

II 



0.3 

61.0 

II 

9.0 

40.6 

II 



0.0 

66.0 

II 11 

9.0 

42.0 


NiSO^ 

.H ,0 

0.0 

89.0 

II 

" + N 

10.8 

43. 5 * 




0.0 

91.0 

12.5 

43.7* 

II 



0.0 

91.2 

NiSO^ 

16.9 

42.7* 

II 



0.0 

94.8 

« 

20.1 

41.1* 

'* 






10.5 

43.2* 

" 4 - 

NiSO^ 

.4Hj,0 





This author also gives similar results for the temperatures 0®, 50® 
and 90® showing both stable and metastable equilibrium at each tempera¬ 
ture. 


SO 
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Equilibrium in the System Nickel Sulfate, Potassium Sulfate 
AT So®. (Caven and Johnston, 1926 .) 

Gms. 


AND V 


pci-100 gm.s, sat. sol. 

Solid 

Phase. 

per too 

Ni SO4. 

K2SO4. 

Ni SOa. 

'^ 7-94 

0.00 

NiSOi.yHjO 

15.66 

27.87 

3.82 


10. i 5 

27.92 

6 . 3 o 

» 

3.90 

27.90 

8.26 

))-f-NiS0,.K2S0,.ftll20 

1.35 

23,09 

6.82 

NiSOt.KjSOv.eHjO 

0.33 

19.33 

5.62 

)) 

0.0 


K, SO^. 

4.75 

4.II 

4 .x 5 

4.93 

II.16 

10.59 


Solid 

Phase, 


NiSOi.KjSOi.i 


KaSOi 


))-HK2S( 


Additional results for this system at other temperatures, by Benrath 
1932» will be found recorded in connection with potaissium sulfate. 


Equilibrium in the System Nickel Sulfate, Rubidium 
Sulfate and Water. 

(Banracli, 1932,) 


0 

Qns. 

. per 100 

gtns. sat. 

sol. 

Solid 







Phase 


0 


1.84 

22.59 

NiSO. 

vVHgO+i.i, 

644.5 

n 


3.2s 

7.89 

1.1.6 


54 

2$ 


33.7 

0.08 

Rb SO 

^+1.1.6 

60 

M 


6.81 

3.96 

i.!.6 


69 

M 


2. 17 

30.9 

NiSO. 

.7H Ofi.i. 

688 

29 


2.32 

34.6 

II ^ 


X )0 





+ Niffi .6H,0« 

II 

1.1 

.6 = 

NiSO^, 

Rb^SO,. 

6H^0 


II 


Cks. per 100 gds. sat. sol. Solid 



. 

^ Phase 

11.04 

6.38 

1.1.6 

3*94 

35.75 

"+NiS 0 ^.( 

14*6 

8.45 

1.1.6 

16.8 

9.73 

II 

22.35 

12.96 

II 

46.99 

0.91 

•’ + Rb S( 

25.57 

14.88 

1.1.6 

7.98 

42.8 

"♦NiSO .( 


EQUILIBRIIIM IK THK SySTBM NICKBL SuiFATS, THALLIUM SULFAT* AMD WATER. 

(Bsnratb, 1932 .) 



Qtos. per 100 

giB8. sat. 

aol. Solid 

tO 

Qaa. per 100 

sat. 

801. Solid 



“nI 

' Phase 



NO57 

' Phaae 

0 

2.69 

0.16 

TlgSO^+i.i,6 

46 

5.77 

1.77 

1 .1.6 


1.68 

0.51 

1.1.6 

" 

1.55 

32*62 

"^•NiS0,.6H, 


0.63 

21.30 

"fNiSO 7H.O 

55 

7.30 

2.25 

. 4 ^ i 
1.1.6 

25 

5.15 

0.33 

'•‘►Tl SO 

II 

2.28 

33.85 

"TNiS0..6H, 


3.20 

1.01 

1.1.6 

80 

14.65 

3.15 

"•►Ti^sa^ 

It 

0.89 

27.92 

"*KNiS 0 .7H 0 

II 

13.42 

4.13 

,1 2 4 

30 

2.28 

33.85 

114 11 

II 

4.32 

37.99 

"♦Niffl.eH 




NiS 0 ^. 6 IL 0 <^oo 

20.08 

7.34 

’•+T 1 ,S 0 

46 

8.29 

0 .8s 

i.i.6+Tl2S0^ 

II 

7.03 

41.45 

"+Mi§0 t 6 H, 
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Solubility of Nickel Sulfate in Aqueous Solutions of Methyl 
Alcohol at 14°. 

(de Bruyn, 1903.) 

Small test tubes of 4-6 cc. capacity were used. They were almost completely 
filled with the salt and solvent and placed in the bath in an inclined position 
with salt occupying the upper part of the tube. This caused a “spontaneous 
circulation of the solvent.” The solutions were analyzed by precipitating NiO 
with KOH at the boiling point, in porcelain vessels. 


N; 


Wt. Per cent 

Gms. NiSO^ per 100 Gms. Sat. Sol. in Contact with: 

_ JL^ 

CH3OH 
in Solvent. 

NiS04.7H20 as 

NiSOi-SHuO a as 

NiSO^.GHaO as 

NiS04.4H.,0 as 


Solid Phase. 

Solid Phase. 

Solid Phase. 

Solid Phase. 

0 (H2O) 

26.4 

26 (low) 

27.2 

25.1 

10 

19.7 

22 (?) 

20.4 


20 


14.7 

14 

14.8 

30 

6.8 

6.6 

7-5 

. . . 

40 

2.8 

2.4 

3-1 


50 

1-3 

I 

1-4 

1.4 

60 

0.8 

0.4 

0.6 

. , - 

70 

0.6 

0.2 

0.4 


80 

0.65 

0.2 

0.4 

0*66 

3 S 

1-5 

0-3 

0.7 


90 

5-7 

1.2 

2-5 


95 

ir 

6 

9 (?) 


100 

16.8 

12.4 (low) 

15.7 (low) 

7-38 

NiS04.6H20 a 

is greenish blue. 

NiS04.6Hi0 

is more greenish than the a salt. 


Solubility of NiSO4.3CH3OH.3H2O in Aqueous CH3OH at 14°. 

(de Bruyn, 1903.) 


Wt. Per cent Gms. NiSO^ per 
CH3OH. 100 Gms. Sat. Sol. 

8s 1-93 

86 1.73 

87 1.48 

88 1.25 

89 I.01 


Wt. Per cent 

Gms. NiS04 per 


100 Gms. Sat. Sol. 

90 

0.70 

92. s 

0.50 

95 

0-455 

97-5 

0.77 

100 

3-72 


Approxiniately two hours were allowed for attainment of equilibrium. 

In solutions containing more than 15% H2O the salt is gradually transformed 
to NiS04.6H20/3- 

100 gms. absolute ethyl alcohol dissolve 1.4 gm. NiS04.7H20 at 4° and 2.2 
gms. at 17°. ^ ^ ^ (de Bruyn, 1892.) 

100 gms. sat. solution in glycol contain 9.7 gms. NiS04 at room temp. 

(de Coninck, igo.*;.) 

Solubility of Nickel Sulfate in Absolute Methyl and Ethyl Alcohols. 

(Gibson, Driscoll and Jones, 19^.) 


so 


Results for Methyl Alcohol Results for Ethyl Alcohol 



Otas, NISO^ per 

Solid 


Gms. NISO^ per 

4 

Solid 


100 iws. OH^OH 

Phase 


100 ©as. 

Phase 

15 

0.061 

NiSO 

15 

0.017 

NiSO 

25 

0.081 

11 ^ 

35 

0.020 

» 

35 

0. 110 


45 

0.022 

II 

45 

0.157 

It 

55 

0.025 

It 

55 

0. 222 

It 
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Solubility in Water. (Winkler, 1891: Bohr and Bock, 1891.) 



Coef. of Absorption 0 . 

3 * 

0 

0.0489* 

0.0496! 

0.00695 

5 

0.0429 

0.0439 

0.00607 

10 

0.0380 

0.0390 

0.00537 

15 

0.0342 

0.0350 

0.00480 

20 

0.0310 

0.0317 

0.00434 

25 

0.0283 

0.0290 

0.00393 

30 

0.0261 

0.0268 

0.00359 
* w. 


t®. 

Coef, of Absorption 0 . 

3- 

40 

0.0231* 

o.o 233 t' 

0.00308 

50 

0.0209 

0.0207 

0.00266 

60 

0.0195 

0 

b 

0.00227 

70 

0.0183 

0.0178 

0.00186 

80 

0.0176 

0.0172 

0.00138 

90 

0.0172 

0.0169 

0.00079 

100 

0.0170 

0.0168 

0.00000 


t B. and B. 


0 '^ the Bunsen Coefficient of Absorption, which shows the volume of 
gas (reduced to o° and 76ofnm pressure) absorbed by i volume of liquid 
when the pressure of the gas itself minus the vapor tension of the 
liquid amounts to 760mm. 

^ = the weight of gas in grams which is dissolved by 100 gms. of the 
pure solvent at the indicated temperature and a total pressure(that is, 
partial pressure of the gas plus the vapor pressure of the liquid) of 
76oJnm. 


According to determinations by Fox (1909a), which agree satisfactorily with the above, the solubility 
of oxygen in water is expressed by the formula: 

1000 X abs. coef. & - 49-239 — i-3440 1 + 0.28752 — 0.0003024 /*. 

References to more recent papers on the solubility of oxygen are given by Coste (1917* 1918). 

Solubility of the Oxygen of Air in Water. 

S.2*. 5.65"* 14.78“. 24.8*. 

Solubility* 8.856 8.744 7.08 5*762 

* cc. Oxygen per 1000 cc. HjO saturated with air at 760 mm. 


Solubility of Oxygen in Water. 

A table showing the solubility of oxygen in water in contact with air at various 
temperatures between 5 ^ and 3 o® and at absolute pressures from o to 760 mm 
mercury is given by White, 1919. The results are based upon the tables of Roscoc 
and Lunt and Henry’s law. They arc given in terms of milligrams of oxygen per 
liter and are intended for practical application in industrial problems. 

Extensive data upon the rate of solution of atmospheric oxygen and nitrogen 
in water are given in a scries of papers by Adency and Becker 191G-1920, 1919, 
199.0 and 1991. See also remarks under Nitrogen, p. i3i7. 

100 cc. II2 0 dissolve 3.0 cc. oxygen (reduced to 0° and 7G0 mm.^ at 91®. 

( V<*nabl(> aiul Fuwa, IU22.) 


Experiments made by'Morgan and Richardson, 1930# showed that the Winkler 
analyticad method modified by using oxygen mnstead of air, gives the same 
results for the solubility of oxygen in water as that based upon measure¬ 
ment of loss of volume of oxygen in contact with water. It was also shown 
by experimental determinations that the solubility of oxygen in water 
obeys Henry's Law at pressures between 175 and 76onim. The solubility of 
oxygen at 25° and 76onun pressure was found to be 0,0408 gm. 0^ per liter 
of water 
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The solubility of Oxygen in Water at 25° in terms of the Bunsen 
Absorption Coefficient ()6 above) was found by Orcutt and Seevers, i936» 
to be 0.0281. The authors made use of the Van Slyke-Neill manometric 
apparatus which is based upon the principal of extracting the gas from 
the solvent and measuring its pressure. By means of a special technique 
and method of calculating the correction for unextracted gas, this be¬ 
comes a simple method of determining the solubility of any gas in any 
liquid without the aid of previously determined const2uits. 

Solubility of Oxygen in Water and Other Solvents at 25°. 

(FTollch, Tduch, Hogan and Peer, 1931 .) 

The determinations were made by shaking the solvent and oxygen to¬ 
gether at various pressures in a 2 liter steel cylinder at 25® and after 
attainment of equilibrium withdrawing a sample of the saturated solution 
over mercury in one of three burets, so designed that the volumes could 
be measured with the same degree of accuracy at any ratio of gas to 
liquid. The results show that if the gas does not form a chemical com- 0 

pound with the solvent it follows Henry’s Law over a wide pressure range 
within the limits of error allowed in engineering calculations. The 
solubility may for practical purposes be considered a linear function of 
the absolute pressure. In the case of the following results for oxygen, 
y is the volume of 0^ at 25® and i atmosphere per unit volume of liquid, 
and-x is the absolute pressure in atmospheres. 



Pressure Range 

Solubility 

Solvenc 

in acnospl^Tes 

Ecmatlon 

Water 

0-70 

y = O.028X 

Formic Acid 

0 

1 

0 

y = 0.047X 

Carbon Tetrachloride 

0 

r- 

1 

0 

y = 0.031X 

Pentane 

0 - 100 

y = 0.576X 

Gas Oil (d.- 0.8319 

0 

1 

0 

, y - 0.1S4X 
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Solubility of Oxygen in Sea Water. 

(Kox, 1909 a.) 

Before using the sample of sea water for the solubility determinations, it was 
found necessary to add acid, otherwise the CO2 could not be boiled out or the 
precipitation of neutral carbonates prevented. The very small amount of acid 
was titrated back, using phenolphthaleine as indicator. 

Results in terms of cc. of oxygen absorbed by 1000 cc. of sea water from a 
free dry atmosphere at 760 mm. pressure. 

The calculated formula expressing the solubility is: 1000 a = 10.291 — 0.2809 / 
+ 0.006009 -H 0.0000632 — Cl (0.1161 — 0.003922 I + 0.0000631 


Parts Chlorine 
per 1000. 

t"=o”. 

4“. 

8”. 

12®. 

i6“. 

20°. 

24°. 

28°. 

0 

10. 29 

9.26 

8.40 

7.68 

7.08 

6-57 

6.14 

5-75 

4 

9 -83 

8.8s 

8.04 

736 

6.80 

6-33 

5-91 

5.53 

8 

9 -36 

8.45 

7.68 

7.04 

6.52 

6.07 

5.67 

5-31 

12 

8.90 

8.04 

7.33 

6.74 

6.24 

5.82 

5-44 

5 08 

16 

8-43 

7.64 

6.97 

6-43 

596 

5 56 

5-20 

4.86 

20 

7-97 

7*23 

6.62 

6. II 

S 69 

5-31 

4.95 

4.62 


A recalculation of Fox's determinations to parts per million, with correction 
for vapor pressure, is published by Whipple and Whipple (1911). 

Additional data on the solubility of atmospheric oxygen in sea water are 
given by Clowes and Biggs (1904). 

Data for the solubility of oxygen in water under pressures up to 10 atmos¬ 
pheres are given by Cassuto (1913). The solubility increases at a somewhat 
slower rate than proportional to the pressure. 


Solubility of Oxygen in Aqueous S.\lt Solutions at 25®. 

(MacArthur, 1916.) 


Aq. Salt 
Solution. 

tion. 

cc. oxy¬ 
gen p>er 
Liter. 

Aq. Salt 
Solution. 

du Aq. 
Solu¬ 
tion. 

cc. Oxy¬ 
gen per 
Liter. 

■ Aq. Salt 
Solution. 

da oi 
Solu¬ 
tion. 

cc. Oxy¬ 
gen j>er 
Liter. 

Dist 

. HjO 

I 

5.78 

0.25 

It KBr 

1,019 

5-29 

0.125W NaBr 

1.007 

5.6s 

0.125^1 NH4CI 

I.OOI5 

2.31 

2 

n “ 

1.079 

3-27 

0.25 

n “ 

I.017 

5.52 

0.25 

n “ 

1.0025 

1. 16 

4 

n “ 

1.162 

1.84 

0.50 

n “ 

1.036 

5.15 

I 

n “ 

I.014 

0.07 

o.i25« KCl 

1.003 

5-52 

I 

n “ 

1-075 

4.47 

o.l25» BaCIj 

1.019 

S -40 

0.25 

n “ 

1.0086 

5-30 

2 

n “ 

1.150 

3-37 

0.25 

n “ 

1.042 

S.04 

0.50 

n “ 

1.020 

4.98 

3 

ti “ 

1.219 

2-57 

0.50 

n “ 

1.082 

4.27 

I 

n “ 

1.042 

-4.26 

4 

n “ 

I-305 

2.02 

I 

n “ 

1 .177 

3.10 

2 

“ 

1.086 

3.21 

6 

n “ 

I -455 

1.28 

0.25 

n CaCh 

1.022 

5-08 

3 

n “ 

I-I34 

2.36 

o.i25» NaCl 

1.0022 

5.52 

I 

it “ 

1.084 

3-71 

4 

n “ 

1.170 

1.86 

0.25 

n “ 

1.0067 

5-30 

5 

n “ 

1-34 

2.14 

o.i25« KI 

I.OI3 

5-65 

0.50 

n “ 

1.017 

4.92 

0.12' 

1 ii CsCl 

1.014 

5*^7 

0.25 

n “ 

1.027 

5-49 

I 

n “ 

1.038 

4.20 

o.i25« LiCl 

1.0004 

5-63 

0.50 

n “ 

1.056 

5.20 

2 

It “ 

1.075 

3.05 

0.50 

It “ 

1.0091 

S-I 7 

I 

n “ 

I.II6 

4-75 

3 

n “ 

1.112 

2.24 

I 

n “ 

1.021 

4.59 

2 

n “ 

1.23 

3-77 

4 

n " 

1.149 

1.62 

2 

n “ 

1.044 

3-63 

5 

n “ 

1.46 

1.81 

0.I25» Na 2 S 04 

1.014 

5.04 

3 

n “ 

1.113 

1.97 

0.25 

nKNO, 

I.OI5 

549 

0-25 

n “ 

1.032 

4.60 

4 

n “ 

1.220 

1.12 

0.50 

n “ 

1.029 

5-11 

0.50 

n 

1.063 

3-97 

0.12511 MgClj 

I.OI I 

5-35 

I 

n “ 

1 .059 

4.61 

I 

it 

1.130 

3 

0.50 

11 “ 

1.044 

4.37 

2 

n “ 

1.110 

3-95 

0.12 

<^n Sucrose 

1.015 

5.40 

I 

n “ 

1.085 

3-18 

0.12 sn Kt.S04 

1.016 

5.11 

0.25 

n *■' 

1-033 

4.82 

2 

n “ 

i.i6o 

2.22 

0.25 

)i “ 

1.032 

4.66 

0.50 

n “ 

1 6.> 

4-39 

4 

n “ 

1.284 

0.78 

0.5 

n 

1.060 

3-89 

I 

n “ 

I . '147 

3 •'20 

5 

n “ 

1-343 

0-54 

0.125/^ RbCl 

1.0094 

3-65 

2 

n “ 

1-330 

1.84 
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Solubility of Oxygen in Water and in Aqueous Solutions of Acids, 
Bases and Salts. (Geffcken, 1904.) 


An. Sniiitinn nf; Concentration per Liter. 

Solubility of OxvKcn.* 


Gram Equiv. Grams. 

■ 

hs- 

Water alone 



0.0363 

0.0308 

Hydrochloric Acid 

0-5 

18.22 

0.0344 

0.0296 

(t 

1.0 

36-45 

0.0327 

0.0287 


2.0 

72.90 

0.0299 

0.0267 

Nitric Acid 

0-5 

36-52 

0.0348 

0 .0302 

IC 

1.0 

63-05 

0.0336 

0.0295 

tl 

2.0 

126.10 

00315 

0.0284 

Sulphuric Acid 

0-5 

24.52 

0.0338 

0.0288 

ii 

1.0 

49.04 

0.0319 

0.0275 

Ci 

2 .0 

98.08 

0-0335 

0.0251 

ii 

30 

147 12 

0.0256 

0.0229 

i € 

40 

196.16 

0.0233 

00209 


5-0 

245.20 

0.0213 

0.0194 

Potassium Hydroxide 

0*5 

28.08 

0.0291 

0.0252 

a 

1.0 

56.16 

0.0234 

0.0206 

Sodium Hydroxide 

0-5 

20.03 

0.0288 

0.0250 

Ci 

1.0 

40.06 

0.0231 

0.0204 

(1 

2,0 

80.12 

0 0152 

00133 

Potassium Sulphate 

0-5 

43-59 

0.0294 

00253 

it 

1.0 

87.18 

0.0237 

0.0207 

Sodium Chloride 

0-5 

29.25 

0.0308 

0.0262 

a 

1.0 

58-5 

0.0260 

0.0223 

a 

2.0 

119.0 

0.0182 

0.0158 


“ the Ostwald Solubility Expression which shows the ratio of the 
volume (v) of gas absorbed at any pressure and temperature, to the 
volume (V) of the absorbing liquid. Thus Z » The Ostwald Expression 
and the Bunsen Absorption Coefficient!seetable^for solubility of oxygen 
in water) are related thus, 

I 0.00367 t), ^ - I r ii + 0,00367 t) 


Solubility of Oxygen in Aqueous Potassium Cyanide Solutions at 20®. 

(Maclaurin, 1893.} 

Gms. KCN per loo gms. soL i lo 20 30 50 

Coefficient of absorption /3 0.029 o.oiS 0.013 0.008 0.003 

Solubility of Oxygen in Aqueous Sulfuric Acid Solutions. 


Results at 21°. 

(Bohr, 1910.) 


ormality of 

Absorp. 

Normality of 

Absorp. 

HaSO*. 

Coef. 

HjS 04 . 

Coef. 

0 

0.0310 

24.8 

0.0103 

4.9 

0.0195 

29.6 

O.OII7 

8.9 

0.0155 

34.3 

0.0201 

10.7 

20.3 

0.0143 

O.OII9 

35.8 (=96%) 

0.0275 


Results at 20®. (Christoflf, 1906). 

Wt. % Ostwald Solubility 
H2SO4. Expression /jo. 

o 0.03756 

35.82 0.01815 

61.62 0.01407 

95.60 0.03303 
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Solubility of Oxygen in Aqueous Solutions of: 


Chloral Hydrate art 20°. (Muller, 1912-1 


Gms. 

CCl3.CH(OH)2 
per 100 Gms. 

dnQ of 

Aci- Sol. 

Abs. Coef. 0 
(Bunsen) 

Aq. Sol. 

at 20“. 

16.9 

I 0798 

0.02795 

32 

I.1630 

0.02495 

52-0 

1-2935 

0.02325 

61.08. 

1-354 

0.02410 

65-5 

1.382 

0.02580 

71.4 

1.4404 

0.02730 

78 

1.46 

0.03280 


3 ) Glycerol at 15°. (Muller, 1912-13.) 


Gms. 

(CH 20 H) 2 CH 0 H 

dof . 

Abs. Coef. B 

per 100 Gms. 
Aq. Sol. 

Aq. Sol. 

(Bunsen) 
at i5“. 

20.5 

il 2.5 =1.0509 

0.02742 

25 

(ii3 =1.0621 

0.02521 

37-3 

<fH. 5 = 1-0957 

0.02022 

45 

^^2-5=1.1161 

0.01744 

52 

^^ 12 - 5 = 1.1351 

0.01570 

71-5 

(^ 12 - 5 = 1.1908 

0.00950 

88.5 

il 3 . 6 = 1.236 

0.00886 


Solubility of Oxygen in Aqueous Solutions of: 

Glucose at 20°. (Muller, 1912-13.) Cane Sugar at 15°. (Muller, 1912-13.) 


Gms. CfiHiaOa 

doQ of 

Aq. Sol. 

Abs. Coef. B 

Gms. C12H22OH 

ff _ 

Abs. Coef. (3 

per 100 Gms. 
Aq. Sol. 

(Bunsen) 
at 20“. 

per 100 Gms. 
Aq. Sol. 

wti5 

Aq. Sol. 

(Bunsen) 
at IS®. 

10.84 

I.O413 

0.02690 

12.1 

I.0482 

0.02969 

20.7 

10835 

0.02250 

24.38 

I.1022 

0.02396 

33-8 

1-1370 

0.01815 

28.44 

I.I205 

o.o2i8i 

51-9 

1.2295 

0.01390 

42.96 

1.1938 

0.01600 

58.84 

I.2649 

0.01250 

50 

1.2318 

0.01359 


Influence of Anesthetics upon the Solubility of Oxygen in Olive Oil. 

(Hamberger, 19 ii.) 

Name and Cone, of Solubility of Oxygen in : Name and Cone, of Solubility of Oxygen in : 

Narcotic Added Pure Narcotic Narcotic Added Pure Narcotic 

to the Oil. Solvent. Solution. the Oil. Solvent. Solution. 


Sulfonal 

(0.8 per 100) 

9.69 

4.55 

Monochlorhydrine (s per 100) 

9.10 

7-50 

<< 


9.69 

5.68 


(2.S " ) 

9.10 

7.50 

it 


9.69 

6.25 

it 

(1.2s “ ) 

9.10 

7.90 

Trional 

(saturated) 

9.10 

4 -SS 

Dichlorhydrine 

(10 “ ) 

9.10 

7.96 

tt 


9.10 

5-68 

(5 “ ) 

9.10 

8 

Tetronal 

(2 per 100) 

9.67 

9.10 

Phenylurethan 

(S “ ) 

8-53 

6.25 

(( 


9.67 

9.20 

(2.5 " ) 

8.53 

7 -SO 

Camphor 

(10 per 100) 

8-53 

7.96 






Data for the solubility of oxygen in liquid air are given by Baly (1900). 

Data for the solubility of oxygen in hemoglobin are given by John (1889). 
Data for the solubility of oxygen in defibrinated ox-blood and ox-serum, at 
pressures varying from 760 to about 1400 mm. Hg, are given by Findlay and 
Creighton (1911). 

Solubility of Oxygen in Plasma and in Blood. 

( O’llrion and Parker, 1922 , quoU^tl from Bohr, 1905 .) 

c:<u‘f. ahs. g i VI\ O.J, [MT re. s<»iv»‘iil, «l 0" 7r.0"‘“ . 


Solvrnl. al i.'i". ;il lis". 

Blood plasma. ().o 33 

Whole blood. o.o 3 i 0.09.9. 

Blood corpuscles. a.09.0 o.ou) 
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Solubility op Oxygbn in Blood at 38®. 
(Sendroy, Dillon and Van Slyice, 1934 .) 


The authors point out that the result reported by Bohr was not 
directly determined but estimated on the assumption that since his 
experiments showed hydrogen to be only 92 percent as soluble in blood 
as in water, oxygen would also have the same "relative solubility". 

The au;thors, have therefore, made direct determinations of the solu¬ 
bility of oxygen in blood and also determined the effect of its various 
constituents upon this solubility. The Van Slyke-Neil (1924) manometric 
gas apparatus was used!(see preceding remarks in connection with results 
for the solubility of oxygen in water by Orcutt and Seevers). The re¬ 
sults are given in terms of the Bunsen Abs. ( 3 oef. as defined in connec¬ 
tion with the preceding table for the solubility of oxygen in water. 


Oxygen Abs. Coef. 


Water 

A'l*. 0,155 normal NaCl 

Plasma 

Cells 

Whole Blood of normal 
hemoglobin content 
Hemoglobin 


0.02323 
0,02211 
0,0209 
0.0261 

0,0230 (0,034 a.t 20®) 
0.0280* 


‘This result shows the oc.O^ taken up by 1 gm. of dissolved hemoglobin ^ 
when the gas tension is 760mm. 

100 cc. rubber dissolve 7-3 cc. oxygen (reduced to 0° and 760 ram.) at 0.1^. The 
gas dissolved by a givc'u amount of air free rubber was pumped out with a Ti)plcr 
pump and measured over mercury. (Venable and P'uwa, ui‘ 22 .) 

Solubility op Oxygen in Ethyl Alcohol, Methyl Alcohol and 

IN Acetone. 

(Timofejew —Z. physik. Ch. 6, 151, *90; Lrevi — Gazz. chim. ital. 31, II, 513, ’01.) 


In Ethyl Alcohol of 90.7% (T.). 


Ill Methyl 


^ . 



xiiconoi 

1 =» 


0 

0.2337 

0 2297 

0.31864 

0.2997 

5 

0.2301 

0.2247 

0.30506 

0.2835 

10 

0.2266 

0.2194 

0.29005 

0.2667 

15 

0.2232 

0.2137 

0.27361 

0.2493 

20 

0.2201 

0.2073 

0-25574 

0.2313 

25 

0.2177 (24°) 

0.2017 (24®) 

0.23642 

0.2127 

30 


... 

0.21569 

0 -I 93 S 

40 


... 

0.16990 

01533 

50 


... 

0.11840 

0.1057 


/$ and I are defined in the preceding pages. shows the volume of 
gas (reduced to 0° and 760mm) which is absorbed by one volume of the 
liquid when the barometer indicates 760mm pressure. 
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The formulse expressing the solubility of oxygen in methyl alcohol and in ace¬ 
tone as shown in the above table are as follows: 

In Methyl Alcohol I = 0.31864 — 0.002572 t — 0.00002866 
In Acetone / = 0.2997 — 0.00318 f —0.000012/2. 

The formula expressing the absorption coefficient of oxygen in ethyl alcohol 
is = 0.23370 — 0.00074688 t 4- 0.000003288 /2. 


Solubility of Oxygen in Aqueous Alcohol at 20° and 760 mm. 

(Lubarsch, iSSgr) 


Wt. Per cent 
Alcohol. 

O 

9.09 

16.67 


Vol. Per cent 
Absorbed O. 

2.98 

2.78 

2.63 


Wt. Per cent 
Alcohol. 

23.08 

28.57 

33-38 


Vol. Per cent 
Absorbed O. 

2 . ^2 

2-49 

2.67 


Wt. Per cent 
Alcohol. 

50 

66.67 

80 


Vol. Per cent 
Absorbed O. 

350 

4-95 

5.66 


Solubility of Oxygen in Petroleum. Coefficient of Absorption at 

10® = 0.229, AT 20° = 0.202. 

(Gniewasz and Walfisz, 1887.) 


Solubility of Oxygen Ethyl Ether. 

(Christoff, 1912) 

Results in terms of the Ostwald Solubility Expression, ^ = 0.4235, Ao =* 

0.4215. 

The Solubility of Oxygen in Benzene at 25® in terms of the Ostwald 
Solubility Expression was found by Morgan and Pyne, 1930 to be,/ r 
0 , 2079 - 

One liter of cyclohexanol (C^Hj^j^OH) dissolve 193. 5CC Oxygen at 26® 
and 766mm. (Caugtuil, 1927.) 

The coefficient of absorption of 0 in mineral oil (d = 0.868 at 
27®, viscosity 285 at 100®F (Saybolt) and f. pt. ^ ^37®) was found 
by Kubie, i927» using the Van Slyke-Neil, 1924» apparatus, to be 0.134CC 
Og (reduced to 0® and 760mm1 per i.occ of oil at 24® and 760mm. 

Solubility of Oiygkn in Sbviral Organic Solvrnts. 

(HorluU, 1931. lUSe.) 


SoluMllcy or O2 in cents of cbs Oscweld Expression / In ; 


t /- 

CCl^ 




CH,CO^CH, 

TWF' 

-78 

— 

— 

— 

0.2147 

0.1901 

0.4505 

-60 

— 

— 

— 

0.2175 

0.1987 

0.4329 

*40 

— 

— 

— 

0.2253 

(*41.3) 0.2126 

0.4244 

*20 

— 

— 

— 

0.238s 

0.2288 

0,4247 

0 

0.2865 

0.1748 

— 

0.2550 

0.2488 

0.432s 

"••lO 

0.2926 

0.1804 

0.2091 

0 • 26 49 

0.2583 

— 

20 

0. 2996 

0.1863 

0.2186 

0.2736 

0,2703 (21.85) 

0.4511 

25 

0.302 

0.189 

0.223 

0.280 

0.273 

0.455 

30 

0.3056 

0.1915 

0.2281 

0.2846 

0.2789 

— 

40 

0.3124 

0.1974 

0.2371 

0.2954 

0.2877 

— 

50 

0.3196 

0.2031 

0.2483 

— 

— 

“** 

60 

0.3246 

0.2094 

0.2576 

— 

— 


70 

— 

0.2163 

— 

— 

— 

“*“ 

80 

— 

0.2214 

— 

— 

— 

— 
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Solubility of Oxygen in Various Organic Solvents. 

(Fischer and Pflciderer, 1922 .) 

The determinations were made by two procedures for which highest accuracy is 
not claimed hut which yield comparative values of much interest, (r) An autoclave 
of known volume is nearly filled with a measured amount of the solvent. The 
apparatus is shaken and oxygen introduced untill a constant pressure of the gas 
is reached. The pressure is then released to one atmosphere and the volume of 
liberated gas is measured. By calculating from the total pressure, the v-olurae of 
free space above the solvent and the volume of liberated gas, a value for the solubility 
is obtained. The correction for vapor pressure of solvent is relatively small by 
this method. (2) The solvent is saturated in an autoclave under known pressure 
by means of a gas outlet under the liquid. A sample of the saturated solution is 
withdrawn, its volume or weight determined and its dissolved gas released and 
measured in a gas buret. 

Vapcr pr«*ssiir<.* 




of solvent 

rof 

Abs. 

Solubility 1 

Solvent. 

(1 of solvent. 

mra. 


saturation. 

coef. a. 

(Ostwald). 

Water. 

T .00 

19 

21 .3 

20 

0.021 

0.023 

Aq. o.in KOH. 

I .004 

18 

20.3 

20 

0.024 

0.026 

Petroleum Ether (b. pt.^GS"). 

0.668 

348 

18.5 

18.5 

0.409 

0.436 

Benzine (b. pt. 65 "-ioo"). ... 

0.709 

115 

20 

18 

0.292 

0.312 

Com. Petroleum. 

0.809 

4.4 


18 

0. 1*59 

0. 170 

Paraffine Oil. 

0, 88 o 5 


£7 

l8 

0.114 

0. 122 

Chloroform. 

1-49 

136 

16 

16 

0. 2 o 5 

0.217 

Carbon Tetrachloride. 

1.595 

86 

17.8 

18 

0 . 23 o 

0.245 

Acetylene » (CJl^ClO-- 

1,602 

7 

18 

18 

0.100 

0,107 

Methyl Alcohol. 

0.792 

96 

20 

18.5 

O. 175 

0. 187 

Ethyl Alcohol (96 o'o).. 

0.809 

( 35 - 4 o) 

20 

20 

0. 143 

0. i 54 

Amyl Alcohol (iso). 

0.812 

2 

17 

16 

0. i 63 

0.173 

Acetone... 

0.795 

1 65 

18 

19 

0.207 

0.222 

Ethyl Ether. 

0,718 

434 

20.2 

20.2 

0.415 

0.446 

Ethyl Acetate. 

, 0.868 

73 

20 

20 

0.1 63 

0,175 

Benzene. 

0.8785 

74.5 

19.8 

T 9 

0.1 63 

0.174 

Toluene... 

0.864 

21 

18.5 

18 

0.168 

0.179 

Xylene (Com.). 

. 0.865 

8.4 

16 

16 

0.169 

0.179 

Nitrobenzene. 

1.202 


20 

18 

0.070 

0.075 

Tetra hydro naphthalene. (Tclralin) 

• 0.98 

- 

- 

17 

0,094 

0.100 

Pyridine. 

■ 0.98' 

12 

18.5 

18 

0.099 

0. io 5 


The Abs. Coef. a is the volume of gas dissolved in i cc. of solvent when its partial 
pressure is i atmosphere (reduced to normal conditions of and 760 mm.). The 
Ostwald solubility expression I is the volume of gas per i volume of liquid, on the 
basis of Henry’s law, measured at the saturation temperature. The results for 
water are probably in error due to removal of oxygen by oxidation of the iron of 
the autoclave. 
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Solubility of Oxygbn in Liquid Sulfur Dioxide. 

(Domce snd Parguson. 1939.) 


The determinations were made in an apparatus which permitted measure¬ 
ments under static and under circulating conditions. An equation for 
the variation of absorption with pressure was calculated and from this 
the following mean values were derived. 


cc 0 ^ (at 0° amd 7eo«») dissolved ^ cc 0^ (at 0° and 7eOBa) dissolved 

V 1 gA. SOg at l ataosphere pressure ^ by 1 gjn. SO^ at 1 ataosphere pressure 


*"20 


25 


10 


183 


-10 


50 


20 


331 


0 


98 


30 


575 


The solubility of 

oxygen 

and other gases in 

Metals 

has been 

extensively 

studied. A 

very complete 

bibliography of this 

work 

and of gas 

solubility 

is general 

is given 

in Landolt and 

Bdrnstein ' 

Tabeilen" 5th edition, 3rd 

supplement, 

first part, 1935. 





OZONE O3. 


Solubility 

IN Water. 






(von Mailfert, 1894; 

Carius; Schone, 1873.) 




W. 

c. 

R. 

t“. 

W. 

( 7 . 

R. 

0 

39-4 

61.s 

0.641 

27 

139 

514 

0.270 

6 

34*3 

61 

0.562 

33 

7-7 

39-5 

0.19s 

II.8 

29.9 

59-6 

0.500 

40 

4.2 

37-6 

O.II 2 

13 

28 

58.1 

0.482 

47 

2.4 

31.2 

0.077 

15 

25-9 

56.8 

0.456 

55 

0.(5 

19-3 

0.031 

19 

21 

S 5-2 

0.381 

60 

0 

12.3 

0 


W = milligrams ozone dissolved per liter water. G — milligrams ozone in 
one liter of the gas phase above the solutions. R = ratio of the dissolved to 
undissolved ozone {W •?- G). 


The experiments of Schone (See Above) were repeated by Inglis 

(1903)* “The results confirm Schone's experimenti> and indicate that ozone, 
when passed through water, is partly decomposed." 

According to .Moufang (1911) the solubility of ozone in distilled water ranges 
from about 10 milligrams per liter at 2® to about 1.5 milligrams per liter at 28°. 
The solubility is greatly affected by other substances in solution. Small amounts 
of acid^ increase the solubility and render the aqueous solution of the ozone more 
permanent. Alkalis decrease the solubility. Neutral salts (i.e., calcium sulfate) 
increase the solubility. 

Solubility of Ozone in Dilute Sulfuric Acid. 

(Rothmund, 1912.) 

The explanation of the discrepancies concerning the solubility of ozone in water is 
that the ozone quickly decomposes as the saturation point is reached. Rothmund, 
therefore, deterniined the solubility in dilute H2SOi in which decomposition takes 
place much more slowly than in pure water. At o® the absorption coef. /? (Bun¬ 
sen, see p.i35<^ iu o.i n H2S04‘, is 0.487. The coef. remains practically the same 
when the concentration of the ozone is changed over a wide range, hence Henry’s 
Law holds for ozone. The dissolved ozone has the same molecular weight as the 
gaseous. The solubility depression which ozone experiences through o.i n 
H2SO4 is calculated as 1.5%. Therefore, by extrapolaiion, it is calculated that 
the abs. coef. ^ of ozone in H2O at 0°, is 0.494. 
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Solubility op Ozone in Water. 


Cone, of Ozone^ 

(Brieer and Perrottet, 1939.) 

Bunsen Coef. of 

^sorption fi 

In gaaeous phase 


3.5® 

19.8° 

0.3 


0.463 

— 

1 . 2 


0.506 

— 

6.0 


0.475 

0.308 

6.3 


0.470* 


7.0 


— 

0.334* 

9.0 


0.473* 

•— 


average 

0.480 

0.323 


In these cases the liquid was previously put in contact with a gas 
phase richer in ozone and equilibrium was thus approached from above. 

The Bunsen Coefficient of ozone in aq. NaCl solution containing 
35 gms. NaCl per liter was found to be 0.24 at 3.5® and 0.17 19*8®. 

Additional results for the solubility of ozone in water and aqueous 
solutions of sulfuric acid are given by Kachtanow and Obstchouk, 1937* 


Solubility op Ozone in Several Solvents. 

(V. Warc«nb€rg and Podjaakl. 1925.) 


Solvent 

t® 

Bunsen Aba. Coef.^^ 

Acetic acid 

18.2 

2.57 

" 

30.2 

1.74 

II 

38.3 

1.54 

Acetic anhydride 

0 

2.08 

Dichlor acetic acid 

0 

1.65 

Propionic acid 

17.3 

3.73 

Propionic anhydride 

18.2 

2.82 

Carbon tetra chloride 

0 

3*04 


*See p. 1352 . 

OSMIUM TETROXIDE Os Qc^ 

Solubility op Osmium Tetroxidb in Water. 

The results of Squire and Caines, 190$; v. Wartenborg, 1924; 
Tschugajew and Fritmann, 1928 and Anderson and Yost, 19381 were plotted 
and the following values taken from the average curve. 


t® 

Oas. OaO^ per 

100 

0 

5.00 

5 

5.20 

10 

5*44 

15 

5.70 

20 

6.04 

25 

6.56 



Os OSMIUM 


1362 

Distribution op Osmium Tbtroxidb Bktnbrn 
Vatrr and Carbon Tetrachloride at 25®. 

(Anderson and Tbst, 1938.) 


0 


(Ml. Mol. OaQp 1.0 sn. BM3l. 

c 

On. MOI. OaO^ 

®®^* 

£ 

HgO layer (U) 

CCl^ layer (c) \ 

w 

^ HgO layer (W) 

*001^ layer (c)^ 

M 

0.0001464 

O.OI2O4 

00 

0.00189 

0.1563 

82.7 

0.000405 

0.0320 

79.0 

0.00196 

0.175 

89.3 

0.000582 

0.0424 

72.9 

0.00234 

0.22 

94 

0.000614 

0.0424 

81.2 

0.002715 

0.2564 

94.5 

0.000653 

0.0530 

81.2 

0.00381 

0.426 

112.0 

0.000715 

0.0582 

81 .4 

0,00423 

0.520 

123 

0.00135 

0.109 

80.7 

0.00459 

0.6065 

132.2 

0.00137 

0.117 

85*4 

0.00470 

0.598 

127.3 




0.00507 

0,693 

136.5 


100 gms. H O dissolve 7,24 gnis. OsO^ at 25®. 

100 gms. CCl^ dissolve 375 ± 17 gms. OsO^ at 25°* 

The authors also give vapor pressure measurements of solution of 
OsO^ .in CCl^ at 25®. 

PHOBPHORUS P. (yellow) 

Solubility in Benzene. 

(Christomanos — Z- anorg. Ch. 45, 136, V)S.) 


t®. 

Gms. P per Sp. Gr. of 

100 Gms.CflHa. Solution. 

t®. 

Gms. Pj^r 
100 Gms. C^Hq. 

Sp. Gr. of 
Solution. 


Gmt. P Mr 
xoo Gms. CftHa 

0 

1-513 


23 

3-399 

0.8875 

50 

6.80 

5 

1.99 


25 

3-70 

0.8861 

55 

7-32 

8 

2-31 

0 .8990 

30 

4.60 


60 

7.90 

10 

2.4 

0.8985 

35 

S-I 7 


65 

8.40 

15 

2.7 

0.894 

40 

5-75 

. . . 

70 

8.90 

18 

3-1 

0 .892 

45 

6.II 

. . . 

75 

9.40 

20 

3-2 

0.890 




81 

10.03 


Solubility 

OP Phosphorus 

IN Ether. 






(Christomanos.) 




t* 

Gms. P per 
. 100 Gms. 

(C2Hfi)20. 

Sp. Gr. of 
Solutions. 

t® 

Gms. P per 
100 Gms. 
(C 2 Hi 5 ) 20 . 

Sp. Gr. of 
Solutions. 

t®. 

Gms. F per 
100 Gma. 
(CaHiOaO. 

0 

0.434 


15 

0.90 

0.723 

28 

1.60 

5 

0.62 


18 

1.01 

0.719 

30 

I -75 

8 

0.79 

0.732 

20 

1.04 

0.718 

33 

1.80 

10 

0.85 

0.729 

23 

I .12 

0.722 

35 

2.00 




2$ 

1-39 

0.728 




Solubility of Yellow Phosphorus in Several Solvents at 15°. 

(Stich, 1903.) 


Solvent. 

Almond Oil 1.25 

Oleic Acid i. 06 

Paraffin i. 45 

Water o. 0003 

Acetic Acid (96%) 0.105 


100 gms. Phosphorus Tri Oxide (PgO^) dissolve 1.7 gm. P at 25®. 

(Miller, 1928.) 
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Solubility of Phosphorus in Carbon Disulfide. 

(Cohn and Inouye, 1910.) 

Gms. P Gms. P Gms. P 


V. 

per 100 Gms. 

Sat. Sol. 


per 100 Gms. 

Sat. Sol. 

r. 

per 100 Gms. 
Sat. Sou 

— 10 

31.40 

-3-5 

66.14 

0 

81.27 

- 7 -S 

35-85 

- 3.2 

71.72 

+ 5 

86.3 

-5 

41-95 

- 2-5 

75 

10 

89.8 


The above determinations were made with very great care. The authors show 
that the previous determinations of Giran (1903) are inaccurate. 

100 gms. alcohol (d = 0.799) dissolve 0.312 gm. P, cold, and 0.416 gm., hot. (Buchner) 

100 gms. glycerol (di6 = 1.256) dissolve 0.25 gms. P at 15-16°. (Ossendowski, 1907.) 

Red phosphorus is completely insoluble in turpentine even up to 270° provided 
the determination is made without access of air (sealed tube). If air is not ex¬ 
cluded a portion of the red phosphorus may be converted to yellow phosphorus 
which would dissolve. (Colson, 1907.) 

Reciprocal Solubility of Phosphorus and Sulfur, Determined by 
THE Synthetic (Sealed Tube) Method. 

(Giran, 1906.) 

(Mixtures of P and S were sealed in small tubes and first heated to about 200° 
to cause combination. They were then cooled to the solidification point and 
gradually heated to the temperature at which the last crystal disappeared. The 
Following results, which were read from the diagram, show the eutectics and 
maxima of the curves.) 


Eutectics. Maxima of Curves. 


r. 

Mols. % S in 
Mixture. 

Solid Phase. 


Mols. % S in 
Mixture. 

Solid Phase. 

-40 

33-5 

P 4 S, 4 -P« 

+ 167 

43-6 

P4S, 

+46 

50 

P4S, + P,S, 

296 

60.8 

PaS, 

230 

67-5 

PjS,+P,S» 

272 

72.1 

PaS, 

243 

75 

PA+PS. 

314 

86.1 

PS. 


Additional data for this system are given by Boulouch (1902 and 1906) and by 
Helff, 1893. 

Fusion-poiat data for mixtures of Phosphorus and Selenium are given 
by Robinson and Scott, 1933. Results for mixtures of Phosphorus and 
Thallium are given by Mansuri, 1927. 

PHOSPHORUS BROMIDE PRr^. 

Fusion-point data are given for: 

PBr_ + S^Br^ (Pusin and Makuc, 1938.) 

» ^ + SnBr* 

" 4 - SbBr 

" PSBrj (Van Arkel and lebbink, 1937.) 

PHOSPHORUS CHLORIDE PCI3. 

Fusion-point data are given for: 

PCI3 "f SnCljj (Pusin and Makuc, 1938.) 

PHOSPHORUS IODIDE PI3. 

Fusion-point data are given for: 

PI3 + Sbl^ 


Br 


Cl 


I 


(Jaeger and Doornbosch, 1912*) 
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PHOSPHORUS Oxy CHLORIDE POCI3. 

Fusion-point data are given for: 

POClg 4 (Lutschinsky Litchatschewa, 1935.) 

PHOSPHORUS SULFIDES P 4 S 3 , P 4 S 7 . P 4 S 10 . 

Solubility in Carbon Disulfide, Benzene, and in Toluene. 
(Stock, 1910) 



Gms. P4S3 per 100 Gms.: 

Gms. P4S7 per 100 

Gms. P.Sio per 

t®. 

' CSo. C»H,. 

, CeHfiCxis- 

Gms. CS]. 

Gms. CS2. 

— 20 

II .1 



0.083 

0 

27 


0.005 

0.182 

+ 17 

100 2.5 

3 125 

0.0286 

0.223 

80 

II.I 


. . . 


no 

. 

15-4 

• . . 


PHOSPHORUS SELENIDE 

LSe,. 




100 cc carbon disulfide dissolve 7.1 gm. P^Se^ at about 20°. 

Se 1928,) 

PHOSPHO MOLYBDIC ACID P2O6.20M0O3.52H2O. 

Solubility in Ether. (Parmentier, 1887.) 
t“. o“. 8.1®. 19.3“- 27.4“* 32.9”. 

Gms. Acid per 100 gms. Ether 80.6 84.7 96.7 103.9 107.9 

LEAD Pb. 

An extensive investigation of the solubility of lead in the water passing through 
lead pipes is described by Paul, Ohlmuller, Heise and Auerbach, 1906. ^ The 
solubility is increased by oxygen, CO2, sulfates and perhaps other salts; it is de¬ 
creased by hydrocarbonates. 

More recent experiments upon this subject are described by Zink, 

1933. Lead of 98.24 percent purity was subjected to the action.water 
free from and containing 00^ and various salts for periods of 24 hours. 
The bearing of these results upon the use of lead pipes as conductors 
for water supplies is discussed. Since the constituents of water 
passing through lead pipes form compounds which coat the interior of 
the pipes, the author gives the following values for the solubility of 
some of these products. 


Conpound 


Mgs. Pb dlaaolved per 11 car 


Lead Oxide PbO 

Lead Hydroxide 3Pb0.Hj,0 

Lead Carbonate (observed) 

” " (calculated) 

i basic " (observed) 

Pb0.2pb00 .H 0 (calculated) 
Lead Sulfate PbSO 

i basic " PbO.rbSO 

i " 3PbO.PbSO^.H 0 

Lead Chloride PbCl;> 

i basic " PbO.PbCl .fl 0 

? » •• 3PbO.PbCl2.H2O 

Lead Nitrate 


63.8 

93*3 

1.75 

0,04 

1*3 

less th2Ln 0.O4 
26.0 
10.6 
22.0 
696.0 

79*0 

21.0 

516.0 
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Solubility of Lead in Liquid Ammonia-Sodium Solutions at —33°. 

(Smith, F. H., 1917.) 


Gm. Atoms Sodium 

Gm. Atoms Pb 

Gm. Atoms Na 

Gm. Atoms Pb 

per Liter of Liquid 

Dissolved per Gm. 

per Liter of Liquid 

Dissolved per Gm. 

Ammonia. 

Atom Na. 

Ammonia. 

Atom Na, 

0.078 

1-95 

0.13 

2.17 

0.093 

2.20 

0.14 

2. 12 

0.094 

2.03 

0-33 

1.83 

0. no 

2.24 

0.34 

1-73 

0.12 

1,78 




A special 

Solubility op Lbad in Mercury. 
(Thonipson, 193s.) 

apparatus and technique was necessary to 

avoid the oxida- 

tion which 

rapidly 

occurs in lead amalgams. 

(te. Atom Percent 

Pb in sat. sol. 

t° 

Gta. Atom Percent 

Pb In sat. sol. 


20 

1.476 

50 

2.742 


30 

1.780 

60 

3*419 


40 

2.199 

70 

4.330 


AsO 

LEAD ARSENATE. 

Solubility of Commercial Lead Arsenate in Aqueous Solutions of Salts. 

( SUnvart, 1922. 

The sample of commercial lead arsenate was guaranteed to contain not less 
than 25 per cent of arsenic and not more than i ^/'j per cent water soluble arsenic. 
The aqueous solutions containing an excess of the lead arsenate were shaken two 
or more times daily for three weeks or more at room temperature, (jne liter of 
each sat. solution was treated with 10 cc. of H NO3 + 10 cc. of SO4 and evaporated 
to appearance of white fumes. The arsenic in the residue was determined by 
the modified Williamson method. Two concentrations of salt solutions were 
used, namely o.oi 447 normal and 0.0728 normal. The solubility of the lead arsenate 
in distilled water was found to be 3.0 parts arsenic per million. In tap-water 
containing 212 parts of solids per million (mostly Ca and Mg bicarbonates) it was 
33.8 parts arsenic per iriillion. 

Results FOR THE Solubility of Lead Arsenjvte in 0.014^7 
Normal Salt Solutions. 

Parts Arsenic dlssolvi'd per inllHun parts of aqnoous sOhillou of 

Scicoiidary Primary 

Salt of. Carbonate. Chloride. Nitrate. Bicarbonate. Sulfate. Blsiilfale. Phospbati*. Phosphate* 


K __ i 65.2 39.3 4-5 189.9 4-6 241.9 174-2 29.1 

Na..... 184.8 31.7 5,8 i 36.4 5.9 >(>0.9 168.9 11.8 

NII4_ 175.6 37.0 3.4 i 36.4 3.5 271.5 177,6 18.7 

Ca. 73.4 54.7 2.0 - 5.6 29().3 78.9 36.6 

Mg.... 4.1 36.6 3.5 37.4 4.5 268.5 93.5 21.0 
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Solubility of Commercial Lead Arsenate in Aqueous Solutions of Salts. 

( Stewart, 1922.) 

Results for the solubility in 0.0728 normal salt solutions. 

_ _Parts Arsenic dissolved per million parts of aqtteous soUHlon of_ 


Salt ot : Carbonate. Chlorlite. Nitrate. Bicarbonate. Sulfate. Dlsiilfate. Phosphate. Phosphate. 

K. 115.9 i 56 .o 8.1 99.8 5.8 647.2 292.9 78.0 

Na.. i 3 i .8 180.5 18.5 96.7 5.7 T016.9 357.0 84.6 

NHv. 119.2 - 5.4 162.5 - 838.3 892.1 63.0 

Ga. 36.5 105.4 4.3 i3.5 4.2 6 i5.2 57.7 67.5 

Mg. 20. i I0I.2 3.5 85.4 2.6’ 572.3 46.1 38 .o 


Each result in the tables represent an average of 2 to 10 determinations. 

Data are also given for the solubility of lead arsenate in soil solutions. 

Data for equilibrium in the system lead oxide, arsenic trioxide and water at 25 ® 
are given by Story and Anderson, 1924. 

Fusion point data for the systems Pbj (As 04)2 + Pb Fj, Pbg (As 04)2 + Pb CI2 
and Pbg (As 04)2 + Pb O are given by Amadori, 1916-1917, 1919. 


The solubility of commercial lead hydrogen arsenate, containing 
64.3% PbO and 32.54% in aqueous solutions of acids and sails and 

their combinations was studied by Robinson, 1929, for the purpose of 
finding the best solvent for use in removing arsenical spray residues 
from fruit under commercial conditions. It was found that acids dis¬ 
solve the maximum amount of arsenate in 5 minutes with no increase up 
to 30 minutes. Most of the dilute salt solutions dissolved only a 
trace of the arsenical. When 0.25 percent Na^SO^ was combined with 0.1 
percent flCl the solubility was increased to more than 5 times that for 
HCl alone. This combination was found to be the most effective. 


LEAD ARSENATE PbHAsO^. 

Two gm. portions of amorphous dilead arsenate were agitated at with 90 to 
180 cc. portidns of 0.0338 normal aqueous ammonia for two days. The saturated 
solutions were found to contain only traces of lead but amounts of AsaOs varying 
from 1.956 to 1.429 gms. per liter. (McDonnell and Smith, 1916.) 

EaUILIBRIUM IK THB SYSTBN LXAD OxIBK, ArSXNIC 
Pentoxide and Water at 25 • (Acid Region) 

(Tnrc&r, Flc« and 3«««o, 1931,) 


d. of 

Qbs. as 0 psr Solid 

d. of 

□■a. ASgOg 

par Solid 

sac. sol. 100 SAC* 

sol. PBaaa 

sac. sol. 

100 «■*. AAt. 

aol. Phaaa 

1.031 

2.10 

PbUAsO^ 

1.732 

54.56 

PbHAsO 

1.113 

13*40 

f< M 

1.894 

61.35 


1.219 

23*50 


2.032 

65.90 

Pb(H AsO I 

1.476 

42.6i 

fl 

2.201 

70.70 

II 

1.232 

54.56 

II 

■— 

71.4 

"+HjjAs 0 ^. 4 ng 0 

The 

results show 

that the lead 

arsenates 

are very : 

insoluble. 


Qualitative te^s of the liquid phase for the precipitation of lead as 
sulfate, chromate and sulfide gave negative results. It is suggested 
that precipitation as dilead arsenate can be used ais a quantitative 
method for the determination of lead. 

LEAD BORATE Pb(B 02 ) 2 .H 20 . 

100 cc. anhydrous hydrazine dissolve about 2 gms. Pb(B02)i at room temp. 

(Welsh and Broderson, 1915 ) 

LRAD Sub BROMIDE PbHr. 

1000 cc. sat. solution of lead subbromide in water contain 0.4 milliequivalents 
Pb Br at 25 ®, as determined by the conductivity method. (Donham, 1918 .) 
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LEAD BBOMIDE PbBr,. 


Solubility in Water. 

(Lichty — J. Am. Chem. Soc. 25, 474, '03.) 


t«. 

Density 
of Solutions, 
H2O at o®. 

Gms. PbBr2 per loo 

Milligram Mols. PbBr2 per 100 

cc. Solution. 

Gms. H2O. 

cc. Solution. 

Gms. H2O. 

0 

1.0043 

0-4554 

0-4554 

1.242 

1.242 

15 

I 0053 

0.7285 

0.7305 

1.987 

1.989 

25 

I .0061 

0.9701 

0-9744 

2.646 

2-655 

35 

I .0060 

I.3124 

I .3220 

3-577 

3-603 

45 

1.0059 

1-7259 

1-7457 

4-705 

4.760 

55 

I . 00^6 

2.1024 

2.1376 

5-731 

5.827 

65 

I .0028 

2.516 

2-574 

6.859 

7.016 

80 

1.0000 

3-235 

3-343 

8.819 

9 -II 3 

95 

0.9095 

4.1767 

4-3613 

II .386 

II .890 

100 


4-550 

4-751 

12.40 

12.94 

Solubility of Lead 

Bromide in 

Water at 

Temperatures 

Above 100® 


(Bttnrach. OjEdatK), Schlffers and «ind»rllch, I9?r7.> 



Qaa. per 

100 0n8. sac. sol. 

C*’ 

Qua. PbBr^^ per 
100 0es. aac. sol. 

143 

7.3 

285 

33-5 

181 

12.0 

302 

46.7 

217 

17. 1 

302 

57.5 

245 

22*4 

302 

71.0 

26.7 

28.2 

307 

86.6 


Between ^9 and 80 percent two liquid layers are formed at 302®. 

Solubility of Lead Bromide in Aqueous Hydrobromic Acid 

AT 10°. 

TOO grams HjO containing 72.0 grams HBr dissolve 55.0 grams 
PbBrg per 100 gms. solvent, and solution has Sp. Gr. 2.06. 

(Ditto — Compt. rend 92, 719, ‘81.) 


Solubility of Lead Bromide in Aqueous Solutions of 
Hydrobromic Acid at 25®. 

(V. H«v«ay and Wagner, 1930*) 


d. or 

Nomallty ot 

Cfcna. PtoBr^j per 

aac. sol. 

aq. HBr aolucion 

100 cc sac. sol. 

1.005 

0.0 

0.9711 

1.0074 

0.014 

0.946 

1.056 

1.065 

0.390 

1 . 0<?9 

1.721 

0.980 

1*443 

4* 200 

24.540 
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T.RAT> BBOMIDE PbBr,. 

Solubility of Lead Bromide in Aqueous Solutions of Salts at 28 ®. 



An. 

salt 

Gm. mol. Pblii’a 


solution. 

per liter sat. sol. 

H 

qO 1 

ilone 

0.02625 

0. 

48 /I 

iKGi 

0.00556 

0. 

97 

» 

o.oo 582 

I. 

94 

» 

0.00620 

2. 

9 ^ 


0,01057 

3 . 

88 

» 

o.oi 5 o 5 

0. 

79/i 

KBr 

0.00725 

I, 

58 

» 

0.00874 

2. 

16 

» 

0.02650 

3 . 

23 

» 

0.08542 

4. 

28 

» 

0.17900 

0. 

47/1 

,NaGl 

0.00456 

0. 

90 

)) 

o.oo 56 i 

I. 

89 

» 

0.00844 

2. 

84 

» 

0.01466 

3 . 

79 

)) 

o.o 3 o 53 

4. 

74 

)) 

0.06144 


(Herz and Hellebrandt, 1923.) 
Aq. salt Om. raol. PbBi's 

solution. per liter sat. sol. 

o.73/iNaBr 0.00860 

1.47 » 0.02247 

2.20 » 0.07043 

2.93 » 0.1958 

3.67 » 0.3936 

^.40 » 0.7337 

Ba CU 

0 . 02/1 -^ 


1.04 

2.08 

0 . 45/1 

0.91 

r.82 

2.76 

3.67 

0.49/1 

0.98 

1-97 


BaBr., 


Ga GU 

2 

» 

» 


0.00574 

o 00765 
0.02388 

0.00607 

0.01091 

0.04443 
o.1604 
0.41 4 (^ 

o.00462 

0.00544 

0.00693 


Aq. salt 
solution. 


Br 


2 . 95/1 

3.93 

0.5 in 

i .04 
2.08 
3 . i 3 

4.17 

0.66/1 

l .23 
2.66 
3.09 

4.18 

0 . 52/1 

1.04 

2.08 

3.12 

4.16 


GaGU 


GaB 


1 ^ 


2 

» 

)) 

» 

SrGl. 

2 

» 

» 

» 

» 

Sr Br.> 

2 

» 

» 

» 

» 


Gm.mol.PbBi-j 
per liter sat. sol. 

0.01357 

0.02355 

0.00677 

0.01205 

0.04380 
0.1175 
0.5187 

0.00564 

0.00627 

0.01545 

0.02000 
0.02718 

0.00673 

0.01273 

0.04367 

o.1559 
0.5687 


Solubility of L*ad Bromide in Aqueous Salt Solutions at 25° 
(Randall and Vlettl, 19R8.) 


In Aq.ueous Solutions of: 

Lead Nitrate Barium Nitrate Cadmium Bromide Potassium Nitrate 


Qbu Hols, per 

1000 9«®. HO 

_^ . 

On. Hols, per 

1000 »»«. H O 

_f_ 

Om. Hols, per 

1000 »««• H^O 

Cte. Hols, per 

1000 «»a. HjpO 


PbBr^ \ 'Ba(NOg)j, 

PbBr^ \ 

/ CdBr^ 


/ K§r 

PBlr^ 

0.002 

0.02664 

0.000 

0.02680 

0.0010 

0.02637 

0,001 

0.02645 

0.005 

0.02644 

0.002 

0.02735 

0.0020 

0.02591 

0.002 

0.02611 

0.010 

0.02622 

0.005 

0.02808 

0.0050 

0.02466 

0.005 

0.02500 

0.050 

0.02663 

0.010 

0.02883 

0.0100 

0.02307 

0,010 

0.02345 

O.ioo 

0.02954 

0.020 

0.03034 

0.0500 

0.01450 

0.050 

0.01380 

0.200 

0.03544 

0.050 

0.03370 

0.1000 

0.01117 

0.100 

0.00859 

0.500 

0.05342 

0.100 

0.03780 

0.2000 

0.00939 

0.200 

0.00694 

0.952 

0.07754 

0. 200 

0.04385 

0.$000 

0.01072 

0.389 

0.00700** 

1.6SS 

0.1268 

0.3513 

0.05008 

1.000 

0.01597 

0.804 

0.00740’* 

1.964 

0.1346* 

0.4116 

0.05337' 

• 4.182 

0.06508* 

1.200 

0.01137** 

' These 

solutions 

simultaneously saturated 

with both 

salts. 



••Solid phase 2PbBr2.KBr. 
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Solubility of Lead Bromide in Aqueous Solutions of Potassium Bromide 
AT 45 ® AND Vice Versa. (Barrajjfe, it)i>6.) 


Gms. per 1000 gms. sat. sol. 


Gms. per 1000gms. sal. sol. 


Kill*. 

Pblira. 

Solid Phas(‘. 

It Dr. 

PhDr.^. 

Solid Phase, 

0.0 

9-69 

PbBr. 

190.5 

6.66 

KBr.al’bBii, 

0. 5 () 

9.46 

» 

206.4 

7.53 


1. 3 ( 

8.75 

» 

216.1 

8.68 


4.23 

7.8a 

» 

256-9 

14.94 

» 

i 3.25 

3.47 

)) 

3 o 1. T 

3 1.60 

))-4-KDr.PbBr.l/.nLU 

22.92 

a. 5 () 

» 

4 i 9-7 

36.22 

KBr.PbBr.,.i/3H20 

49. 

3.10 


338.0 

42.48 


56 .09 

2.92 

KBr.2PbBr., 

356 . <S 

50.38 

» 

lag. 4 

3 . 3 o 

» 

388.7 

72.00 

» -f-KBr 

i 3 i .8 

3.45 

» 

3 t) 3.2 

49 *‘^'9 

KBr 

145.4 

4.27 

» 

402.8 

18.35 

)) 

T8a.7 

5 . (io 

» 

4 o 5 .2 

0.0 

)) 


Data for the solubility of mixed crystals of lead bromide and lead chloride in 
water are given by Meyer, 19*22, 1926. 

Solubility of Lead Bromide in Pyridine. 

(Heisc, 1912.) 


t“. 

Gms. PbBr; jxsr 
100 Gms. Pyridine 

Solid Phase. 

t". 

Grns. PbBro per c 

100 Gms. Pyridine. ^ 

— 26 

I .02 

PbErs-aConsN 

45 

0.661 PbBr2.2C5H5N 

—10 

0.89 

it 

64 

0.800 

-- 5 

0.84 

U 

77 

0.969 “ 

0 

O-80 

u 

95 

1-33 

+ 13 

0.661 

« 

100 

1.44 

19 tr. pt. 

26 0.583 

“ +PbBr2.2QH5N 

PbBr 2 . 2 C 8 H 5 N 

105 

1.56 


100 gms. liquid Sulfur Dioxide tSO^,) dissolve 0.012 gni. PbBtg at 0®. 

(Jander auid Ruppolt, 1937,) 


Fusion-point data are given for: 


PbBr > AgBr 

" ' + PbCl- 

" ^ ?hh\ 

" + Pbl" 

" > PbO 


(Tubaudt and Eggert, 1920.) 
(Monkemeyer, 1906.) 

(Sandonnini, 1911.) 

(Monkemeyer, 1906.) 

(Sandonnini, 1914; Raroni, 1934.) 


LEAD Dicyclohexyl DiBROMIDE (CoHiOaPbEri. 

LEAD Dicyclohexyl DiCHLORIDE (CeHiO^PbCh. 

Solubility of Each in Several Solvents at 22.5®. 

(Griittncr. 1914-) 

Grams i>er 100 Grams Solvent. 

Solvent. 


Benzene 

Carbon Tetrachloride 
Chloroform 

Alcohol + Pyridine (i: i) 


(C6Hu)-.PbBr.,. 

0.014 

0.004 

0.078 

2.560 


(CeH.D^PbCl*. 

0.016 

0.004 

0.083 

2.904 


Similar results are also given for lead tetracyclohcxyl, Pl)(Cf,Hu)4, lead tetra- 
phenyl, Pb(C6H6)4, and lead diphenyldicyclohexyl, Pb(C6H6)2(C6Hu)2. 

* (ims. per 100 Gms. Solvent. 


Solvent. 

Alcohol 

Benzene 

Carbon Tetrachloride 
Ethyl Acetate 


Pb(C 6 H„) 4 . 

0.010 
1.068 
0.244 
0.030 


Pb(C 6 H 5 ),. 
0.020 
I. 145 

0303 

0.123 


Pb(C«H6)2(QHu),. 

0.324 

2.298 

0.845 

0.231 
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LEAD BROMATE Pb(BrO,) . 

3 2 

Solubility of Lead Bromate in Aqueous Salt Solutions at 2«5 

(MacDougall and Hoffman, igse.) ^ 

Results for Aqueous Solutions of: 


Potassium Nitrate 


Sodium Nitrate 


d. of 
sau sol. 

1.0112 0.0 0.03437 

1.0156 0.04883 0.03924 

1.0181 0.09934 0.04378 

1.0286 0.1956 0.05104 

1.0456 0.3901 0.06396 

1.0608 0.5784 0.07577 

1.0906 0.9339 0.09818 

1.1327 1.4419 0.1293 

1.1833 2.0352 0.1685 

1.2220 2.6423 0.1732 


Mols. p er ^ter sac. sol. 

PbfBrOj N 
3 2 


Lithium Nitrate 


fM. Mols. per Hear sac. sol. 
^ LIno, ^ 


P^>(BrOj)g 


1.0135 
1.0158 
1.0244 
1.0348 
1.0446 
1.0649 
1.0880 
1.1302 
1.1887 
1.2562 


0.04925 

0.09873 

0.2049 

0.3633 

0.5815 

0.9644 

1.4258 

2.3032 

3.5192 

4.9703 


0.03849 

0.O4224 

0.04874 

0.04800 

0.06517 

0.07867 

0.09337 

0.1190 

0.1534 

o.1930 


Calcium Nitrate 


d. of 

Oei. Mols. per 

llcer sac. sol, 

sac. sol. 

/ 

'TF 75 ?op 7 - 

1.0141 

0.04833 

0.03884 

1.0184 

0.1013 

0.04317 

1.0266 

0.1991 

0.04984 

1.0424 

0.3938 

0.06144 

1.0564 

0.5874 

0.07112 

1.0837 

0.965s 

0.08898 

1. 1460 

1.8655 

0.1294 

1.2010 

2.6860 

0.1651 

1-3378 

4.8546 

0.2536 

1.4824 

7.1770 

0.3416 


Strontium Nitrate 


dm. Hols, per llcer sac. sol. 


sac. sol. 


Pt)(BrOg)g 

1.0117 

0.00557 

0,03581 

1.0129 

0.01031 

0.03702 

1.0144 

0.01958 

0.03893 

1.0226 

0.05020 

0.04455 

1.0332 

0.09944 

0.05180 

1.0548 

0.1975 

0.06339 

1.0933 

0.3903 

0.08177 

1.1301 

0.5804 

0.09739 

1.1971 

0.9446 

0.1249 

1.3438 

1.7789 

0.1765 

1•5261 

2.8704 

0.2228 


Lead Nitrate 


Cta. Mols. per liter sac. sol. 


d. of 
sac. sol. 


C^. Mols. per llcer sat. sol. 


1.0099 

0.00627 

0.03565 

1.0117 

0.01116 

0.03640 

1.0135 

0.02156 

0.03921 

1.0195 

0.05162 

0.04298 

1-0313 

0.1215 

0.05387 

1.0425 

0.1975 

0.06202 

1.0869 

0.4920 

0.08769 

1.1283 

0.7784 

0.1105 

1.2090 

1.3805 

0.1435 

1.3074 

2.1719 

0.1813 

1.4215 

3.1950 

0.2118 


1.0104 

0.00495 

0.03371 

1.0118 

0.00992 

0.03312 

1.0132 

0.01990 

0.03258 

1.0219 

0.04981 

0.03161 

1.0356 

0.0994 

0.0314s 

1.0643 

0.1978 

0.03264 

1.1120 

0.3882 

0.03657 

1-1735 

0.5804 

0.04102 

1.2786 

0.9470 

0.05046 

1.3402 

1.1663 

0.05613 

1.4011 

1.3807 

0.06183 



1371 PLUMBUM Pb 

LEAD FORMATE Pb(HCOO) 2 . 

Solubility of Lead Formate in Aqueous Solutions of Barium Formate at 25^ 

(Fock, 1897.) 


Mol. % in 

Solution. 

Grams per Liter. So. Gr. of 

In Solid Phase Mol. % ol 

Pb(HCOi)2. 

Ba(HC 02 ) 2 . 

' Pb(HC02)j. BaCHCO,),.' Solutions. 

PbCHCO,).. 

Ba(HCOo)2 

0 

100 

28.54 I.2204 

0 

100 

0.29 

99.71 

I.104 28.65 1.2213 

1.72 

98.28 

0.74 

99.26 

2.803 28.90 I:. 2*251 

5-29 

94.71 

1.24 

98.76 

5.309 32.24 1.2529 

11.94 

88.06 

2.91 

97.09 

11.42 29.29 I.2341 

24.81 

75*19 

5-92 

94.08 

23.11 28.13 1-2355 

56-54 

43-46 

100 

0 

28.35 ... I.0911 

100 

0 

Solubility 

OP Lbad Format* in Formic Acid Dbterminbd 




BY THB Frkrzikg-Point Method. 





(Kendall and Adler, 1921.) 



.0 


OM. Mol. Pb(HC 00 )j, per 

Solid 


b 


100 9>L. nol. sac. sol. 

Phase 


20 


0* 21 

Pb(HOOO)j, 


73 «l 


0.30 

II * 


109 * 4 


0*42 

" 


124. 5 


0.51 

l> 


LEAD METHIOHATE 

Pb CH^0,S^.2lI,0. 




100 gnis. H^O dissolve 8.it gm.' PbCIi.O.S. at 25*^. (Backer and 
Terpstra, 19I9.) « e * CH 

LEAD ACETATE Pb(CH 3 COO) 2 . 3 HjO,. 

Solubility of Lead Acetate in Water. (Dundon and Henderson, 1922 .) 

The analysis of the saturated solutions was made by a method of « floating 
equilibriumTo a known weight of saturated solution of unknown concentration, 
water was added untill the mixture attained the same density as a glass float 
calibrated at a definite arbitrary temperature. The saturated solutions were 
prepared by constant stirring in a thermostat and approaching equilibrium from o ®.5 
to 3 <^.o above the temperature desired. The solid was Pb (CH3 CO 0)2.3 112 0 in 
all cases. 

Gms. IM) (CH, COO), Gms. IM) (CH, COO), 

ppi* 100 gms. _ 100 gins. 


t*. 

d of sat. sol. 

H, 0 . 

sal. sol. 

t“. 

d of sat. sol. 

n,o. 

sat. sol 

0.. 

1 . 140 

19*7 

16.5 

3 o 

. I .41 

69-7 

4 i . 1 

5 .. 

. 

23.6 

19*4 

35 . 

1.48 

88.9 

47. * 

10., 

. 1.195 

29.3 

22.8 

40. 

1 .60 

1 16.0 

53.7 

i 5 .. 

1.220 

35.6 

26.4 

45., 

. I .73 

i 53 .o 

60.7 

20.. 

I . 260 

44.3 

30.7 

5 o., 

. 1.88 

221.0 

67.6 

25 . . 

i. 33 o 

55.2 

35.6 






Solubility of Lead Acetate in Aqueous Solutions of Acetic Acid. 

( Osaka and Hara, 1917.) 

The saturated solutions were prepared by constant agitation for two days. 
The lead in the saturated solutions was determined as sulfate. 

Gms. Pb(CHaCOO).^ per 100 gms. sat, sol, at 


Normality of Aq. CH, COOH. 28*. 38*. 45*. 

0.025 . 35.11 46.65 60.61 

o.o5. 34.96 46.56 60.55 

O.IO. 34.72 46.35 60.4^ 
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LEAD ACETATE 

Equilibrium ih thb System Lead Acetate, Acetic Acid and Water at 25°. 
(Tarbutton and Vosbur^, 193 ?.) 

From 7 to in. days were re-iuired for attainment of eiuilibrium depending 
upon the manner of preparing the solutions. The previous results of 
Sandved, i927» are shown to be in error in certain respects. 


ana. par 

100 gas. aab. aol. 

Solid 

Ins. per 

100 j^a. sac. sol. Solid 

^CHjCOOH 

^(CH^doO) ' 

Phaaa ^ CH^COOH 

PbfCH^COOg 

' Phase 

0.00 

35.50 (l) 

Pb(CHjC00)j,.3H^ 

24.13 

68.33 

Pb(CH COOl .4H,0 

8.21 

35.44 

II 

25.50 

70.54 

II 

iq.i4 

39.13 

11 

25.20 

71.54 

" 

26.91 

47.11 

It 

30.94 

66.00 

Pb(CH COO) .iCFimOff 

26.55 

57.38 

II 

31.71 

65.66 

If ^ 0 

22.27 

67.90 

" + PbJCH.OOO),. 

40.19 

58.29 

n 



411,0* 

41.82 

57.06 

If 

23.2s 

68.15 Pbicn^cxxiig.iiigO 

44. 56 

54.95 

If 


(1) Jackson, 1914- 


The authors also give the following results at 30°. 


Ons. per 100 

gns. sac. sol. 

Solid 

Ons. per 100 

sac. sol. 

Solid 

^ SH~CbOH 

Pb(CHjjCOO)j» 

^ Phase 

^ CK^COOH 

PW(CH,C 00 ) 

2 

Phase 

9.64 

41.61 

Pb( 011 , 000 ) ^.311^0 

25.40 

69.45 

Pb(CH 000 ) 4 H 0 

17.47 

45 * 8 i 

" 

20.49 

69.27 


11 

23.78 

55.43 

II 

24.36 

73.50 


II 

22.45 

63.08 

II 

23.66 

72. 13 


11 

23.86 

71.08 

'* 

19.92 

70. 18 


It 




23.39 

70.45 




LEAD ACETATE Pb(C2H302)2.3H20. 

Equilibrium in the System Lead Oxide, Acetic Acid, Water at 25°. 

(Sakabe, 1914.) 


Gms. ner 100 Gms. Sat. Sol. 

PbO. 

CHjCOOH. ■ 

4.18 

21*53 

3.80 

16.78 

3.16 

13.07 

2.64 

5*49 

3-34 

536 

4-38 

7-30 

5-i8 

7.92 

5-59 

7.72 

6.51 

7-79 


Solid Phase. 
Pb(C 2 HA) 2 . 3 H 20 


“ +(CjHA)(HO)Pb 
(C,HA)(HO)Pb 


PbO. 

^CitcOOiT So).dP),a«. 

7-15 

7.26 

(C 2 H, 0 ,)(H 0 )Pb-l- 

(CaH 302 ) 2 Pb. 2 (H 0 ) 2 Pb 

5.20 

5.61 

(QH302)2Pb.2(H0)aPb 

3.78 

417 

“ 

2.89 

2.51 


1-45 

1.03 

“ 

1.05 

0.54 

PbO 

1.07 

0.48 

U 

I 

0.20 



Equilibrium was attained quickly in the acid solutions but 2-3 days were required 
in case of the basic salts. Both sat. solutions and solid phases were analyzed. 
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PLUMBUM 


Equilibrium in the System Lead Acetate, Lead Oxide, Water at 25®. 

(Jackson, 1914) 


ds^ot 
Sat. Sol. 

Gms. per loo Gms. Sat. Sol 

Solid 

d^oi 

Gms. per TOO Gms. Sat. Sol. Solid 

■ PbO. 

Pb(C,HA)2- 

Phase. 

Sat. Sol. 

PbO. Pb(C 2 H 302 )i 

Phase. 

1.326 

— 0.27* 

35-19 

1-3 

2.280 

24.74 

49.21 

3.1.3+1.2.4 

1-334 

(+0.10 

35 -60 

it 

2.048 

23-59 

43-17 

1.2.4 

1-367 

1.01 

37-14 

it 

1.951 

22.78 

40.78 

a 

1.422 

3-38 

38-93 

it 

1-657 

19.63 

31.40 

it 

I-531 

6.01 

41-95 

(C 

1-599 

18.73 

29.63 

a 

1.658 

9-47 

44.71 

u 

1.382 

14.62 

20.96 

a 


14.22 

47.88 

it 

1-348 

13.41 

19.65 

a 

1.852 

14.44 

47.92 

it 

1.229 

10.66 

12.99 

it 


15.89 

48.95 I 

•3+3-1-3 

1 .157 

8.47 

8.64 

iC 

1.930 

15.90 

48.42 

3 - 1-3 

1.119 

7-87 

5-27 

a 

1.942 

16.25 

48.85 

iC 

1.117 

7-79 

5-25 

i< 

1.956 

16.65 

49.04 

ic 


7.17 

4.17 

Pb(OH)* 

2.024 

18.83 

48.71 

it 

1.100 

6.84 

4.31 

it 

2.161 

22.23 

48.52 

it 

1.095 

6.54 

4.25 

a 

2.193 

22.94 

48.96 

it 

1.085 

5-91 

3.82 

it 


23.28 

49.14 

it 

1.07s 

5-29 

3-40 


2.220 

23-53^ 

49.01 ... 0.20 O.II 

In this case the acidity is expressed in' terms of PbO. 



1.3 = Pb(C2H302)2.3H20, 3.1*3 =3Pb(C2H302)2.Pb0.3H20, i .24 = Pb(C2Ha02)2- 

2Pb0.4H20. 

The above results show the solubility of lead acetate in aqueous solutions 
containing increasing amounts of lead hydroxide. The mixtures were constantly 
agitated for periods varying from 2 to 7 days. Both the saturated solutions and 
the solid phases were analyzed. The basic lead in a given sample was determined 
by measaring the volume of standard acid neutralized by it. The neutral lead 
acetate was determined by precipitation of the lead as sulfate or as oxalate. 


Solubility of Lead Acetate in Aq. Solutions of Potassium Acetate at 25° 

(Fox, 1909.) 

Gms. per loo Gms. Sat. Sol. 


CftCOOK. 

O 

13-87 

15-40 


(CH,COO).Pb. 

35-9 

38-05 

36.90 


Solid Phase. 


(CH3COO)2Pb.3HsO 


Rxperiments on the formation of basic lead acetates in aqueous ammonium 
hydroxide and sodium hydroxide solutions are described by Dubrisay and 
Saint Maxen, 1936* The temperature or method of securing saturation is 
not stated. The results are given only in the form of a diagram which 
shows that in each case the amount of lead in solution increases from 
about 20 to 3f|. percent as the concentration of alkali increases from 0 
to 0.04 gni. mol. percent (?) and then very rapidly decreases as the 
concentrations of alkali increases to about 0.1 gm. mol. percent. 
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Pb PLUMBUM 

LEAD ACETATE 

Equilibkiom in the System Lead Acetate, Lead Chloride and Water at as®- 

fSandved, 1929.) 

The mixtures were prepared at 35 ° and after cooling to 25° eciuilibrium 
attained in 5 hours. The concentration of free acid in the solutions 


varied from 1.4 to 1 
ing not ternary but 

tea. per 100 ^s. sat. sol. 

,6 percent. The 
"pseudo ternary". 

Solid 

system 

Ckns. per 

is therefore strictly speak- 

100 gpBs. sat. sol. Solid 

__ 



Phase 

' PbClg 

PbCCH^COO)^^ 

Phase 

0.0 

35.53 

Pb(CH,C00)..3H„0 

3.32 

25.95 

D.S 

0.73 

35.92 

11 •’ 

4.48 

21.2$ 

" PbCl 

1.08 

36.40 

II 

4.00 

20.63 

R>Cl3 

1.46 

37.43 

" D.S 

3.01 

13.47 


2.03 

36.44 

D.S 

2.07 

6.91 

" 

2.43 

30.21 

" 

1.06 

0.0 

II 


,D.S. = PbCl.Cfi3C00.Pb(CH3C00)2.iCn3C00H. 

The author also gives similar results for the temperature as well 
as complete results for the quarternary system PblCH^jCOOlg + PbCl^^ • 4 - 
CW^COOW HgO at 25°. 

Solubility op Lbab Acetatk in Acetic Acid Determined. 

BY THE Freezing-Point Method. 

(Davidson and Chappell, 1933 ; Davidson and McAllister, 1930.) 


^ On. «ol. Pb(^OOO) 

^ per Solid 

„ Gkn. mol. 

t° j -- 

Pb(CH 000 ) 


SB. nois. sab. 

'8ol> Phase 

^ 100 »"• 

mols? sat. 

16.5 

0.0 

CH3C00H 

40.5 

24.77 

15.52 

5.18 

" 

48.7 

30.23 

14.24 

8.42 

It 

52.9 

33*55 

13.40 

11.53 

+ Pb.iH 

56.4 

36.6 

9.55 

19.78* 

II 

49.0 

35.69* 

8,05 

21.99* 

It 

68.0 

38.27 

“ 0*3 

32.97* 

" 

100.5 

44.9s 

" 3.1 

37.48* 


139.0 

59*55 

20.3 

14*67 

Pb.iH 

165.0 

71.83 

32.8 

20.57 

It 

204 

100.00 


Solid 

Phase 


Pb.iH 


•' + Pb(CH_CX) 0 L 
Pb(CHjCOO)^ 


= Metastable. 


Pb.iH = PblCH COOg.iCH COOH. This branch of the curve could be 
located only by^seeding tne mixtures with crystals of the salt. The 
solubility of this hemisolvate in acetic acid is 16.75 percent 

or 52.16 gnis. per 100 gms. sat. solution at 25®. 


100 Methyl Alcohol (CH OH) dissolve 74.75 Pb(CH ^^000 )^. 

3H 0 at 15° and 214.95 at the b. pt. 

100 gms. Methyl Alcohol (CH 3 OH) dissolve 102.75 gms. Pb (CHgCOOlg 
at 66.1°(b.pt.). (Henstock, 1934.) 



PLUMBUM 


Solubility of Lead Acetate in Aqueous Solutions of Ethyl Alcohol at 25“. 






(Seidell, 1910.) 




wt. % 

CjHsOH 

in 

Solvent. 

dos of 
Sat. 
Sol. 

Gms. 

(CaHaO^sPb 
per 100 Gms. 
Sat. Sol. 

wt.% 

Solid Phase. 

Solvent, 

^25 of 

.Sat. 

Sol. 

Gms. 

Solid Phase. 

Sat. Sol. 

0 

1-343 

36.5 (C2H3C)2)2Pb.3H20 70 

0-955 

12.4 

(CsH,02)2Pb.3H20 

il ■ 

10 

1.275 

32.3 

(t 

80 

0.907 

9.4 

20 

1.215 

28.6 

(C 

8 r 

0.905 

9 

it 

30 

I-I 57 

25 

<c 

35 

0-855 

4 

(C 2 H 302 ) 2 Pb 

40 

1.105 

21.9 

ct 

90 

0.826 

1.6 

il 

50 

I -055 

18.7 

tc 

95 

0.806 

0.6 

il 

60 

1.002 

15-6 

tc 

100 

0.790 

0.4 

(C 


icx)gms. 95% formic acid dissolve o.99(?)gm. Pb(C2H302)2at 19.8°. (Aschan, 1913.) 

100 gms. anhydrous lanolin (m. pt.46®) dissolve i.igm. Pb(C2H302)2 at 45°. (Klose/o;.) 

100 gms. glycerol dissolve about 20 gms. Pb(C2ft302)2 at 15°. (Ossendowski, 1907.) 

100 gms.glycerol of a? = 1 ( = 86.070) dissolve 129.3 gms. Pb(GH3GOO)2 at 

» of 1.9.645 (=98.070) ’> 143-0 » » 

( Holm, 1921 , 1921 «, 1922 .) 

LEAD salt (neu'tral) of racemic ^ Methyl ADIPIC ACID. 

100 gms. sat. solution in water contain 0.35 gm. of the salt at 90 *^. (MfMiris.se.) 

LEAD TARTRATE PbQO^H^. 

Solubility in Water. 

(Caatom and 2 ^chodcr — Bull. soc. chim. [3] 33 , 751, ’05; Partheil and Hiibner — Archiv. Pharm. 241, 

413. ’03 •) 


t ®. 

Gms. PbC406H4 per 

t 

Gms. PbC406H4 per 

t 

Gms. PbC406H4 per 
100 cc. Elution. 


100 cc. Elution. 


100 cc. Elution. 


18 

0.010 (P. andH.) 

50 

0.00225 

70 

0.0032 

25 

0.0108 

55 

0.00295 

75 

0.0033 

35 

0.00105 

60 

0.00305 

80 

0.0038 

40 

0.0015 

65 

0.00315 

85 

0.0054 


Note. — The positions of the decimal points here shown are just 
as given in the original communications. 

100 gms. alcohol of 0.8092 Sp. Gr. (about 95%) dissolve 0.0028 gm. 
PbG40<iH4at 18°, and 0.00315 gm. at 25®. (P. and H.) 

LEAD TARTRATES Active, PbC^HiOr.; Racemic, Pb,G 8 H 80 ,,. 4 H.O. 


Pb 


CH 


Solubility of Each Separately in Water. 

(Duboux and CuUat, 1921 .) 

Results for the Active salt. Results for the Racemic salt. 


t”. 

Gms. PbC^HtOc 
per 100 gm.s. sal. sol. 

Solid 

Phase. 

r. 

Gms. PbsCgirgbiu Solid 

per too gms. sjit. sol. Plmse. 

0 . . . 

... 0.0097 


0... 

... 0.0038 Pb-XyHsO 

19 . 5 . 

... o.ooSo 

» 

12.5. 

... 0.0020 » 

9 . 5 . . . 

.... o.oo 35 

» 

95 . .. 

... o.oo 34 

37.5. 

0.0046 

» 

37.5. 

... 0.0066 » 


Solubility of Lead Tartrate in Water and in Aqueous Solutions at | 8 <^. 


(Auerbach and Weber, 1925 .) 

Gms. PbCiir.O; Gms. PliC.U.O,. 

Solvent. per liter sat. sol. Solrenl. per liler sal. sol. 

Water... o.oriS (/■jh= 5 . 6 ) Aq. 4.o n GHsGOONa.. 14.64 

Aq. o.oi /i‘H Cl.. 0.526 » 1.0 n CH3GOONH,. 1.95 

» O.TO/l » . 6.75 » 4.0/1 )) . 13 . 09 . 

» i.o /iGHaCOONa. i .38 n" 5 o wt. "/o Cdl^OH. 0.00 


LEAD FUMARATE PbG 4 H 204 . 

roo gms. H2O dissolve 0.09.5 gm. Pb(G.vH2 04) at 3 o\ 


(Weiss and Downs, 1923 .) 
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LEAD MAIATK Pb.C«H,0,.3Hs0. 

Solubility in Water and Alcohol. 

(Partheil and Htibner, 1903.) 

100 grn- H2O dissolve 0.0288 gm. PbC4H406.3H20 at 18®, and 0.06504 gm. at 
25 ^ 

100 gms. 95% alcohol dissolve 0.0048 gm. PbC4H406.3H20 at 18^-25®. 

Density of alcohol employed = 0.8092. 

LEAD MALATE (<) Pb(CvIlLO.,). V2 

100 cc. sat. solution of lead malate in water contain 0.090?. gm. Pb (G4H4 0 ^,) 
at 18O and the solution has pn ~ 5.9. ( Auerbach and Weber, 1925.) 

100 gms. 1X2 0 dissolve o.?i gm. i lead malate at 3 o®. ( w<ms.s and Downs, 1923.) 


Solubility of Lead Malate in Aqueous Solutions at 18 ®. 

( Auerbach and Weber, 1925.) 

Gms. I'b (G, ir, 0 .d Gms.l>b(C., 11 , Ob) 

Aqueous solution. per liter of sat. sol. . Aqueous solution. per liter of sat. soi. 

o.oinHGl. i.aoS 4 -o/i CFLjCOONa. 171.2 

o.ionHCl. 16.o 5 4-<>«CH3COONHt. 300.6 

i.o n CHsCOONa.... 23.52 5 o wt. |)er cent C.HjOH. 26.0 

1.0 nCHaCOONHt... 36.3 


CH 


Solubility of Active and Racemic Lead Malates in Water. 

( Duboux and Cuttat, 1921.) 

Results for Active Lead Malate. Results for Racemic Lead Malate. 



Gms. Pb(C,n,0B) 



Gras. PboC, n.O, 


t". 

per 100 gms. sal. sol. 

Solid Phase. 

t". 

per 100 gms. sal. sol. Solid Phase. 

0. . . 

... 0. 015 

Pb(G,H403).2H20 

0.... 

,.. 0. 015 

Pb^CsHsO.o.allsO 

12 . 5 . 

... 0.027 

» 

12 . 5 ., 

. . . 0.023 

» 

25 . 0 . 

... 0 .o 52 

» 

25 .... 

... o.o 35 


37.5. 

... 0.089 

w 

37.5. 

... 0.0545 

» 


LEAD MALEATE PbC,IL04. 

ioo gms. Hj 0 dissolve 0.062 gms. Pb C4 Hj O4 at 3 o®. (Weiss and Downs, 1923.) 

LEAD SUCCINATE PbC4H404. 

Solubility in Water and in Alcohol. 

(Partheil and HUbner, 1903.) 

IOO gms. HaO dissolve 0.0253 gm. PbC4H404 at 18®, and 0.0285 8^- at 25®. 

IOO gms. 95% alcohol dissolve 0.00275 gm. PbC4H404 at 18®, and 0.003 gm. 
at 25®. 

Density of alcohol used = 0.8092. 

Solubility of Lead Succinate in Water. 

(Cantoni and Diotalcvi, 1905.) 

_ lo"* 31** 33*. 39*- so*. 

Gms. PbC 4 H 404 per ioo cc. 

sat. sol. 0.015 0.019 0.024 0.027 0.029 


Solubility of Lead Succinate in Water and in Aqueous Solutions at 18 ®. 

(Auerbach and Weber, 1925.) 


Gms. Pb((:,ri,Od 
Solvent. per liter s!it. sol. 

Water. 0.228 (the sat. sol. has 

Aq. 0.01 71 HCl. 2.04 

» o. 10 72 HGI. 6.98 

» 1.0 71 CH3 GOO INa . 9-6 o 

)x i.OTiCHaCOONH^..... i 3 . 2 i 
" 60 % CgHgOH. 0.017 
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LEAD CITRATE Pb(CjH50,),.H,0. 

Solubility in Water and in Alcohol. 

loo gms. H2O dissolve 0.04201 gm. PbCCeHsO7)2.1120 at 18^, and 
0.05344 gm. at 25°. 

100 gms. alcohol (95%) dissolve 0.0156 gm. PbCCgHsO7)2.1120 at 
18®, and 0.0167 gm. at 25°. (Partheil and Hiibner — Archiv. Pharm. 241» 4i3i '03.) 


Solubility of Lead Citrate in Water and in Aqueous Solutions at 18® 

(Auerbach and Weber, 1925.) 




Gms. Pb,{C6Hs07)a 


Solvent. 

per liter sat. sol. 

Water. 

0.169 (/)H of sat. sol. = 6 . 3 j 

Aq. 

0.01 n HCl . 

1.46!) 

» 

0.10 71 H Cl. 

... 8.28 

)) 

1.00 n CH3COO Na_ 

6.70 

» 

I.OOrt CH3COONH4... 

... 6.83 

)) 

S', wt. »/o C2II3OII.... 

14.00 


LEAD ERUCATE Pb[C 8 Hi 7 CII : Cil (Clh)nCOO]i. 

100 gms. anhydrous ethyl ether dissolve 0.408 gms. lead erucate at 26®. The 
presence of moisture affects this solubility greatly. (Thomas andMattikow, 1926.) 

LEAD CINNAMATE Pb. 0 .^. 2 H2O. 

100 gms. sat. solution of lead cinnamate in water contain 0.i4i- gm. Pb.Ci^ H24 O4 
at 20®. (Ephraim and Pfistcr, 1925.) 

LEAD CLUCONATE^lpllCjHjjO,),,. 

loocc sat. solution of Lead Gluconate in water contain 5.1 gms. 

Pb(CgH^j^0 ^>2 at 25®. (May, Weisberg, and Herrick, 1929.) 

LEAD BENZOATE Pb(C7H602)2.H20. 

Solubility in Water. 

(Pajetta, 1906.) 

t®. i 8 “. 40.6®. 49*. 

Gms. Pb(C7H602)2 per loo gms. sat. sol. 0.149 0.249 o-3io 


Solubility or Lbad Binzoatb ih Watbb abb m Aqdbous Solutions at i 8 ®. 


(Auerbach and Weber, 1925.) 

Gms. PJHCfilH^OOlj Gms. Pb (CfillsCOO) 

Solvont. per liter sni. sol. Solvent. per liter sal. sol. 

Water. 1.647 Aq. i .o n CH3 COO • 16.70 

Aq. 0.01/I H Cl . 3.17 Aq. 5 o ®/o C2H5 OH. 1892.0 

,) i.onCHgCOONa. 14.18 
The sat. sol. in water had j)it = 6.0. 

Solubility of Several Lead Benzoates in Water at 20®. (Ephraim and Pfisier, 1925.) 


Gms. anliydroii.s cmpil. 

Gotnpouiid. Forpiula. per 100 cc. sal. sol. 

Lead Benzoate. Pb(C6H5C00)2.H20 0.179 


» .4.Oxy benzoate. PbCCeH^OH.COO^s-^HjO 0.470 

» .4.Nitro benzoate. Pb(CcH4.N02.C00)2 0.169 

)> .4.Chlor benzoate. Pb(CGH4.CI.C002)2^H20 0.078 

» .4.Meihoxy benzoate. Pbi^CeHi.O GH3.G00)2H20 0.0486 
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CH 


100 gms. Methyl Alcohol (CH OH) dissolve 1,32 g^ns. Pb{C K (XK)) at 
15° and 2.65 gms. at 66° (b.pt.). 

100 gms. Acetone ((CH2)2C0) dissolve 0.20 gms. PblC^H OOOlg^ at 15®. 

(Hen stock, 1934.) 


mAB TetraFHENYL Pb(C6H5)4. 

Freezing-point data for Pb(C6H6)4 -|- Si(C4H6)4 are given by Pascal (1912). 

LEAD Nitroso Phenyl HYDROXYLAMINE (Cupferronate) PbCCgH^N(NO) .Ollg. 

One liter water dissolve 0.025 PbCCglij^N^NO) .Oj^ at 18°. (Pinkus 
and Martin, 1927.) 


Tri cyclo Hex} 1 LEAD (CcHjOsPb. 

100 gms. CoHbOH dissolve b.076 gm. (GoH,i)3Pb at 3 o‘' (Krause and Reiszaus, 1021.} 
» Cr, Hg )) 2.Si8 » )) 

» CI1G13 ^ » 1.27 » » 


LEAD HYDNOCARPATE Pb( gH = CH.CH^.C(i^(; :H(CH^),^000)^ 


Solubility 

OF Each 

Separately in Sevbr^ 

fciaLVltNTS. 



(Cole, 1932 .) 




CfeBS. Hydnocarpace 

Cina. Chaulnoograte 

Solvent 

XT 

per 100 cc solvent 

per 100 cc solvent 

95% Ethyl Alcohol 

IS 

0.11 

0.08 

M 

30 

0.20 

0.19 

tl 

b.pt. 

1.13 

0.91 

Ethyl Ether 

15 

0.16 

0.05 

I* 

30 

0.32 

0.10 

" 

b.pt. 

0.98 

0.29 

Benzene 

15 

0.09 

o.os 

rt 

30 

0.15 

0.06 

It 

b.pt. 

2.92 

2.42 

Petroleum Ether 

30 

0.014 

0,008 


(b.pt. 30-60 ) 


LEAD SULFONATES. 


Solubility in Water. 

Formula. t®. 


Name. 

Lead 2.5 Diiodobenzenesulfonate Ci2H60fll4S2Pb.4H20 20 

Lead /3 Naphthalene Sulfonate (C,oH7S03)2Pb.H20 25 

a “ (C,oH7SO,)2Pb.2H20 24 

Lead 2 Phenanthrene Monosulfonate iHoO 20 

3 ‘‘ “ aHiO 20 

" 10 “ 4HaO 20 


Authority. 

0.77 (Boyle, 1909.) 
o. 4 (Witte, ’is; Euwes, ’09.) 
9 4.195 (Euwes, 1909.) 

0.014 (Sandquist, 191a.) 
0.08 “ 

0.14 “ 
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SOLOBILITY OF LtAB CHLOFO BBNZSNB SOLYONATSS IM WATER. 
(Bolllng«r, 1928.) 


PLUMBUM Pb 


CoBipound Fornula 

Lead m cnloro benzene sulfonate PbC.H.CISO,] _ 

II P H H H ^ ^ 


i8 


(Mb, compound per 
100 cc sac. sol. 

0.29 

0.28 


Solubility of Several Lead Naphthalene and Naphthylamine Sulfonates 


IN Water. 


Gins, anhydrous cmpd. 
_ per 



Compound. 

Formula. 


100 cc. 
sat. sol. 

100 gins. 
HaO. 

Lead Naphtalene-2-sulfonate. 

PblCioH^SOjla.IIaO 

16.5 

0.541 

- (') 

)) 

» mono » 

a Ph{CioH,S 03 )a. 3 lLO 

10 


3-7 (^) 

» 

» » » ... 

? » 

10 


0.87(2) 

)) 

» 2.6-disulfonate. 

Pb Cio Ha ( SO3 )2 

20 


0.19(2) 

» 

n 2.7 » . 

» 

25 


8.2 e) 

» 

» 5 -chlQr-i-sulfonate.. 

Pb((:,on6.Gi.s03i,.i>H.,o 

20 

0.20 

- (') 


» 6-oxy-2~suIfonate... 

l‘bi<:iJIc0HS03l«.6U.i0 

20 

CO 

- (') 

» 

Naphthylamine disulfooate-2.6.8. 

FbtCjANIL.SOjU 

l 5 

- 

80. 19 (‘) 

» 

» » -2.5.7. 

)) 

iT) 


92.66 ( •^) 


Ephraim and Pfister, 1925 
I Merz and Malhanser, ^ 870 . 


(*) Haller and Lynch, 1924 . 

(*) Braunschweig, 1922, 1926. 


Solubility of Lead p Naphthalene Mono Sulfonate in Aqueous Solutions 
OF Lead a Naphthalene Mono Sulfonate at 24 ®. 9 . (Euwes, 1909. 


Gins, a salt, 
added per 100 cc. 


Guts, total a and p 
salt, found per JOO cc. 


Guis. ^ salt dissolved 
per 100 cc. sal. sol. 


0^0 0.407 0.407 

0.095 o. 4(^8 0.873 

o.i 8 g 0.539 o. 35 o 

0.284 0.604 0.320 

0.473 0.788 0.265 

0.945 i.n4 0.169 

1.890 1*969 0.079 

These results were used as the basis of a method for the analysis of unknown 
mixtures of a and p naphthalene mono sulfonic acids. The unknown mixture 
was converted to the lead salt and its solubility compared with the above results. 

Solubility of Lead Naphthalene 2.6 Disulfonate in Aqueous Solutions 
OF Lead Naphthalene 2.7 Disulfonate at 25 *^. 

(Haller and Lyrirh, 1924.) 

An excess of the 2.6 salt was constantly agitated in a thermostat for 9.4 hours 
with 100 cc. of H2 0 containing increasing amounts of the 2.7 salt. 


CH 


anhydrous 

Gms. lotal 2.7 and 2.0 sail 

Gm.s. dlssolvi'd 

salt per luu cc. 

|M‘r 100 cc. sal. sol. 

2.1) suit per 100 cc. 

0 

0 

C 

cc 

cc 

00 

00 

0 

o.SgS 

0.483 

0.088 

0.98 

1.045 

0.06 5 

1.58 

1.595 

0 .oi5 
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LEAD PHTHALATE PbCcHt(COO).jo, 

Data for the solubility of lead phthalate in water are given by Blecta, 1919. 
Normal LEAD Trinitro RESORCINOL ATE. 

100 gms. glycol diacetate (CH3.COO.CH2 — CH2 0 OC.CH3) dissolve o.i gm. 
normal lead trinitro resorcinolate at (Taylor and Rinkenbach, 1926. 

LEAD STEARATE Pb[CH3(CHo)icGOGJ 2 . 

100 cc. chloroform sat. at ord. temp, with Lead Stearate contain from o,oo5h 
to 0.0094 gm. stearic acid. 

100 cc. ethyl ether sat. at ord. temp, with Lead Stearate contain from o.oig to 
0.021 gm. stearic acid. 

Approx, determinations of the solubility of lead salts of other fatty acids in a 
mixture of 3 vols of CH CI3 and i vol. of acetone at o® are also given. 

( Strauli, 1918, 192^.) 

100 gms. anhydrous ether dissolve 0.021 gins, lead stearate at 25 °, 

(Thomas and Yu, 1923.) 


LEAD PALMITATE 

100 gms. of a sat; sol. of lead palmitate in turpentine contain 0.106 gms. 
Pb (Cio H3i02)8 at l 5 <’. (Morrell, 1918.1 


LEAD OLEATE PbCGisHsaOs).. 

CH 100 gms. anhydrous ether dissolve 9.59 gms. Pb (Cjs H33 02)2 at 25 ®. 

(Thomas and Yu, 1923.) 


T.HAn LAUBATE, MTRISTATE, PALMITATE and SflABATE. 

Solubility of Each in Several Solvents. 

(Jacobson and Holmes, 1916.) 

(See Lithium Laurate, p. ^cyj, for formulas and other details.) 


Solvent. 


Gms. of Each Salt (Determined Separately) per 100 Gms. 
Solvent. 


r ~ 

Pb Laurate. 

Pb Myristate. Pb Palmitate. 

Pb Stearate. 

Water 

35 

0.009 

0.005 

0.005 

0.005 

(( 

so 

0.007 

0.006 

0.007 

0.006 

Abs. Ethyl Alcohol 

25 

0.009 

0.004 

0 

0 

(c a a 

3S 

0.032 

0.004 

0.001 

0.001 

(( (( (C 

50 

0.264 

0.052 

0.012 

0.004 

Methyl Alcohol 

iS-S 

0.061 

0.056 

0.051 

0.039 

a it 

25 

0.096 

0.078 

0.069 

0.051 

a a 

35 

0.II3 

0.082 

0.076 

0.062 

ic t ( 

50 

0.280 

O.II9 

0.093 

0.083 

Ether 

I4-S 

O.OJO 

0.013 

0.010 

0.007 

Ethyl Acetate 

14 

0.017 

0.010 

0.009 

0.007 

cc cc 

355 

0-035 

0.015 

0.009 

0.008 

cc cc 

50 

0.201 

0.077 

0.033 

0.020 

Benzene 

IS 

O.OII 

0.010 

0.009 

0.008 
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LEAD CAPROATE, CAPR7LATE, CAPRATE, etc. 

Solubility of Each in Ether and in Petroleum Ether. 

(Neave, 1912 .) 

Solubility in Ethyl Ether. Solubility in Pet. Ether. 



Lead Salt. 

Melting point. 

Gms. Salt per too cc. Sat. Sol. Gms. Salt per 190 cc. Sat. Sol. 

___. 


At 20“. 

At B. pt. of Sat. Sol. At 20®. 

At B. pt. of Sat. Sol. 

Pb Caproate 

73-74 

. . . 

1.364 

0.0608 

(i 

Heplylate 

90-5-91-5 

0.2397 

1.490 0.020 

0.0528 

a 

Caprylate 

83-S-84.S 

0.0938 

0.546 practically insol. 0.0384 

ti 

Nonylate 

94-95 

0.III5 

0.2404 

0.0450 


Caprate 

100 

0.0290 

0.4285 

0.0170 

ti 

Myristatc 

107 practically insol. 0.0555 

0.0210 

it 

Laurate 

103-104 

ti 

0.0205 

practically insoL 

it 

Palmitate 

112 

ti 

0.0261 

n 

Stearate 

125 

it 

practically insol. “ 

0.0170 


The ethyl ether was distilled over sodium. Petroleum ether distilling between CH 
40°-6o° was used. The solutions were stirred constantly at 20®. A definite volume 
of the sat. solution was evaporated to dryness and residue weighed in each case. 


LEAD HELIANTHATE Pb(CuHuN3S03)2.4 H 2 O. 

1000 cc. II.2O dsisolve o.iii gm. lead helianthate (=f>.o8 gm. Iielianlhinej 
at . (Stark and Dohn, 1918 .) 

LEAD LIGNOCEBATE. 

100 gms. anhydrous ether dissolve o.oaS gm. lead lignocerate at 25 ®. 

( Thomas and Yu, 1923. 

LEAD CYANIDE Pb(CN)g 

100 gms. Liquid Sulfur Dioxide (SO^) dissolve 0,01 gm. Pb(CN)j^ at o®. 

(Jander and Ruppolt, 1937.) 


LEAD DOUBLE GYAKIDES. 

Solubility in Water. 

(Schuler— Sitzber. Akad- Wiss. Wien, 79» 30a, ’79-) 

Double Salt. Formula. 

Lead Cobalticyanide Pb3[Co(CN)j2.7H20 

Lead Cobalticyanide PbJCoCCNjjo THaO 

Lead potassium Cobalticyanide PbKCo(CN)<j.3H20 

Lead Cobalticyanide Nitrate Pb3[Co(CN)e]2'Pl>(N^03)2 i2H20 i8 5.9 

Lead Ferricyanide Nitrate Pb2Fe(CN)j2.Pb(N03)2.i2H20 16 7.5 

Lead Potassium Ferricyanide PbKFe(CN)a.3H20 16 21.0 


LEAD THIOCYANATE Pb(SCN)g. 

One liter water dissolves 0.0137 gm. mol. PblSCNl^ at 18°, as determined 
by E.M.F. measurements. (Masaki, 1931,) 

100 gms. Liquid Sulfur Dioxide ISO^) dissolve 0.012 gm. PblSCNl^ at 0°. 

(Jander and Ruppolt, 1937,) 


18 

19 

18 


Gms. per too 
Gms. H2O. 

56.5 

61. 3 
14.8 


CN 
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LEAD CARBONATE PbCO,. 

Solubility in Water by Electrical Conductivity Method. 

(Kohlrausch and Rose, 1893; Bottger, 1903 .) 

I liter of water dissolves 0.0011 “-0.0017 gm. PbCOs at 20®. 

Solubility of Lead Carbonate (Neutral) in Aqueous Solutions of 
Carbon Dioxide at 18 °. 

(Pleissncr, 1907 .) 

Millimols per Liter. Milligrams per Liter. 


COo. 

PbCOa. 

CO2. 

PbCOa. 

0 

0.008 

0 

1.75 

0.064 

0.029 

2.8 

6 

0.123 

0.034 

5.4 

7 

0.328 

0,040 

14.4 

8.2 

0.592 

0.048 

26 

9.9 

0,988 

0.053 

43.5 

10.9 

2.40 

0.076 

106 

15.4 


A determination of the solubility of basic lead carbonate in water gave 1.6 mg. 
Pbi(C03)2(0H)2 per liter = 1.3 mg. Pb or 0.006 millimol Pb. 

X.BAD CARBONATE PbCOa- 

100 gms. of a sat. solution of lead carbonate in water at 18*^ and in contact with CO^ 
at a pressure of i atmosphere, contain o.oi 4 gm. Pb CO 3 . At a pressure of 56 atmo¬ 
spheres of CO2, o.oi 5 gm. Pb CO 3 are dissolved. (Haehnel, 1924 .) 

CO Solubility of Lead Carbonate and Other Lead Salts in Blood Serum at 45 ®. 

(Fairhall, 1024 a.) 

An excess of metallic lead or of the lead salt was added to 25 o cc. bottles containing 
fresh horse serum preserved with a small amount of thymol. The bottles were 
rotated for 24 hours in a thermostat at 25 ®. The undissolved solid was thrown 
down by centrifugation and portions of the clear sat. solution were analyzed by 
evaporating, ashing, converting the lead to chromate and titrating with o.oo 5 n 
thiosulfate solution. 

Gms. lead empd. per liter 

Lead compound employed. of Serum at -i.V. Comparative solubility In Water. 

Lead carbonate (PbCOi).. o.o 333 (0.0125) 0.0017 at 18® as det. by Pleissner 

» sulfate (PbSOi) .... 0.0437(0.0800) o.o44 at 24®.95 asdet. by Bdttgcr 

» chromate PbCrOi.. — — 0.00001 at >. 5 “ as det. by von Hevesy 

» oxide PbO. i. i52o (i. 1600) 0.0171 at 20® as det. by Pleissner 

» Pb... . 0.578 (0.193) 

The results in parentheses were obtained by saturating the fresh serum suspensions 
of the solid with COj at 25 ®, and determining the solubility as above. The high 
value for Ph O is due to the formation of lead hydroxide, which is removed by 
protein with, which it combines to form an alkali metaprotein. 

LEAD CARBONATE (Hasic) Pb^lCOglglOfDg. 

Results for the solubility of basic leaA carbonate and of lead 
oxides in aciueous potassium hydroxide solutions at 25® are given by 
Randall and Spencer, i928« ^The change of the stoichiometrical equi-* 
librium constant with concentration show.>that the activity coefficient 
of the plumbite ion is about the same as that of the nitrate ion in 
dilute solutions. From the extraqpolated values of the equilibrium 
constants, the free energies of the solutions have been calculated.' 
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LEAD OXALATE PbC^O,. 

One liter of water dissolves 0.0015 gm. PbCoO^ at 18° (conductivity 

method) . (Bottger— Z. physik. Chem. 46, 602, *03; Kohlrausch — Ibid 50^ 356, 'o4-’o5.) 

LEAD Sub CHLORIDE PbCl. 

1000 cc. sat. solution of lead subchloride in water contain 2.2 milli equivalents Pb Cl 
at 2,50 as determined by the conductivity method. ( Denham, 1918. ) 

UAD CHLORIDE PbCh. 

Solubility in Water, (Lichty; see also Fonnanek, 1887; Bell, 1867; Ditte, 1881.) 


4.0 

Density 
of Solutions, 
HoO at 0®. 

(ims. PbCl2 per too 

Milligram Mols. PbCh per too 

E • 

cc. Solution. 

Gms. H20« 

cc. Solution. 

Grams HjO. 

0 

I.0066 

0.6728 

0.6728 

2 .421 

2.421 

IS 

I .oo6g 

0.9070 

0.9090 

3-265 

3.272 

25 

I.0072 

I .0786 

I .0842 

3.882 

3-903 

35 

I .0060 

1*3150 

1.3244 

4 733 

4.767 

45 

I .0042 

1.5498 

1-5673 

5-579 

5-644 

55 

I.0020 

I .8019 

I .8263 

6.486 

6-573 

^5 

0.9993 

2.0810 

2.1265 

7-490 

7-651 

80 

0.9947 

2.5420 

2.6224 

9.150 

9-439 

95 

0.9894 

3 0358 

3-1654 

10.926 

11-394 

100 


3.208 

3-342 

11.52 

12 .01 


More recent determinations of the solubility of Lead Chloride in 
Water as follows. 


^0 

Qaa. PbClj, per 

Solid 

-0 

Qwa. PbClpPer 

Solid 

c 

100 9 #a, aat. 

aol. 

PJnaae 

c 

100 sol. 

Phase 

15 

0 . 8 $ 

(1) 

P»C1, 

25 

1.028 (4) 

PbCl, 

15 

(1.0071)0.876 

(2) 

IT 

25 

1.083 (5)(6) 

II 

20 

(1.0070)0.971 

(2) 

tl 

30 

1.17 (7) 

II 

25 

(1.0069)1.076 

I2) 

II 

so 

1.75 (fl) 

** 

25 

1.075 

(3) 

II 

100 

3.10 (1) 



(1) Demassieux, 1923; (2) FlSttmann, 1928; (3) Deacone, 1927; (4 
(4) Weber, 1929; (5) Burage, 1926; (6) Herz and Hellebrandt, 1923; 
{7) Sowerby, 1927. 

Solubility op Lpad Chloride ih Water at Temperatures above 100°• 

(BenraUx, OJedebo, Schlffers and Wunderlich, 1937 .) 



(las. PbCl^ per 

100 sac. aol. 


0«8. PbClj^ per 

100 sol. 

lO 

PGtas. PbClg 
ICO 008. sat. 

141 

4.74 

230 

11.3 

345 

24 " 76 * 

160 

5.67 

257 

14.3 

351 

81,2 

187 

7.39 

276 

16.7 

362 

87.8 

195 

8.47 

287 

18.4 

407 

84.4 


• Two liquid layers are formed and there is present salt solution, 
melt and vapor. 
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Cl 


I.BAP CHLORIDE (Basic). 

Solubility of Basic Lead Chlorides in Water at 18®. (Pieissner, 1907 .) 


Compound 

Formula. 

Gms. per Liter Sat. Aq. 
Solution. 

j Basic Lead Chloride 

PbCi2.PbO.H2O 

■ Pb = Pb Salt.' 

0.079 0.099 

3 a a a 

4 

PbCi2.3PbO.H2O 

0.021 0.025 


Solubility of Lead Chloride in Aqueous Solutions of Barium Bromide at 25 ®. 

(Herz and Hcllebrandt, 1923 ). 

-? A /•: AO, 1 2 . 70 . 


Nonnulity of .. 

Mols. Pb per liter. o.oo 6 o 3 


0.91. 

0.01096 


1.83. 

0.03858 


o. 1267 


:L.f>7. 

o,2960 


Solubility of Lead Chloride in Aqueous Solutions of Barium Chloride 

AT 25®. 

Results of 


Results of Horz 
and Hellcbrandt, 1923 . 


Kendall and Sloan, 1925 . 


Normnllly 
Ua CI.J 

Mols Pli 
per liter. 

Cm. eqniv. per liler. 

Gm. eqiilv. per liter. 

Gm. equiv. per liter. 


IBaCljl. 

lpj>(:ui. 

{BaCl,]. 

IPhCl,]. 

[BaClil. 

[PbCl,]. 

0 . 32 

o.oo()99 

0.10 

0 .02322 

1.54 

0.02820 

2.56 

0.04600 

0.64 

0.00553 

0.20 

0.02000 

1.86 

0.08275 

2.76 

o.o 5 i 35 

1.38 

0.01089 

o. 5 o 

0.01966 

2.02 

o,o 3.524 

2.90 

0.05598 

2.08 

0.02388 

0.96 

0.02180 

2.10 

0.08662 

•^*.98 

0.05922 



1 i 09 

0.02322 

2 .. 3 o 

o.o 4 o 3 o 

3 .12. 

o.c66oo 



1. 3 .) 

0.02()00 
c... 1: J d 

2 .4 5 

0.04861 

T>K/’I 

3.26 

V w n _ 

0.07862 


Solid Pliase HaCI.2.Pl>CI2 in all cases. 


Solubility of Lead Chloride in Aqueous Solutions of Calcium Bromide 

AT 25®. ( Hcrz and Hollcbrandt, 1923 .) 

Nonn{im> <»r —. 

Mols PI) per liter. o.ooGSi 0.0loG) 0.03787 0.09418 0.2173 

Solubility of Lead Chloride in Aqueous Solutions of Calcium Chloride 


AT 


Results of Herz 
and Hellcbrandt, 1923 . 

Nonnnllly Cm. C(iulv. per lller. 


CaCI., 
of ——* 

Mols. Pl> 
per liler. 

T^icirr 

[PbCIJ. 

0.5 2 

0.00696 

0.20 

0.02.402 

0.95 

0.00563 

0. 5 o 

0.02141 

1.91 

0.00771 

0. f> 1268 

c 

0 

0.02 100 

3 .o 3 

0.94 

0.02122 

4.12 

0.0‘).0 >7 

1.18 

0.02 10() 



1.52 

1.84 

0.022.08 
o.o 235 o 
Solid Plia? 


: 5 ®. 


Results of 

Kendall and Sloan, 1925 . 


Giu. equiv. 

. per liler. 

Gm. equtv. per lUer. 

ICjiCl.,!. 


ICaCbl. 

[BbCl.,]. 

2. 10 

0.02480 

4 .60 

O.ol2(io 

2. 19 

0.02522 

5.02 

o.() 49 o’i 

2.38 

0 . 02()0 I 

5.18 

0 .05202 

2.80 

0.02807 

:).27 

0.05400 

3..14 

(>.03227 

5.43 

(>.o 583 i 

3.63 

o.o 3 () 6 o 

5 .62 

0.o 65 oo 

4.06 

o.<) 3()55 

5.68 

0.06821 


e Ca CL. Pb (^l-i.() H.2 0 in all cases. 
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Solubility op Lead Chloride in Aqueous Solutions op Hydro¬ 
chloric Acid. 

(At o®, Engel — Ann chim. phys. [6] I7» 359. ’89; at 25®, Noyes — Z. physik. Chem. 9,623, *92; at differ- 
ent temperatures, Ditte — Compt. rend. 92, 718. *81; see also Bell — J. Chem. Soc. 21, 350, *68.) 


Gms. HCl 
per 

Gms. PbCla per 
'Liter at; 

Gms. HCl 
per 1000 

Gms. PbCl2 per rpooGms. Solution at: 

later. 

0®. 

25 ®- 

Gms. H2O. 

0®. 

20®. 

40®. 

55 • 

80®. 

0 

5 83 

10.79 

0 

8.0 

II.8 

17.0 

21.0 

31.0 

0.5 

4-5 

9.0 

100 

1.2 

1.4 

3*2 

5-5 

12.0 

10 

3-6 

7.6 

150 

1*5 

2.0 

50 

7*5 

16.0 

20 

2.2 

6.0 

200 

3*5 

5*0 

8.2 

II.7 

21.5 

30 

I 6 

50 

250 

6-5 

8.0 

13.0 

16.2 

28.5 

6 

1.4 

31 

300 

10.7 

12.5 

i 7 *S 

22.0 

35-0 

10 

1.2 

1.8 

400 

21*5 

24.0 

• • • 

• • • 

... 


100 1.2 ... 

200 5.2 

250 10.5 

300 175 

400 40.0 

Solubility op L*ad Chlorid* in Aqueous Solutions of Hydrochloric Acid. 


(WllRaraon, Bathurst and Parcoa, 1037 .) 

Results at $0^^ Results at 80° 


Qaa. par 

lOOc’gaa. H^o 

Ohia. per ‘ 

1059 pia. Hj ,0 

Qaa. per 1^0ia. H^O 

One. per iqOOgna. 

^— m . — 


/ FR*I 


> m 


' HCl 

PbOlj, ^ 

0.138 

16.30 

81.86 

3.99 

0.563 

23.71 

89.45 

8.95 

0.639 

14.35 

165.40 

7.82 

0.786 

23.05 

114.0 

11.71 

1.917 

11.57 

184.00 

9.27 

2.375 

19.50 

147.0 

14.24 

3*98 

9.24 

365.00 

18.31 

5.058 

15.00 

201.2 

20.21 

14. 20 

4.46 

331.80 

27.50 

10.90 

11.49 

221*3 

22.71 

38.91 

3.46 

377.80 

38. 16 

18.90 

9.59 

286.8 

34.77 

45.52 

3.25 

444.4 

54.12 

33.16 

7.52 

372.5 

54.23 



476.0 

61.23 

67.82 

7.57 

378.1 

58.37 


Solubility of Lead Chloride in Aqueous Solutions of Hydrochloric 

Acid. 


Results at 18®. 

(Pleissner, 1907.) 

Results at 25.2 

(von Ende, 1901.) 

Normality 

Gms. PbClj 

Normality 

Millimols 

Normality 

Millimols 

of HCl. 

per Liter, 

of HCl. 

PbCli per Liter. 

of HCl. 

PbClj per Liter. 

0 

9.34 

0 

38.8 

1.026 

4.41 

0.0001 

9 305 

0.0045 

37-35 

2.051 

5-18 

0.0002 

9.300 

O.OI51 

33-75 

3-085 

7.78 

0.0005 

9 243 

0.0452 

25.46 

5 

iQ .38 

0.00102 

9.200 

0.1850 

10.25 

7-5 

65.86 

0.0102 

8.504 

0.5142 

5-37 

12.05 

164.30 


Solubility of Lead Chloride in Aqueous Solutions of Hydrochloric Acid 
AT 2.^)®. (Kendall and Sloan^ 1925 .) 


Gm. oqulv. per liter. 

Gm. equlv. per lller. 

Gm. rqiilv. per liter. 

Giu. eq.ilv. per liter. 

[11 Cl]. 

I PI. CL I. 

[llClj. 

iPbCLi. 

[ucn. 

(IM.CLl. 

[11 Cl]; 

[ PI) CL ]. 

O.iO 

o.oiS-Jio 

1.72 

0.01014 

2.90 

O.OI 180 

4.70 

0.01812 

o. 3 o 

o.oi 180 

i.8() 

0.01023 

3 . if) 

0.01247 

5 . 1(5 

0.02161 

o. 5 o 

0.0100.0 

2.04 

0.01042 

3./)2 

o.oi 33 o 

5 .5o 

0.02600 

o-.o8 

0.00984 

2.09 

o.oiofio 

3.58 

0.01340 

5.60 

0.026 It 

1.00 

0.00981 

2 . 5 'J 

0.01 rif) 

4 . 02 

O.OI 49') 

.5.78 

0.02802 

1. 3 f> 

o.o(.‘98‘) 



4. 3 o 

o,oi()o 4 
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Solubility of Lead Chloride in Aqueous Solutions of Mercuric Chloride 
AT 2 o®. ( Ken<laU and Sloan, 1925 .) 

Gm. equlv. per liter 

[IlgCl,]. IPbCl,]. Phase. 

0.06 o.o 885 HgClj.PbCla 

o.io 0.0983 » 

o.i 5 0.1074 » 

o.. 5 o o.i 384 >' 

Solubility of Lead Chloride in Aqueous Solutions of Potassium Bromide 
AT 25 ®. { Herz and Hellebrandt, 1923 . ) 

Normality of KBr. o .53 1.07 2.14 3.21 4*28 

Mols. Pb per liter. 0.00789 0.00888 0.02677 0.06706 0.1774 

Solubility of Lead Chloride in Aqueous Solutions of Potassium Chloride 

AT 25®. ( Barrage, 1926 . ) 

Constant agitation in a thermostat was employed and great care exercised to 
insure that equilibrium had been attained. The solid phases were analyzed by 
the « rest method ». 


Gms. per lOO gms. 
sat. sol. 


Gms. 'pcr 100 gms. 
sat. sol. 


KCl. 

PbCl,. 

Solid Phase. 

KCl. 

PbCl, 

Solid Phase. 

0.0 

I .o 83 

Pb CI2 

7.048 

o. 128 

KCl.iPbCU 

0.087 

1.008 

)) 

9-787 

o. 127 

» 

0.076 

0.961 

)) 

ia.93 

0.142 

)) 

0.162 

0.877 

» 

18.74 

0.236 

p+KCUPbCli.l/jlIsI 

0.296 

0.747 


■W.54 

o. 3 o 3 

KCl.PbClj.i/aH-iO 

0.735 

0.462 

» 

■.>.6.43 

0.386 

)>-hKCl 

1.469 

o.3oi 

)) 

■.>. 6 . 5-2 

0.267 

KCl 

3 .022 

0.205 

)> 

26.44 

0.122 

» 

4.969 

0.227 

»- 4 -KG 1 . 2 PbGl 2 

26.53 

0.00 

» 


Subse(iuent determinations upon this system at as” by Burrage, 1932, 
and Allmand and Burrage, 1933, gave the follovdng results. 


OokB . per 10 


Solid 

Ons. per 

1000 i^s. 

^ irci 

0.0 

10.94 

Phase 

PbCl, 

130 

1.49 

7.5 

4.70 

(1 

182 

2.04 

15.0 

3.05 

H 

231 

2.91 

30.0 

2.31 

fl 

265 

3.41 

35.0 

2.22 

(f 

299 

4.04 

40.0 

2# 18 

II 

330 

4.65 

47.0 

2.30 

li 

361 

5.25 

52.5 . 

2.39 

II 

362.5 

4.0 

55.0 

2.49 

II 

361 

2.0 

59.0 

2.70 

" + arbCl,. 

. KCl360 

1.0 

75.0 

2.35 

aPbClj.KCi 

359 

0 . 125 


2PbClg.KCl 


" + PbCl .KCI 1 / 3 H 0 

3C1-.KC1.1/3H 0 
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Solubility of Lead Chloride in Aqueous Solutions of Potassium 


Normality 
of KCl. 

Gm. Equiv. PbCU 
per Liter, 


Normality 
of KCl. 

Gm. Equiv. PbCl2 
per Liter! 

0 

0.07760 


0.0999 

0.02380 

0.001 

0.07664 


o .$ oo 6 

0.01480 

0.0025 

0.07570 


0.7018 

0.01476 

6.0049 

0.07404 


0.9991 

0. <x>98o 

0.0099 

0.0705(5 


1.5018 

0.00996 

0.0200 

0.06432 


2 .(DO24 

O.OIII 2 

0.0599 

0.04524 


3.0036 

0.01948 

Solubility of Lead Chloride in Aqueous Solutions of Potassiuj 


Chloride at 

20®. 

(Bronsted, 1912 

.) 

Gm. Equivalents per 


Gm. Equivalents per 


Tooo (/ins. Solution. 

Solid Phase. 

1000 Gms. Solution. 

Solid Phase. 

KCl. PbCl,. ‘ 


KCl. 

PbCli. ' 


0.195 0.01900 

PbClj 

2.10 

0.01022 

2PbClj.KCl 

0,299 0.01452 

“ 

2.20 

0.01060 


0-375 0.01324 

<< 

2,29 

0.01184 

tt 

0.483 0.01236 

** 

2.36 

o.oi3cx;> 

2PbCl2.KCl+PbCl2.KCl. 

0.510 0.0125 

“ +2PbCl,.KCl 

2-45 

0.01308 

PbClj.KCl.JHaO 

0-575 0.01068 

aPbCli.KCl 

2.66 

0.01396 

» 

0.639 0.00954 


2.77 

0.01476 

(( 


0,930 

1.224 

I -575 
1.884 


0.00770 
0.00736 
0.00786 
o. 00894 


2.91 

3-05 

3-i8 

4.57* 


0.01550 

0.01656 

0.01780 

0.0280* 


Cl 


+KC 1 


'= Gm. equivalents per 1000 Gms. H^O. 

^ Data for the solubility of lead chloride in aqueous KCl and aqueous NaCl are 
given by Demassieux, 1914. 


Solubility of Lead Chloride in Aqueous Solutions of Potassium Chloride 
AT 25 ®. (Kendall and Sloan. 1925.1 


Gms. equiv. per liter 

Solid 

Phase. 

IK Cl]. 

IPbCUJ. 

0.25 

o.oi 85 o 

PbCI; 

0.37 

0.01600 

» 

0.46 

0.0142*2 

» 

0.5*2 

0 . 0136*2 

» 

0.54 

0.01354 

» 

0.63 

0.01277 

1.2 

0.74 

0,01102 

» 


Gms. equiv. per liter 

Solid 

IK Cl]. 

IPbCl,]. 

Phase. 

0.78 

0.01063 

1.2 

«.97 

0.00981 

)) 

1,10 

0.00960 

)) 

f .20 

0.00960 

» 

1. 3 o 

0.00965 


1.55 

0.01025 

» 

1.80 

0.01134 

» 


» 


Gms. equiv. per liter 


IKCij: 

IPbCl,]. 

Phase. 

2.07 

0.01287 

1.2 

2.17 

o,oi 388 

» 

2.26 

0.01489 

I. I 

2.41 

0.01480 

)> 

2.65 

o.oi( 5 oi 

M 

2.98 

0.01943 

» 

3.00 

0.01966 

» 

3.20 

0.02402 

» 


1,2 = KC1.2PbCl,; l.l = KCl.PbCl,. 
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Solubility of Lead Chloride in Aqueous Solutions of Potassium Chloride. 

(Demassieux, 1923.} 


Results 

at 14 -^ 

Results at 50 ®. 

Gras, per lOO gms. 
sat. sol. 

Gms. per 100 gms. 
sat. sol. 


PbClj. 

KCl. 

PbCli. 

0.0 

0.91 

0.0 

1.75 

1.37 

0.18 

2.0 

0.65 

2.44 

0. i 4 

4.0 

0.5 

3.43 

0. i3 

6.0 

0.57 

3*79 

0, i 5 

6.4 

0.62 

4.0 

0. i3 

12.0 

o.5o 

4.7 

0.08 

14.0 

0.52 

12.75 

00 

0 

d 

16.0 

0.55 

i5.65 

0.10 

18-0 

0.62 

15.87 

0.11 

0 

d 

0.70 

16.26 

0.11 

22.0 

0.85 

16.83 

0. 12 

22.8 

0-97 

17.57 

0. i 3 

0 

QO 

N 

1.10 

18 64 

0. i 4 

3 o. 0 

1.27 

18.97 

0. i 5 

- 

“ 

22.45 

0.17 

- 

“ 

24-6i 

0.20 

31.24 

1.5 

„ 


3i .0 

1.0 


- 

3 i .0 

0.5 

24.52 

0.0 

3 i .07 

0.0 

1 = v.PbCl2.KCl; 

1.1. 1/3 = 

Pb CI2 


Results at 100 '‘. 

Gms. per lOO^s. 
sat. sol. 

Solid Phase 


KCl. 

PbCl,. 

at each temp. 

0.0 

3.10 

Pb CI2 

2.0 

2.00 

)) 

4.0 

1.75 

« 

6.0 

I .78 

» 

8.0 

2.00 

» 

10.0 

2.38 

» 

10.6 

2.57 

» 4-2 . 1 

12.0 

2.42 

2.1 

i4*o 

2.32 

» 

16.0 

2.35 

» 

18.0 

2. 5 o 

5 > 

c 

d 

2.75 

» 

22.0 

3.10 

» 

24 .0 

3 . 5 o 

)> 

26.0 

4.25 

» 

27.2 

5.00 

» -(-I .1 . 

28.0 

4 - 9 " 

1 .1-'A 

3 o.o 

5 .10 


32.0 

5.45 


34.0 

5.80 

» 

35.3 

6 .o 5 

» +-KCI 

35.0 

3.5 

KCl 

35.2 

I .25 

» 

35.5 

0.0 

» 

GI.V3H, 

0 . 



The author’s numerous determinations were plotted and the above values read 
from the average curve. 


Solubility of Lead Chloride in Aqueous Solutions of Lithium Chloride 


at 25 ®. ( Kendall and Sloan, 1925 .) 

Gm. ccpilv. per lUcr. Cm. eqnlv. per liter. 

AT 50 “ . ( Demassieux, 1923 .) 

Gms. per Gms. per 

100 gms. sal. sol. 100 gms. sal. sol. 

(LlCl]. 

[PbClst. 

IM Cl I. 

iPbCIj]. 

I.l Gl. 

I’bCia. 

LlCl. 

PbClj. 

Q.28 

0.02565 

2. ro 

0.04300 

2.06 

0.45 

37.51 

7.53 

0.32 

o.oiSoo 

2.26 

0.04729 

4.79 

0.35 

38.52 

7.55 

0.52 

0.02384 

2 . 4 ^> 

o.o 5 i 44 

5 .07 

0.37 

39.40 

7.62 

0.74 

0.02449 

2.58 

0.0572.3 

9-.^9 

0.49 

40 . 50 

7.45 

0.91 

0.02.582 

2.68 

0.06086 

16. 10 

0.83 

43.99 

7.4^* 

1.28 

0.02945 

2.72 

o.o 63 i 7 

24.64 

2 . 3 i 

45 . 51 

6.66 

1.55 

o.o 33 o 6 

2 . 70 

o.o 65 o 7 

3 o. 6 i 

5.08 

46.22 

6 . 5 o 

r.8i 

0.08720 

2.82 

0.06980 

35.05 

6.80 

47- 7 ^ 

3.39 





36 .60 

7.46 

48.41 

2.22 

Solid Phase’, Li CL' 

iPbCL in 

all cases. 

A double salt was not found. 
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Solubility of Lead Chloride in Aqueous Salt Solutions 

AT 25°. 

(Noyes; in HgCl2 solutions at 20®, Formanek — Chem. Centralb. 270, ’87.) 


In Aqueous Solutions of: 


KQ. MgCl2,Caa2.MnCl2 
ZnCl2 Gram Equivalents 
per Liter of: 

In Cda2 

Gram Equiv. 
per Liter. 

In HgOz 

Gram Equiv. 
per Liter. 

In Pb(N08)2 

Gram Equiv. 
per Liter. 

Salt. 

PbCl2. 

CdCla. PbCli. 

HgClj. PbCla.* 

P1 i(N 03)2. PbClz*. 

00 

0.0777 

0.00 0.0777 

0.0 0.0777 

0.0 0.0777 

0.05 

0.050 

0.05 0.0601 

o.i 0.0992 

0.2 0.0832 

O.IO 

0 035 

O.IO 0.0481 



0.20 

0.021 

0.20 0.0355 




The above results were calculated to grams per liter plotted on cross- 
section paper, and the figures in the following table read from the 
curves. 


Gms. Salt Grams PbClj per Liter in Aqueous Solutions of: 


per /- 



>- 



\ 

Liter. HCl. KCl. 

MgCl2. CaCla- 

Mna2. 

ZnClj. CdCl2. 

HgClj. 

Pb(N0a)3 

0 10.79 10.79 

10.79 10.79 

10.79 

10.79 10.79 

io- 79 (N) 9 -71(F) 10.79 

I 8.5 9.3 

7.7 8.7 

9-5 

... 10.2 

IX .0 

9.8 

10.8 Q-^ 

2 6.5 8,2 

6.5 7.6 

8-3 

9.7 

II .4 

10.0 

10.85 

3 7-2 

5-7 6.7 

7-3 

9.2 

II.7 

10.3 

10 .87 

4 4-3 ^*5 

5.2 6.0 

6-3 

8.6 

12.0 

10-5 

10.90 

<5 3 » 5-3 

4.4 48 

50 

7.7 

12.7 

II.0 

10 95 

8 2.5 4 S 

3.9 

4.1 

7.0 

13*3 

II.6 

II .00 

10 2.1 3.9 

3-3 

3-5 

6.3 

14.0 

12.2 

11.05 

14 31 

... ... 

2 .8 

3*0 5*4 



II.15 

20 ... ... 

... ... 

. .. 

4.7 


14.8 

II. 20 

40 . 

... 

.. . 

. 


19.0 

11.70 

^^OLUBILITY OF LeAD ChLORIDE IN AquEOUS SOLUTIONS OF MaGNESIUM ChLORIDE 


AT ! 25 ®. (Kendall and Sloan, 

1925.) 



Gm. equiv. per liter 

Gm. equl3 

per liter 

Gm. equiv. per liter 


Gm. equiv. per liter 


'imTcuT^ 


pigClab 

ll'hCljl. 



0.12 0.01084 

1.81 

0 . 007*23 

4.86 

0.01832 


7.08 0.04844 

0.27 o.ooSo'.^ 

•2.6 -2 

0.00915 

5.%2 

0.0-2 3 o 3 


7.58 0.05944 

0.60 0.00625 

3.54 

0.0I205 

5.94 

0.0-2902 


7.98 0.07000 

0.85 0.00618 

3.87 

0.013*29 

6.36 

0.03489 


8.1-2 0.67360 

1.58 0.00689 

4.36 

0.01564 

6.78 

0.04251 




Solid Pliase MgClj. 

PbGlj.6H20 

in all cases. 



Solubility of Lead Chloride in Aqueous Ammonium Chloride at 22'v 

(Bronsted, 1911.) 


Gm. Equivalents per Liter. ^ 

'NiilcI— -PbO- Sohd Phase. 

Gm. Equivalents per Liter. 

' NH4a. PbCk 

Solid Phase. 

0 

0.0749 PbClt 

0.8 

0.0087 

NH4C1.2Pba, 

0. I 

0.0325 

I 

0.0080 


0.2 

0.0194 “ 

1-5 

0.0073 


0.4 

0.0138 

2-5 

0.0092 

« 

0-5 

0.0130 f “ 

4 

0.0182 

it 

0.52 

0.0127 “ +NH4C1.2PbCl, 

6 

0.0473 

<• 

0.5s 

0.0123 NILCl.aPbCl, 

7.29 

o.o8g8 

“ +NH4CI 

0.65 0.0105 “ 7.29 

For additional results at 25.2® see von Ende, 1901. 

0 

NH4CI 
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Solubility of Lead Chloride in Aqueous Solutions of Ammonium Chloride. 

(Demaasieux, 1923.) 


Results at i 7 ‘*. 

(Ims. per 100 gms. sat. sol. 


Results at oO**. 

Gms. per J 00 gms. sat. sol. 


Results at 100 °. 

Gms. per 100 gins. sat. sol. 


PbCl,. 


Pl>Gls. 

.Ml, Cl. 

PbCl,. 

Nil,Cl. 

at each temp. 

0.89 

OiO 

I .09 

o. 5 o 

3.10 

0.0 

PbCU . 

0.2*1 

0.96 

0.67 

i. 5 i 

2.0 

1. 3 i 

» 

0. i 4 

2.40 

o. 5 o 

3.85 

I .75 

•'">.47 

» 

0.07 

4.19 

0.54 

4.28 

1.76 

6.01 

» 

0.08 

4 . 3 i 

0.58 

4.45 

1.78 

8.62 

» -hi.2 

0.07 

4.98 

0.49 

4.84 

1.73 

9 . 6 g 

1.2 

0.09 

12. 3 o 

0,39 

7.27 

2.90 

19*77 


0.34 

22.34 

0.72 

i 9 * 4 a 

4 . 5 o 

26.00 

» 

- 

- 

1.76 

27.15 

8.40 

34.63 

» 

- 

... 

3.29 

31 . 2.5 

11.40 

36.29 

» 

_ 


- 

- 

12.67 

37.38 

» -hi.2 

- 

- 

- 

- 

12. 51 

37.92 

1.2 

— 

- 

- 


10.68 

38.82 



- 


~ 

9 .53 

41.90 

» ^-NH.LCl 

0.64 

26.49 

3 .q 6 

33.55 


- 

2.i-h]\H,Cl 

0.33 

27.23 

1.60 

33.90 

4.21 

4 ••'••96 

NH,Cl 

0.0 

27 .35 

0.32 

34.14 

3.06 

43.40 

» 

_ 

- 

0.0 

34.25 

0.71 

43.88 


2.1 = 2PbCU.NH,Cl; 

1.2 = PbCl5.2NH,Cl. 





Cl 


Solubility of Lead Chloride in Aqueous Solutions of Ammonium Chloride 
AT 25 ®. (Kendall and Sloan, 1925.) 


Gm. equlv. per lller 


Gm. equlv. per liter 


Gm. equlv. per liter 


Gm. equlv. per lller 


IMIjClT^ 


[Nil, Cl]. 

IPbCU). 

rMhci]. 


fNIbCl). 

IPbCl,]." 

0.20 

0.02207 

1.96 

0,00923 

4.22 

0.02220 

5.46 

o.o 364 -^ 

o. 5 o 

0.01 3 o 5 

2.57 

O.OI142 

4.64 

0.02620 

5.66 

0.04000 

0.56 

0.01224 

3.18 

0.01462 

4.83 

0.02836 

6.00 

0.04723 

0.80 

0.00878 

3.47 

0.01643 

5 .00 

o.o 3 o 3 o 

6.28 

o.o 55 o 7 

1.00 

0.00765 

3.60 

0.01721 

5.09 

o.o 3 142. 

6 . 3 o 

0.o 56 oi 

r. 20 

0.00769 

3.90 

0.01982 

5 .20 

o.o 3264 




The solid phase at all concentrations above 0.6 n is 2 Pb CI2.NH4 Cl. 

Solubility of Lead Chloride in Aqueous Solutions of Sodium Bromide 
at 25 ®. (Herz and Hellebrandt, 1923.) 

Normality of NaBr. 0.48 0.97 1.94 ‘^-82 3.78 

Mol. Pb per liter. 0.00697 o:oi2to o.oSgS?. o.i 43 io o, 3 i 855 


Solubility of Lead Chloride in Aqueous Solutions of Sodium Chloride 

AT 25 ®. 


Results of 

Herz and Hellebrandt, 1923. 


Normality 

Mol. Pb 

Gm. equlv. per liter 

of 

per 

-— 


NaCl. 

liter. 

[NaCl]. 

[PbCl,]. 

0.0 

0.03895 

0.25 

o,oi 6 o 3 

0 . 5 l 

0.00648 

0.40 

0.01370 

1.02 

0.00631 

0. 5 o 

o.oi 3 oo 

2.o5 

0.00961 

0.70 

0.01192 

3 .o 3 

0.01279 

0.86 

O.OI2o5 

4.10 

0.04377 

1.14 

0.01261 



1.46 

o.oi 4 o 3 


Solid phase above 


Results of 
Kendall and Sloan, 1923. 

Gm. oqulv. per liter. Gm. equlv. per liter 


[Na.Cl]. 

[PbCl,]. 

[NaCl]. 

[Pb Cl,]. 

1.56 

0.01468 

3.06 

o.o 3 i 88 

1.85 

0.01725 

3.29 

0.03545 

1.96 

0.01807 

3.54 

0.03966 

2 .25 

0 .O 2 I 0 O 

3.78 

0.04407 

2.46 

0.02870 

4.04 

o.o 5 oo 8 

2.66 

0.02606 

4.18 

0.0543I 

2.90 

0.02944 

4.39 

o.o 63 o 2 

trt Na Cl is 

NaC 1 . 2 Pb Cla, 

4 . 5 o 

0.07009 
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Solubility of Lead Chloride in Aqueous Solutions of Sodium Chloride 

( Demassieux, 1922.) 


Results at 43 ®. 

Results at 50 ®. 

Results at 100 ®. 


Gms. per 100 gms. 

Gms. per IflO gms. 

Gras, per lOO gms. 


sat. 80I. 

sat. sol. 

sat. sol. 


NaCI. 

PbCl,. 

NnCl. 

PbCl,. 

NaCI. 

PbGlj: 

Solid Phase 
at each temp. 

0.0 

0.82 

2.07 

0.57 

2.01 

1.65 

PbCIs 

I .0 

0. 18 

5.36 

0.38 

5.00 

1.53 

» 

4-97 

0.09 

9-57 

0.58 

l 3 .12 

2.54 

)} 

13.39 

0.19 

17.22 

1.20 

19.55 

4.95 

» 

16.46 

o. 3 i 

22.94 

2.41 

24.01 

9.00 

» 

23.46 

1.10 

25 .5 1 

4.04 

25.21 

10.47 

» 

26.17 

1.88 

26.46 

4.94 

26.27 

11.92 

» ■+■ Na Cl 

26.29 

0.75 

26.48 

3.88 

27.05 

6.86 

NaCI 

26.33 

0.0 

26.89 

1. 5 o 

27.09 

2.82 

» 


Solubility op Lead Chloride in Aqueous Solutions of 

AT 25®. ( Herz and Helicbrandt, 1923. ) 

Normality of . . . 0,5.2 i,o4 2.08 

Mol. Pb per liter. 0.00629 o.oiiSg 0.04875 


Strontium Bromide 

3.12 4.16 

0.1897 0.3993 


Solubility of Lead Chloride in Aqueous Solutions of Strontium Chloride 

AT 25 ®. 

Results of Results of 


Herz and Hell6brandt,19a3. 
Normality 

. Sr CU My.i m. 

Gm. equiv. per liter 

Kendall and Sloan, 1925. 
Gm. equiv. per liter 

Gm. cq.ilv. per liter. 

01 

per liter. 

[Sr Cl,]. 

[PbCl,]. 

I Sr Cl,]. 

[PbCl,]. 

:(SrCl,]. 

[PbCl,]. 

0 . 5 l 

0.00678 

0.20 

0.02633 

1.70 

0.02985 

2.96 

0.04304 

I .02 

0.00640 

0.32 

0.02502 

2.06 

0.03260 

3.32 

o.o 5 o 32 

1.38 

0.00824 

0.60 

0.02480 

2.12 

o.o 33 o 3 

3.36 

0 . o 5 118 

2.66 

O.O1418 

0,80 

0.02522 

2.55 

0.08705 

3.47 

0.05440 

3.09 

0.01578 

I . 12 

0.02620 

2.66 

0.08869 

3.64 

0.06009 

4.13 

0.02698 

1.46 

0.02821 

2.80 

0.04027 

3.78 

0.o 65 o 2 



Solid Phase Sr Cl 

j.Pb Cl, in 

all case.s. 

3.88 

0,06940 


Equilibkiun in ths 

Oka. per 100 jee mc. eol. 

Ststxn Lxab Chlobibs, Lxad 

(Sowerby, 19«7.) 

Solid OU. per 100 

lOBIBB AND 

cc eat. aol. 

Water, at 30^. 

Solid 



Phase 



Phaae 

0.0 

1, 171 

PbCl^ 

0.0520 

0.550 

PbICl 

0.0081 

1.171 

ft 

0«o602 

0.518 

" Pblp 

0.0168 

1.171 

If 

o.o6o6 

0.417 

Pbl, 

0.0235 

1.171 

” + PbICl 

0.0620 

0.352 


0.0241 

1.140 

PbICl 

0.0647 

0.209 

ti 

0.0278 

0.958 

If 

0.0712 

0.100 

If 

0.0390 

0.717 

M 

0.0788 

0.04-6 

ff 

0.0432 

0.631 

If 

0.0910 

0.00 

If 
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Solubility of Lead Chloride in Aqueous Solutions of Lead Nitrate at 25®. 
Results by Harkins, 1911. Results by Armstrong and Eyre, 1913. 


Gms. per Liter Sat. Sol. 

dmm of Sat. 

Aq. PbfNOa), 

Gm.s. PbCL per 

Pb(N03)o. 

pbci; 

^ Sol. 

Sol., Gms. per 
1000 Gms. H2O. 

1000 Gm$. 
Sat. Sol. 

0 

10.81 

1.0069 

0 

10.89 

3-31 

10.67 

1.009s 

3-31 

10.96 

8.28 

10.65 

I.0139 

6.62 

10-53 

16.56 

10.84 

I.0210 

33-12 

II.15 

33-12 

11.57 


82.80 

12.95 


Solubility of Lead Chloride in Aqueous Solutions of Acetic Acid 
at 25®. 


Normality 

Dissolved PbClj. 

of Acetic 
Acid. 

Gms. 
per Liter. 

Equiv. 
per Liter. 

0 

0.05 

10.77 

10.82 

0.07753 

0.07782 

0.10 

10.85 

0.07717 

0.20 

10.70 

0.07703 


(Hill, 1917.) 



Normality 

Dissolved PbCb. 

of Acetic 
Acid. 

(»ms. 
per Liter. 

Equiv. 
p>er Liter. 

0.46s 

0.929 

1.84s 

3.680 

10.27 

9 - 4 S 

7.90 

S.26 

0.07392 
0.06803 
0.05686 
O.0378S 


Solubility of Lead Chloride in Aqueous Solutions of Acetic Acid 
AT 25 ®. (Herz and Martin, 1924 .) 


Titrnmelrlc Mols. Pl> 

TltramelrU; 

Mols. Pb 

Tllrninelrlc 

Mols. Pb 

Cone, of CrijCOOH. per lllei*. 

(^ofic. of ClfjCOOII. 

pci* liter. 

Cone, of CilaCOOlI. 

per liter. 

0.0 0.08895 

5.16 

O.OI44O 

10.17 

0,.00363 

1.02 o.o3365 

5.87 

O.OI l63 

11.24 

0.00258 

‘2.o5 o.o*a79() 

3. o4 0. 

7.06 

0.00887 

1*2.9.0 

0.0019I 

7*93 

0.00660 

13.28 

0.00186 

3.94 0.01887 

8.94 

o.oo5o5 

14.44 

0.00123 




14.90 

0.00120 


Solubility of Liad Ckloridb m Aouions Solutioks of Acitic Acid at 35®. 


tea. par 100 

0IS. sac. aol. 

Solid 

tea. par 100 

aac. aol. 

Solid 


“^jjCJbOH ' 

Phaaa 

^ “PbClj,- 

“^clI^COSll V 

Phaaa 

1.060 

0.0 

PbCl 

0.481 

24.83 

PbCl 

1*024 

1.28 

n 

0.372 

30.32 


3.983 

2.33 

M If 

0.213 

42. 20 

If 

0.883 

6.01 

ft 

0.147 

51.72 

If 

0.793 

9 .s 8 

ft 

0.084 

60.40 

If 

0.627 

17.27 

■' 

0.047 

78.30 

11 

0.547 

21.31 

ft 

0.013 

96.60 

ti 


The author also gives results at 25® for the quartemary system 
PbClg ♦ Pb(CHgaX))jp 4 CHgCXX)H 4 HgO. 
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Alcohol and of 


Solubility of Lead Chloride in Aqueous Solutions of 
Mannitol at 25°. (Kemot and Pomilio, 1912.) 

Results for Aqueous Ethyl Alcohol. Results for Aqueous Mannitol. 


Gms. per Liter Solution. 


Gms. per Liter Solution. 


C,H,OH. 

PbClai 

(Cti 20 H) 2 (CH 0 H) 4 . 

PbCh. 

0 

10-75 

0 

10.7s 

5-75 

10.16 

2.84 

10.42 

ir-5i 

936 

5-69 

10.67 

23.02 

9.14 

11.38 

10.64 

46.05 

8.25 

22.76 

10.91 

92.10 

7.12 

45-53 

II .16 

M 

00 

to 

0 

4.76 

91.06 

11.29 


Solubility of Lead Chloride in Glycerol. (Presse, 1874.) 
I part glycerol + 7 parts H2O dissolve 0.91 per cent PbCb. 

I part glycerol + 3 parts H2O dissolve i .04 per cent PbCl^. 

I part glycerol 4 “ i part H2O dissolves T.32 per cent PbC'li. 

Pure glycerol dissolves 2 per cent PbCL. 


Solubility of Lead Chloride in Aqueous Solutions of Several 
Compounds at 25®. (Armstrong and Eyre, 191.3.) 


Aqueous 

Gms. Cmpd. 

Gms. PbCLi 
per 1000 

Aqueous 

Gms. Cmpd. 

Gms. PbClj 
per 1000 
lim.s. Sat. 
Sol. 

Solution of: 

per 1000 
Gms. H.O. 

Gms. Sat. 
Sol. 

Solution of: 

per 1000 
Gms. H2O. 

Water alone 

0 

10.89 

Ethyl Alcohol 

II.51 

10.43 

Glycol 

15-51 

10.75 

Glycerol 

23.01 

10.98 

li 

62 .04 

10.90 

Propyl Alcohol 

15.01 

10.08 

Acetaldehyde 

II .01 

10.54 

a n 

60.06 

9-37 

u 

33-03 

9.82 

Methyl Acetanilide 

29.82 

10.25 

Paraldehyde 

II .01 

10.50 

Hydrochloric Acid 

9.12 

4.23 

u 

33-02 

9.96 

a a 

18.23 

3.60 


100 cc. anhydrous hydrazine dissolve 3 gms. PbCL at ord. temp, with decom¬ 
position. (Welsh and Broderson, 1915.) 


Solubility of Lead Chloride in Pyridine. (Heise, 1912.) 


t“. 

Gms. PbCla 
per 100 Gms. 

Solid Phase. 

t“. 

Gms. PbClj 
per 100 Gms. 

Solid Phase. 

— 20 

Pyridine. 

0.303 

PbCl2.2C6H5N 

76 

Pyridine. 

0.893 

PbCl2.2C6H5N 

0 

0.364 

u 

90 

1.07 

ii 

+ 22 

0.459 

u 

94 

I .12 

a 

44 

0-559 

tc 

102 

I- 3 I 

tc 

65 

0.758 

n 





100 gms. Li juid Sulfur Dioxide ( 30 ^^) dissolve 0.019 gm. P^Cl^ at 0®. 

(Jander and Ruppolt, 1937,) 


Cl 





Pb PLUMBUM 

Fusion-point data are given for: 


PbCl^ + PbFg (Sandonnini, 1911; Pelabon and Lande, 1928,) 

" + Pbl^ (Monkemeyer, 1906; Pelabon and Lande, 1928.) 

" PbO ' (Ruer, 1906; Raroni, 1934; Pelabon and Lande, 1928.) 

(Amadori, 1918; 1919.) 

' + (Amadori, 1919.) 

" + PbS ■ (Truthe, 1912.) 

•' + AgCl (Tubaudt and Rggert, 1920.) 

•’ KCl (Tries, 1914; Lorenz and Ruckstuhl, 1906.) 

'• + KaCl (Tries, 1914; Demassieux, 1923.') 

•’ + RbCl (Tries, 1914 J 

” + SrCl^ (Sandonnini, 1911, 1914.) 

” + TlCl (Korreng, 1911; Sandonnini, 1911, 1914.) 

” -f SnCl^ (Hermann, 1911; Sandonnini, 1911, 1914,) 

” •*- ZnClg (Hermann, 1911,) 

LEAD FluoroCHLORIDE PbFCL 

Solubility of Lead Fluorochloride in Water and in Aqueous Solutions. 

(Stark, igir.) 


+ Pb (PO ) 

+ Pb*(V0j)® 
* Pb§ ‘ * 
+ AgCl 
+ KCl 
+ KaCl 
+ RbCl 
+ SrCl 
+ TlCl 
•f SnCl^ 


Solubility in Water. 


Solubility in Aq. Solutions at 25°. 


Gms. PbFCl 
per 100 Gms. 

Aq. Solution 
of: 

Gms. PbFCl 
per 100 cc. 

Aq. Solution 
of: 

Gms. PbFCl 
per loo cc. 


H,0. 

Sat. Sol. 

Sat. Sol. 

0 

0.02II 

0.00996 n PbCl 

2 0.0030 

0.0535 « HCl 

0.0758 

18 

0.0325 

0.0195 

0.0008 

o.io6q« “ 

0.1006 

25 

0.0370 

0.0392 n “ 

0.0005 

0.0518 n CH3COOH 

0.0512 

100 

0.1081 



0.105s M “ 

0,0561 


LEAD CHLORITE Pb(C102)g. 


Solubility of L*ad Chloriti ik Watbr. 

(Levi. 1923.) 


0 

0.035 

rb(Cio.i, 

25 

0 . 13 


SO 

0.19 

II 

75 

0.32 

II 

100 

0.41 

II 


CIO LEAD CHLORATE Pb(C 103 ) 2 .H 20 . 

100 grams H2O dissolve 151,3 gms. Pb(C103)2, or 100 gms. sat. solution con¬ 
tain 60.2 gms. Pb(Ci03)2 at 18°. Density of solution, 1.947. (Myliusand Funk, 1897.) 

100 gms- H2O dissolve 440 gms. Pb(C103)2 at 18®, dm == 1.63. (Carlson, 1910.) 

LEAB per CHLORATE Pb (Cl 04)2.8 ILO. 

100 gms. sat. solution of lead perchlorate trihydrate in water contain 81.472 gms. 
Pb (Cl 04)2 at 25 ® and the density of the solution is ~ 2.7753. 

(Willard and Kassner, 1926.1 


100 cc Furfural dissolve 25 gms- Pb(ClO^) at about 20°. 

100 cc Cellosolve (mono ethyl ether of ethylene glycol) dissolve 
about 105 gms. Pb{C 10 ^)g at about 2(P . (Chaney and Mann, 1931,) 

LEAD Hexa Antipyrine Per CHLORATE l^Pb(COC^QH^gNg)g] (CIO^)^. 

100 cc sat. solution of Lead Hexa antipyrine per chlorate in water 
contain 5.44 gms. [Pb(COC._H N )J (CIO ) at 20°. (Wilke-Dttrfurt and 

Schliephake, 1929.) ^2 2 <r 4r 
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LEAD CHEOMATE PbCr 04 . 

Solubility of Lead Chromate in Water. 


r. 

Mols. PbCrO^ 
fKr Liter. 

Gms. PbCrO^ 
l)er Liter. 

Method. 

Authority. 

18 

3.0.10”*^ 

0.00010 

Solution equilibrium (Beck and Stegmtiller, 1910.) 


1.4.10"“^ 

0.00004 

tc n 

(Auerbach and Pick.) 

18 

3.2.10 ^ 

0.00010 

Conductivity- 

(K.ohlrau.Hch, iyo8.) 

20 

2.1.10““'^ 

0.00007 

Radio Indicators 

(v. Ilcvcby and Rona, 1915.) 


A more recent very careful direct determination of the solubility 
of lead chromate in water by Haybrechts and Degard, 1933, gave o«oooi7 
gm. PbCrO^ per liter at 20°. The fii of the water was 6.27* 


Solubility of Lead Chrokate in Aqueous Solutions of Acetic 
Acid and of Ammonium Acetate at 20°- 

(Huybnjchta and I>agard, toss.) 

Results for Aqueous Solutions of: 

Acetic Acid Ammonium Acetate 


NomalHy of 

CBia. PbCrO^ par 

Nomallcy of 

Qm &. PbCrO^ par 

A<1. CH.^OOOfi 

llur aac. aol. 

AQ. NW^CH^OOO 

11 tar oat, aol. 

0.02$ 

0,00130 

0.05 

0.00093 

0-0$ 

0,00234 

0. 10 

0.00136 

0.10 

0.00429 

0.20 

0,00210 

0,20 

0.00468 

0.50 

0.00916 

0 

0 

0.00616 




The solubility of Lead Chn)mate is greatly reduced in presence of 
soluble chromates. In aqueous 0.0001 normal K Crf\ only 0.00006 
Pt>CrO per liter was present. Results are giv?n showing the solubility 
of !A)Cr() in aqueous solution.s of mixtures of acetic acid and iwnmoniurn 
acetate and of the reduction of the solubility of FA>(M) in aqueous 
acetic acid, ammonium acetate and of their mixture.s,caused by the simul¬ 
taneous presence of calcium chromate. The application of these results 
to the titrameiric determination of lead is discussed. 

Solubility of I.ead Chromate in Aqueous Solutions of Hydrochloric 
and of Nitric Acids. (Beck ami .su-gmuikr, ujui. lyxi.j 

S<^lul)ilily i«i Aej, HC'l. Solubility in Aip HNOaai 


Normality 

Milligramfi Pb ikt ioocc. 

.Sat. Si>I, at; 

Norfuality of 

Milligramn Pit (>er 

of HtU. 




HNOa. 

loo oc. .Sat. Sol. 

O.I 

3-36 

4 - 9 <> 

7.40 

O.I 

2.67 

0.2 

8,15 

10.06 

15.40 

0.2 

4.70 

0-3 

CCSb 

J 7 - 3 « 

27 30 

0.3 

6.40 

0.4 

22.14 

27.78 

43.00 

0.4 

a.31 

o-S 

32.30 

42 .Oo 

68 

o«S 

10.31 

0.6 

46.60 

61.06 

97.20 

0.5 

1^-39 


Remiks are also given for the solubility of mixtures of lead chromate and 
lead sulfate in aqueous hydrochloric acid at 25® and 37"^. 


Sc^uBiLiTY m Lead Cjiromate in Aqueous Potassium Hydroxide 5k)LUTiONS. 

(T.acl;uul uml Ix-plerrc. 



Grams KOH per too cc. 

Grams PlCrO^ 

IS 

2.308 

1.19 

60 

2.308 

1.62 

80 

2.308 

2.61 

102 

2.308 

3-85 


Crd 
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LEAD CHROMATE PbCrO». 

Sox-uBiLiTY OF Lead Chromate in Aqueous Solutions of Perchloric Acid 
AND OF Mixtures of Perchloric Acid and Lead Perchlorate 
AT (Willard and Kassner, 192 (;.) 


Solvent 

mols. per liter 

Dissolved PbCrO, 

Gms. Mlillmols. 

Solvent 
mols. per liter 

Dissolved PbCr 0 , 

Gins. Mlillmols. 

HCIO,. 

PbClO^. 

per too cc. 

per 100 cc. 

IICIO,. 


PbClO;. 

per 100 cc. 

per 100 cc. 

O’. I 

-f- 0.0 

0.0041 

r> 

N 

0 

d 

5.0 


0.0 

O.OI9I 

0.0591 

0.5 

-+- 0.0 

0.0120 

0.0371 

0.5 

-H 

o.oo 5 

0.ooo 5 

0 . 00 X 5 

1.0 

H- 0.0 

0.0140 

0.0433 

1.0 

-h 

o.oo 5 

0 . 00 x 3 

0.0040 

2.0 

-i- 0.0 

0.0199 

0.0616 

2.0 


0.010 

0.00x2 

0.0087 

3.0 

“h 0.0 

0.0211 

0.0668 

2.0 

-h 

o.oi 5 

0.0006 

0.0019 

4.0 

-r- 0.0 

0 . 02 X 3 

0.0659 

5.0 

H- 

0.020 

0.0001 

o.ooo 3 


Solubility of Lead Chromate in Aqueous Solutions of Nitric Acid 
and of Mixtures of Nitric Acid and Lead Nitrate at 25 ®. 
(Willard and Kassner, 1926 .) 

rO Dissolved PbCrO* Dissolved PbCrO| 


Mols. per liter solvent 

Gms. 

per 100 cc. 

Mlillmols. 
per 100 cc. 

Mols. per liter solvent 

Gms. 

per 100 cc. 

^^Mnumoil^ 

per 100 cc. 

IXNOa^ 

l>b(N03)a. 

"llNOjT 


Pb(NO,),.' 

0 . I 


0,0 

o.oo 63 

0.0195 

0.1 

4- 

o.oo 5 

0.0001 

o.ooo 3 

0.5 

-+• 

0.0 

0.0177 

0.0548 

0.5 

4- 

o.oo 5 

0.00x8 

0.oo 55 

I .0 


0.0 

0.0385 

O.II9O 

1.0 

4 “ 

0.010 

o.oo 38 

0.0117 

2.0 

-j- 

0.0 

0.0889 

0.2752 

3.0 

4 “ 

0.020 

o.o 38 i 

P-1179 

3.0 


0.0 

0.1701 

0.5265 

2.0 

4 - 

0.1 5 

0.00X2 

0.0037 

4.0 

-f- 

0.0 

0.28.10 

0.8700 

2.0 

4 - 

0.25 

0.0002 

0.0006 

. 5.0 

4 - 

0.0 

0.4367 

1 . 35 x 0 

2.0 


0 . 3 * 

0.0002 

0.0006 


'Sa.^Ci\0^ instead of Pb (NOa)^. 

The solubility of lead chromate in perchloric acid increases up to a molar concen¬ 
tration of the acid of about 4.0 and then begins to decrease, while in nitric acid the 
solubility continues to increase with increasing concentration of acid. It is also 
noted that lead chromate is much less soluble in perchloric than in nitric acid 
of the same concentration. 

Fusion point data for mixtures of lead chromate and lead sulfate, lead chromate 
and lead molybdate, and lead chromate and lead tungstate are given by Jaeger and 
Germs, 199.1. 


LEAD FLUORIDE PbF^. 

F One liter of water dissolves 0.6 gm. PbFj at 9®, 0.64 gm. at 18®, and 0.68 gm. at 
26.6® (conductivity method). (Kohlrausch, 1908.) 

100 cc sat. solution of Lead Fluoride in Water contain 0.066 gm. 

PbF^ at 25® and the pH of the solution is 5.3. (Carter, 1928.) 

Experiments upon the influence of the size of grain upon the 
solubility of Lead Fluoride in water are given by Duncan, 1923.! 

100 cc. anhydrous hydrazine dissolve 6 gnis. PbF2 at room temp, with decom¬ 
position. (Welsh and Broderson, 1915.) 
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100 gws. liq.uid Sulfur Dioxide (SOg) dissolve 0.053 6^- ^^2 0°* 

(Jajider and Ruppolt, 1937,) 


Fusion-point data are given for: 


PbF. 

ri 


II 


+ Pbl, 
+ PbO 


^3<P°4>2 
+ N a? * * 


(Sandonnini, 1911,) 
(Sandonnini, 1914.) 

(Amadori, 1912, 1918, I9i9«) 
(Amadori, 1919,) 

(Puchin and Baskow, 1913,) 


LEAD Antipyrine Boro FLUORIDE [ Pb(COC^QH^gNg)(BF^)g. 

100 cc sat. solution of Lead Antipyrine Boro Fluoride in water con¬ 
tain 15,1 gm (BF^)g at 20°. (Vilke-Dorfurt and Mureck, 

1929» > 

LEAD TriPotassium Hydrogen Octa FLUORIDE, 3 KF.HF.PbF 4 .. 

LEAD DiSodium Hexa FLUORIDE iNaF.PbF^. 

Data for the solubility of these two salts in water and in aqueous solutions 
of Hj F2 at 25 ® are given by Clark, 1919. 


LEAD Phospho FLUORIDE PbPOjjF. 

One liter sat. solution of Lead Phospho Fluoride in Water contain 
0.0099 gm. PbPOjF per liter. (Lang, 1929.) 

LEAD Silico FLUORIDE PbSiF^.4H^0. 

SOLOBILITY OF LBAD SILICO FlUORIDE IN WATER. 

(Jaaov ann Plnaavatcaja, 1930.) 



Ctas. PbSlF^ par Solid 

c® 

Qns. PbSlF^ par Solid 

6 


100 sac. sol. Phase 


100 9 B 8 . Aftt. sol. Phase 

0 

65.48 PbSiF .4II 0 

60 

8o.ii PbSiF .;2H 0 

20 

68.97 

65 

80.75 

20(d 

= 2.4314)67.90 (1) " 

80 

81.06 " 

50 

74. 16 " 

100 

82.25 " 

57 

' 77.70 " 



(1) 

Worthington and Haring, 1931.) 




Equilibriuk in the System Lead Silico Fluoride 
Silico Fluoric Acid and Water at 20°- 

(Jaciov and Plnaevstcaja. 1938 .) 


CMS. par 100 jna. aat. sol. Solid 


H,sir, 


Phase 

0.0 

68.97 

PbSiF . 4 H _0 

0.98 

67.96 

® II ^ 


QtkS. par 100 ^a. sac. sol. Solid 

nrSTF ^ PbSlF- ■' Phase 

2 e O’ 

13.93 43*10 PbSiFg.41120 

25.82 23.95 " 


F 
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Solubility of Trimethyl, Triethyl, etc. Lead Fluorides in Several Solvents. 

(Krause and Poliland, 1922 .) 


Compound. 

Tri methyl lead fluoride 
)> 


)) 

» 

» 

» 

)) 

» 

)) 

)) 

» 

» 


Formula. 


Gms. 

empd. per 

100 gms. 

of 

t“. 

””h,o ^ 

cifsOir. 

GsHsOR. 


(CHalaFbF 

3 o 

5 . 5 i 

8.24 

6.89 

0.028 

» 

5 o 

26.3 

99.5 

82.0 

0.87 

(CJlslaPbF 

3 o 

1.3 

7.24 

6.11 

0. i 85 

» 

5 o 

7.04 

90.0 

75.1 

0.60 

(nC,H 7 )jPJ,F 

3 o. I 

0.17 

2.01 

1.21 

o.o 55 

» 

5 o 

0.23 

4.94 

3.53 

0.082 

(/c.irajsPbF 

3 o 

0. 12 

1.76 

1.09 

0.042 

» 

5 o 

0. 18 

2.96 

2 .i 3 

0.071 

(iCsIIiJjPhF 

3 o. I 

0.019 

2.34 

1.73 

o.o 63 

» 

5 o 

0.022 

6.32 

4.55 

0.004 

(CJIslaPbF 

3 o 

o.o 3 i 

0.36 

0 . 15 

0.080 

b 

, 5 o 

0.10 

r .15 

0.24 

0.092 

{<^Glhl) 3 FI>F 

3 o 

0.096 

0.66 

0.39 

0.11 


Tri ethyl 
)) 

Tri n propyl 
» 

Tri iso butyl 
» 

Tri iso amyl 
)) 

Tri phenyl 
» 

Tri cyclo hexyl 

LEAD Sub IODIDE Pbl. 

1000 cc. sat. solution of lead sub iodide in water contain 0.35 milliequivalents Pb I 
conductivity method. ^ , Denham, 1018. 


LEAD IODn>E Pbl; 


o 

IS 

2S 

35 

45 

55 

6S 

8o 

95 

lOO 


Density. 
(Hrf) at o°.) 

1.0006 
0.9998 
0.9980 
0-9951 
0.9915 
0.9872 
oI9827 

0.9745 

o 9671 


Solubility in Water. 

(Lichty, 1903.) 

Grams Pbh per loo. 


cc. Solution. 

0.0442 

0.0613 

0.0762 

0.1035 

0.1440 

0.1726 

0.2140 

0.2937 

0.3814 

0.420 


Grams H O. 

O.Q442 

0.0613 

0.0764 

0.1042 

0.1453 

0.1755 

0.2183 

0.3023 

0.3960 

0.436 


Millimols PbL per too. 


cc. Solution. 

0.096 

0-133 

0.165 

0.224 

0.312 

0.374 

0.464 

0.637 

0.828 

0.89s 


Grams HuO 

0.096 

0.133 

0.166 

0.226 

0.315 

0.381 

0-473 

0.656 

0.859 

0.927 


conductivity method are 

by B 6 tt£^, 1905^ Kohlrausch, 1904-051 Denham, Z917. 
as^foUow!*™“**"°“® of Iodide in Water are 


Pblg p«r 

100 aac. aol. 


Au Chon cy 


13 

0.05 

20 

0.06 

25 

0,076 

30 

0.09 

50 

0.17 


Demassieux, 1923 

•• M 

Barrage, 1926 
Sowerby, 1937 
Demassieux, 1933 


Solubility of Lead Iodide ik Water at Temperatures Above 100®. 

(Bmrach, Qjadebo, Schiffara and Mmdarlich, 193^.) 


175 

234 

280 

281 


Ois. Pbig par 

Solid 

100 Oia. sac. aol. 

Phasa 

1*42 


3.65 


6.37 

II 

6.44 

II 


^0 PWg par 

100 0 ia. sac. sol. 

291 8.43 

334 12.0 * 82 

338 87.5 

360 95.3 


Solid 

Phase 

n>i, 

” ^ solution 4 melt 
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Solubility of Lead Iodide in Aqueous Solutions of Sodium Chloride at 45 ® 

{Burrage, 1926,) 

Gms. poi- 100 gms. sat. sol. Gins, per lOO gms. sal. »ol. 



NaCI. 

Pill,. 

Solid Phase. 


Pblj. 

Solid Phnsc. 


0.00 0 

0758 

PbL 

0.234 

0 .no 

Pb L> 


0.029 0 

0778 

» 

0.586 

0 . 1 4 1 

» 


0.059 

.08.59 


1.170 

0.164 

)) 


o.ii6 0 

0951 

» 

2.980 

0.179 

» 

Solubility of Mixtures of Lead Iodide and Potassium Iodide 

IN Water. 




(Ditto, i88i; Schreinemakcr.s. 1892.) 



t“. 

Gms. per loc^ Gm.s. HaO 
Pblj. KI. 

Solid Phase. t“. 

Gm.s. per 1000 Gms. HjO. 
Pl)l,. KI. ^ 

Solid Phase. 

5 


163 

Double Salt+Pblf 50 

526.7 

1906 Double Salt-i-KI 

20 

9 

260 

64 

789.3 

2i6i 


28 

25 

325 

83.5 

1,108.6 

2434 


39 

45 

449 

“ 92 

x ,273 

2566 


67 

255 

751 

X 37 

2,382 

3278 


80 

731 

1186 

165 

4,187 

4227 


80 

569.9 

976.4 

2I8 

10,303 



104 

5 141X 

1521 

241 

12,803 

7998 


120 

2151 

1812 

“ 242 

12.749 



137 

2874 

2097 

“ 250 

15,264 



175 

5603 

2947 

“ 157 

5,218 gms. 
6,489 “ 

Pbla.aKI Pblj.aKI.aiHj^) 

189 


3339 

“ 172 



9 

96.6 

1352 

“ -l-KI 186 

7,903 “ 

“ 

*• 

13 

114.3 

1384 

“ “ 194 

9,266 “ 

II 


23 

186.3 

15x0 

“ *' 201 

11,320 “ 

** 

" 


Ordinary solubility method used for temperatures below boiling-point of the 
solution and sealed tube (with constriction in middle) method used for tem¬ 
peratures above boiling point. 

One liter sat. aqueous solution of iodine dissolves 0.00216 gm. mols. Pbla (0.996 
gms.) at 20®. (Fcdoticff, igii-ia.) 


Solubility of Lead Iodide in Aqueous Solutions of Ammonium Iodide. 

(Demusstoux, 1923.) 

Results at 20°. Results at .TO°. 


Gms. per lOO gms. sat, sol. Gms. prr 100 gms, sol. sol. 


NH,I. 

Phi,. 

Solid Phaito. 


TiTri. " 

Sollil 

3.54 

0 . 029 

Pbfj 

6.i3 

0.14 

Pblj 

6.06 

0.63 

» 

9-91 

0 . 1 5 


7.02 

0.10 

))4-PI)L.NII.L'ill,0 

i3.47 

0.29 

»»hPl>I*.NTr.I.JI,0 

i4.5o 

0.20 

Pbl2.NH4L2ll20 

18,07 

0.34 

Pbr.,.Nnvi.2H./) 

33,34 

o,3o 

» 

24.08 

0 .5o 


45.80 

0.92 

» 

45.87 

3.49 

» 

51.66 

1.63 

» 

54.79 

8.5i 

» 

56.71 

2.96 

» 

61.35 

16.06 

» -1™ NIL! 

61.10 

4.9<^ 


61.95 

9.88 

Nn4i 

61 .5o 

2.10 

NH,I 

63.98 

6.24 

» 

61.72 

0.0 

» 

66.46 

0.0 

)) 
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Solubility of Lead Iodide in Acetone, Aniline and Amyl Alcohol. 


Solvent. 

(von Laszczynski. 1894.) 

Gms. PbL i^er roo 
Gms. Solvent. 

(CH3)2C0 

59 

0.02 

C 6 H 5 NH 2 

13 

0.50 

CeHsNH* 

184 

I . 10 

C 5 H 7 OH 

133 S 

0.02 


Solubility of Lead Iodide in Pyridine. 

(Heise, 1912.) 


r. 

Gms. Pblj 

per 100 Gms. Solid Phase. 


Gms. Pbl. 
per loo Gms. 

Solid Phase. 

-43.5 f.-pt. 

Pyridine. 

PbI,.3C,H.N 

35 

Pyridine. 

0.188 

Pbl2.2C,H^ 

-37 

0.166 


57 

0.190 

it 

— 20 

0 -I 7 S 


77 

0.228 

it 

- 9 

0.186 

« 

92 

0. 290 

it 

0 

0.200 

€i 

98 

0.340 

it 

+ 3 

0.215 


105 

0.370 

U 

6 tr. pt. 

0.225 

Pblj.a CsHjN +PbI,.2C6H5N 

108 

0.410 

it 

15 

0.208 

Pbl2.2C#H5N 

112 

0.445 

it 


100 gms. 95% formic acid dissolve 0.25 gm. PbL at 19.8°. (Aschan, 1913.) 

100 cc. anhydrous hydrazine dissolve 2 gms. Pbh at room temp, with decom¬ 
position. (Welsh and Broderson, 1915.) 

100 gf«s. liquid Sulfur Dioxide (SO^) dissolve 0,009 Phig ^.t 0°. 

(Jander and Ruppolt, 1937,) 


Fusion-point data are given for: 

PbTg Agl (Matthes, 1911; Tubaudt and Eggert, 1920.1 
" + PbO (Baroni, 1934; Van Klooster and Ovyens, 1935.) 

LEAD lODATE Pb(I0,)2. 

One liter of water dissolves 0.0134 gm. Pb(I03)2 at 9.2®, 0.019 gm. at 18° and 
0.023 gm. at 25.8®. (Kohlrausch, 1908; Bdttger, 1903.) 

One liter H2O dissolves 0.0307 gm. Pb(I03)2 at 25®. (Harkins and Winninghoff, 1911.) 


Solubility of Lead Iodate in Aqueous Salt Solutions at 25®. 
(H. and W., 1911) 

Gms. per Liter. Gms. per Liter. Gms. per Liter. 


KNO3. 

Pb(I 03 ) 2 . 

' KIO,. 

Pb(I 03 )o. 

■pb(N 03 ) 2 . 

PbdO:,).; 

0.202 

0.0318 

O.OII3 

0.0199 

1.656 

0.0052 

I .Oil 

0.0363 

0.0227 

0.0122 

16.561 

0.0045 

5 055 

0.0567 

Pb(N 0 ,-,) 2 . 


82.805 

0.0078 

20.220 

0.0708 

0,0165 

0.165 

0.0242 

0.0115 

496.83 

0.0418 


Solubility of Lbad Iodat* in Aqubous Salt Solutions at 25®* 

(LsMer anU Ooldinan, 1930 .) 


Aqueoua Solvent. 


am. Mold. per liter 


Water alone 
0.1 normal NaNO» 

0.1 •’ KNO 

0.1 " KCl® 

0.1 ” N aCl 


0.0000361 

0.0000699 

0.000069^1 

0.0000829 

0.0000830 
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LEAD MOLYBDATE Pb Mo O4. 


Solubility of Lead Molybdate in Aqueous Solutions of Perchloric Acid 
AND OF Mixtures of Perchloric Acid and Salts at 25 ®. 

(Willard and Kassner, lOdOS.) 

Dissolved PDMoOv 


Composition of solvent in mols. per liter. 


Gms. per 100 cc. MiUlImols. per 100 cc. 


o.oi mol. HGIO4. 



... 0.0016 

0.0043 

0.5 

» 

» . 



.... 0.01 36 

0.0870 

1.0 

» 

)) ...... 



.... 0.0878 

0.1016 

2.0 

» 

)) . 

. . . 


,... 0.1176 

0. 320'4 

3.0 

)) 

n . 



0.2436 

0.6689 

o.oi 

n 

» -ho.or mol. Pb(Cl04)2. 

0.0002 

o.ooo 5 

0.5 

» 

» -h o.or 

» 

» .. 

... o.oqo 5 

0.00I 3 

0.5 

)) 

W “h 0 . o 5 

» 

» . 

... 0.0004 

0.0011 

0.5 

n 

» -h 0. 10 

» 

» . 

... 0.00006(^) 

0.0001 (^) 

0.5 


» - 4 - 0.20 

» 

)) . 

... 0.00004(^) 

0.0001(1) 

0.5 

» 

n 0.02 


Nag M0O4. 

... 0.0004 (2) 

0.0011(*) 

0.5 

)) 

» -h o.o 5 

') 

» . 

... 0.00027(2) 

0.0007(2) 


Above 3.0 mol. HCIO 4 , PbMoO^ decomposes to form solid Mo O 3 . 


Solubility of Leah Molybdate in Aqueous Solutions of Nitric Acid 
and of Mixtures of Nitric Acid and Salts at 25 ®. 

( Willard and Kass; er, 1930 R) 

Dissolved PbMoOi. 


Composition of solvent in mols. per liter. 


O.l 

0.5 
I .0 
0.5 
0.5 
0.5 
0.5 


mol. H NO3. 0.0020 


» . 0.0244 

» .. 0.1086 

» -ho.i mol. Pb(N03)2. 0.00082(^) 

» -P o . 2 » ’ » . o. 0002 (1) 

» - 4 - 0.02 » Na.>Mo04... 0.00064C") 

» 4 -o .()5 » » . 0.0007 (-) 

Above i.o mol. HN03,PbMo04 decomposes to form solid Mo Os. 

(^) Molybdenum determined colorimetrically. (*) Lead determined coloriinotrically. 


o.0060 
o.o 665 
0.2958 
0.0009 ( ^ ) 
o.oooS(1) 
0.0017(*) 
o.ooi9(*) 


MoO 


Gms. per 100 cc. Mlllimols. per lOOoc. 


Fusion-point data for mixtures of PbMo04 -j- PbS04 are given by Germs, 1907, 
and Jaeger and Germs, 1921. 

LEAD NITRATE Pb(NO,)2. 


Solubility in Water. NO 

(Mulder; Kremers, 1854; at 15®, Michel and Kraft, 1854; at 17®, Euler, 1904.) 


Grams Pb(N08)3 per 100 Gms. Grams Pb(N03)2 per icx> Gms. 

- A- -^ -o - A - 


r. 

Water. 

-N 

Solution. 


--•- 

Water. 

Solution. 

0 

36-5® 

38 . 8 ( 2 ) 

27.33(2) 

40 

69.4 

75 

41.9 

10 

44-4 

48.3 

31.6 

50 

78.7 

85 

45 

17 

50 

54 

34-2 

60 

88 

95 

47.8 

20 

523 

56-5 

35-2 

80 

107.6 

115 

52-7 

25 

56 -4 

60.6 

36.9 

100 

127 

138.8 

57-1 

30 

60.7 

66 

38.8 

17 

52.76* 


34 - 54 * 


* Euler. 

(i) Mulder, (2) Kremers, (3) Average of M and K. 


Density of saturated solution at 17® = 1.405. (Euler.) 

100 gms. H2O dissolve 55.8 gms. Pb(NOs)2 at 20®. (LeBlanc and Noyes, 1890.) 

100 gms. H2O sat. with Pb(N03)2 + KNO3 at 20® dissolve 95.39 gms. Pb(NOj)2. 
-f-61.05 gms. KNO3. (LeBlanc and Noyes, 1890.) 

100 gms. H2O sat. with Pb(N03)2 + NaNOa at 20° dissolve 38.42 gms. PbCNCDs)! 
+84.59 g^ais. NaNOs- (Le Blanc and Noyes, 1890.) 
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Solubility of Lead Nitrate in Aqueous Solutions of Copper Nitrate 

AT 20 °. 

Fedotieff, 1911-12.) 


Gms. per 100 Gms. H2O. 
t:u(NOa)j. Pb(NOa);. 

d% of Sat. Sol. 

Gms. per lop Gms. HjO. 
CuCNOa).. Pb(N 03 ) 2 * 

dfjo of Sat. Sol, 

0 

55*11 

1*419 

37-96 

13.08 

1.360 

7-7 

39*34 

1*354 

60.32 

8.19 

I-451 

15.04 

27.80 

1.322 

83.11 

5-37 

1.546 

24.63 

19.05 

1.321 

100.29 

3-53 

1.622 

33-25 

14.70 

1*343 

127.70* 

2 - 33 * 

1.700 


• Solid phase in contact with this solution = Pb(N0^2 + Cu(NO*)j-6HaO. 


NO 


Solubilities OF the Nitrates of Lead Isotopes in Water at 25 ^. 02 . 
(Richards and Schumb, 1918 . ) 


The two samples of nitrate were prepared, one from salt made from a test lead » 
free from silver and tin, and the other from pure Australian uranio-lead nitrate. 
Saturation was approached from above and below the selected temperature, by 
constant rotation of a large excess of the solid with distilled water. Saturation 
was reached with extreme slowness. At least 24 hours were required. Weighed 
portions of the saturated solution were evaporated ^^vith SO4 and the lead sulfate 
weighed after heating to constant weight at 35 b®. 


Sample of Lead Nitrate 
from : 

Common Lead. 

Uranio Lead. 

Diffc* pence 


urns. I'Di.-MUa)* per 1,00 gms. 


Water. 


Sat. sol. 

37.342 

37.280 
0.062 


59-597 

59-439 

o. i 58 


An experiment similar to the above is reported by Fajans, Fischler and 
Lembert, 1916. These authors prepared very pure nitrate from ordinary commercial 
lead of at. wt. 207, lA and from lead prepared from Colorado carnotite, and having 
an at. wt. of 206.59. Saturation was approached from above and below by constant 
agitation for at least two days at 24 ^. 43 . Very accurate specific gravity determi¬ 
nations of the saturated solutions were also made. The determination of the 
lead w^as made as sulfate. 


Sample of Lead NllnUe ^ of PbSO* found In Mol. 

from: sat. sol. :J. 0 U 5 cc. of sat. sol. Solubility. 

Ordinary Lead. i .444499 ± o.ooooi 3 1.4693 = o.oo 4855 

Carnotite.. i .443587 ± 0.000016 1.4740 = 0.004861 


JoachimsthalerPechblend. i .443586 dr 0.000001 5 -- 

Difference. 0.000006 

The authors conclude from the density experiment that a difference exists in the 
sp. gr. of the saturated solutions of the nitrates of lead isotopes which is slightly 
greater than that calculated. The difference in the molecular solubility is less 
than I %, while the difference in atomic weight is 2.7 %. 
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Equilibrium in the System Lead N 

ITRA' 

I’E, SoD] 

(IIM 

Nn 

['RATE AM) Water 



((il 

lasstono aiui 

Sauiul 

Irr.s, urjai 

1 



Results 

i at (P. 

Residl 

s at 2o®. 


Re.sult.s 

at bO*’. 


(bus. p<‘l’ 

1(10 gms. 

Gms. jx-: 

V itio gms. 


(bus. prr 
sat. 

10a Kills. 


Silt. 

sol. 

sal. 

sol. 


sol. 



NaNOa. 

'piuNOala. 

NaN(L. 

lMnNO;i*.j. 


Na 

Ph-NOai.,. 

Solid Pliasr 
at oai’ti trmp. 

0.0 

28.70 

(>.02 

3 o, 8() 


0.0 

14 • 

79 

ri.(N< 

■2 .9 I 

2.') . 80 

10 .<>4 

27. si; 


4 . 3 > 

.jo. 

2 

,, 

Results 

at 100'\ 

20.94 

22 .33 


8.7,5 

35 . 


u 

0.00 

.)T .().'■) 

:Jo.o8 

18.99 


1 7 . “) 5 

■’9 

\r* 


4.24 

:>(>.78 

3 (). 4 i 

i(;.8(i 


29.87 

2'*. , 

8<S 

). 



40.32 

I . /,7 


4 - 3.84 

17 

•) *) 

». i-NaNO^ 



4 I . 32 

i 3 . 17 


i 7*<'9 

I I . 

3 > 

NaNOa 



4 >.71 

4 . 3 o 


49.80 

(;. 

35 

.. 



47.88 

0.00 


V). 29 

0. 

00 

M 

100 gms. pyridiiH? 

1 dissolve 4- 

39 gms. PI) 

(NO. 

9)2 III«" i 

Old 

>. 4 (; 

gms. at- 2 5 <’. 


I Muller. It. i!l2t , 

Solubility of Lead Nitrate in Concentrated Aqueous Solutions of Sodium 
Nitrate and Vice Versa, Determined by Synihetic Method. 

(Isiuic, i‘.)o8.) 

(The several mixtures were enclosed in s(‘ale(l tubes and lieated until only 
one or two very small crystals remained undissolved. 'Flie t(‘mi>eratun‘ was 
then determined at which the edges of these crystals just showed a change from 
shar|) to round or vice versa.) 


Results for Lead Nitrate as 
Solid Idiasc. 


Results for Sodium Nitrate as 
Solid I’ha.se. 


V of 

Cinw. iH‘r 

100 (rim. Sat. Sol. 

V ol 

(Ion. iicr 

ux> (Ims, Sat. Sol 

ituration. 

■ NaNOa, 

PbtNOa)..." 

Saturation. 

' NaNits, 

PbtNO,,|.’ 

32 

34.42 

19.69 

21 

40.97 

13.62 

3 S-S 

34.15 

20.33 

26.5 

42,04 

13.38 

39-5 

33.71 

21.35 

3 ^ 

43.18 

1. 88 

44 

33 .35 

22. 19 

38.8 

44.63 

12.78 

49.1 

32.94 

23.15 

41 

45.11 

1 2 . ()4 

55 

32.60 

23.93 

44.25 

46.03 

ii.45 

58 

32.47 

24.24 

51 

47.28 

1 2.50 

6a 

32.33 

24 .57 

58 

49.03 

11 .76 

^5 

32.19 

24.89 

64 

49.92 

11,56 


Solubility of Mixed Ckys-i-als of Lead Nitrate and 

IN Wa-I-KR at 25“. 

(Fork. 1H1J7,) 

Mol iKtr cent in Solution. CmH. i>er too ct\ Solution. Qj . <,f M 

Strontium Nitra*: 

ol fK*r cent in Solid Phai 

Pb(N();,)2. 

brlNt 

PblN()a)a. 

Sft.NOa),. ' 

SolulionH, 

PbLN' 0 |) 3 . 

Sri,N( L)-;, 

too 

0 

46.31 

0 

1.4472 

KX> 

0 

87.41 

12.39 

50.47 

4.56 

i. 433 ^> 

99 .05 

0-95 

78.68 

21.32 

53.92 

8.14 

I.42H8 

g8.11 

I .89 

S(>>39 

43.61 

45‘34 

17,81 

1.4263 

97.02 

2.98 

60.20 

39.71 

44.48 

18.74 

1.4245 


3-94 

3 . 5-70 

36.30 

25.23 

35.03 

1 .4468 

83.84 

16.16 

24-38 

75.42 

S 9 -t 3 

37.54 

I .4867 

32.88 

67 .1 2 

0 

100 

0 

71.04 

1.5141 

0 

too 


Solubility of Lead Nitrate-Nitrite, Pb(N 03 )a.Pl)(N 03 )a. 2 Pl)(OH)a. 2 HaO, 
IN Aqueous Solutions of Acetic Acid at 13.3'*. 

(ChilciOtti, 


Normality of 
Acetic Add 

O 

0.05 

O.IO 


(ims, PhO iK*r lOO 
a*. Sat. Sol. 

o.6or 

1-323 

2.185 


Normality of 
Acetic Acid. 

0 .2< 

0.50 

0-75 


(imii. PbO 100 cc. 
.Sat, Sol. 

5 - 45 ° 

y.6yo 

15.874 


NO 
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SoLUBiLiTif OF Lead Nitrate in AQiiEotts Soldtions op 
Methyl Alcohol at as”- 

(AJcerlof and Hirclc, 1935 .) 


Parcant CH^OH 

(In. Mola. per 

Wt, percent (31 ^OH 

On. Mola. Pb(NOg 

in solvent 

1000 e»s. sat, sol. 

in solvent 

1000 Sas* sat. 

0.0 

1.799 

60.0 

0 

00 

0 

0 

20.08 

0.8768 

70.0 

0,1905 

30.0 

0.6730 

80.1 

0.1237 

40.0 

0.5151 

90.02 

0,0752 

50.05 

0,3820 

100.00 

0,0423 


Solubility of Lead Nitrate in Ethyl and Methyl Alcohol. 


Solvent. 

Aq. CaHfiOH (Sp. Gr. 0.9282) 
Abs. C2H5OH 
Abs. CHaOH 


Gms. Pb(N03)2 per 100 Gms. Solvent at: 

^ _I_A_ 

4°. 8®. 22®. 40®. so®. 

4.96 5.82 8.77 12.8 14.9 (G) 

. 0.04(20.5°). (deB) 

. 1.37 . “ 

(Gerardin, 1865; de Bruyn, 1892.) 


100 cc. anhydrous hydrazine dissolve 52 gms. lead nitrate at room temper¬ 
ature with formation of a yellow precipitate. (Welsh and Broderson, 1915.) 


Solubility of Lead Nitrate in Pyridine. 

(Walton and Judd, 191X.) 


t®. 

Gms. Pb(N03)2 
per 100 Gms. Solid Phase. 

t®. 

Gms. Pb(N03)2 
per 100 Gms. 

Solid Phase. 

-19.4 

Pyridine. 

2.93 

Pb(NO,) 2 . 4 C 6 H 6 N 

45 

Pyridine. 

22.03 Pb(NO,)j.4QH6N 

-14.5 

2.14 

“ 

49-97 

29.37 

“ 

— 10 

1.90 


51 tr. pt. 


“ +Pb(N 03 ),. 3 QH,N 

0 

3.54 


59.52 

36.70 Pb(NOa)i.3C6H5N 

5-4 

3.93 

M 

70 

47‘29 

a 

8.7 

5-39 

4 < 


61.60 

a 

14.72 

6.13 


8:;. 93 

90.21 

u 

19 -97 

6.78 


94.94 

128.06 


24.75 

8.56 


96 tr. pt. 


“ •f 3 Pb(NOa),. 2 C 4 H^ 

30.03 

10.96 

M 

99.89 

143.36 

3 Pb(N 03 )s.aC 8 H*N 

34.97 

13.20 

** 

104.90 

152 

“ 

40.03 

16.94 

« 

109.90 

163.80 

«« 

Fusion-point data are given 

for mixtures 

of Pb(NO,) 

, + TINO, by 

Glass, 

^.aybourne 

and Madgin, 1932.) 

3 

2 3 


EgOILIBRIUM IN THE SYSTEM LeAD OXIDE, NITROGEN PkNTOXIDE AMD IVATER. 





(Denhass and 

Kldson, 1931 .) 



d. of 

sat. 

Ckis. per 100 (gaa. 
sat. so^u tlon 

Solid 

Phase 

d. of 

sat. 

Qns. per 100 gns* 
sat. solution 

Solid 

sol. 

Vs 

PbO^ 

sol. 


PbO 

Phase 

Results 
1.022 0,71 

at 25° 
2.09 

2. 1.2i 

1.022 

Results 

0.60 

at 50° 
2.69 

2 . 1 . 2i 

1.134 

4.67 

9,77 


1 .117 

4.39 

8.99 

II 

1.223 

7.68 

15.03 


1.229 

7.24 

15.81 

11 

1.287 

8.80 

18.39 

”■|■Pb(NO,) 

1.322 

9.55 

20.47 

»' 

1.452 

12.27 

26.38 

5> 1.436 

11.60 

25.45 

IT 

1.408 

11.54 

23,61 


1.590 

14.47 

31.00 

’'+Pb(NO 

1.328 

11.83 

18.88 

ft 

1.511 

14.22 

26.05 

Pb(NO_), 

1.257 

12.06 

14.09 

II 

1.420 

14.33 

23.42 

M ^ ^ 

1.194 

14.30 

8.16 

II 

1^357 

14*22 

19.77 

II 

1.192 

14.60 

7,40 

11 

1.279 

15.08 

15.64 

II 

1.236 

30.59 

1.59 

11 

1.234 

17.92 

10.08 

'• 

1.243 

30.70 

1.38 

” 

1.211 

23.75 

4.27 

M 

1.290 

40.05 

0.49 

II 

1.244 

32.32 

1.74 

" 

2.1.2i!E 

= aPbO.N 0 .24H,0. 

1.308 

45.33 

0.04 

" 
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LEAD HYDROXIDE Pb( 0 H) 2 . 

SoLUBiLiTV OF Lead Hydroxide in Aqueous Solutions of Sodium Hydroxide. 
(Moist Lead Hydroxide used, temperature not given.) 

(Rubenbauer, 1902.) 


Amount of Na 

Amt. of Pb 

Mol. Dilution 

Grams per 109 cc. Solution. 

in 20 cc. 

in 20 cc. 

of NaOH. 

■ NaOH. 

Pb(OH),. 

0.2024 

O.IOI 2 

2.27 

1-759 

0.590 

0.3196 

0.1736 

1.44 

2.778 

1.010 

0.5866 

0-3532 

0-785 

5-10 

2.056 

0.9476 

0.4071 

0.485 

8-235 

2.370 

I . 7802 

0.5170 

0.258 

15-470 

3,. 010 


LEAD OXIDES. Solubility IN Water. 

(Bdttgerj Ruer — Z. anorg. Chem. 50, 273, ’06.) 

No. Description of Oxide. 

1. Yellow Oxide, by boiling Pb hydroxide with 10% NaOPI 

2. Red Oxide, by boiling Pb hydroxide with cone. NaOPI 

3. Yellow Oxide, by heating No. i to 630° 

4. Yellow Oxide, by heating No. 2 to 740° 

5. Yellow Oxide, by heating com. yellow brown oxide to 620® i. 09 X10“ 

6. Yellow Brown Oxide commercially pure 

7. Yellow Bi*own Oxide, by long rubbing of No. 5. 

Bottger gives for three samples of lead oxide, 0.017, 0.021, and 0.013 
gm. per liter respectively. 

One liter H2O dissolves 0,068 gm. PbO at 18®, solid phase PbO and 0.1005 
PbO at 18®, solid phase Pb302(0H)2. (Pleissner, 1907.) 

Results for the solubility of hydrated lead oxide in water and dilute H2SO4 
solutions are given by Sehnal (1909). The results are considerably higher than 
the above, viz. 0.1385 gm. Pb per 1000 cc. H2O at 20®; with increase of H2SO4 
the solubility decreases rapidly. 

ICO cc. anhydrous hydrazine dissolve i gm. lead oxide (red) at room temp. 

(Welsh and Broderson, 1915.) 


Gm. Equiv. 

Gms, 

per Liter. 

per liter. 

1.03 XlO~^ 

0.023 

0.56 X IO~^ 

0.012 

1.05 X lO""* 

0.023 

I. 00X10-^ 

0.022 

1.09 X10“^ 

0.024 

I. ioXio“* 

0.024 

I. 12 Xio""* 

0.025 


0 


Solubility of Lead Oxide (I’b O) in Water. 
( Ueiny and Kiihlniann, 11 ) 24 : U<*my, 102.").) 
Mlllimol.s. P 1)0 MlULurams. PhO 

per liter at iS". per IKer at- ‘ 10 ". MfMliod. 


O.O.'jo rj ’.34 r.alc. from electrolytic conductivity. 

O .o').'! I . 39 Couducto titramolric determination of used amt. of acid for saluruiion. 

The SOLUBILITY PRODUCT of red lead monoxide, in water at 25 ^ is 1.17 X lO” 
and the solubility is o.aG X io~^ gm. mol. per liter (Glasstonc, The author 

states that this rough comparison emphazises the uncertainty of the ionization 
of lead monoxide in water and the futility of determining the solubility of lead 
monoxide or hydroxide in water by the conductivity method. 


Solubility of Different Forms of Lead Hydroxide in Aqueous Normal 
Solutions of Sodium Hydroxide. 

Form Manner Cm, mol. PWO 

of PbO u.scd. of aUalnlng' .saturation. t"- per liter sal. sol. Aiilborltj. 


Ordinary Gentle shaking (14 days). 20 o.o 45 (aver of S dct.) Gla.s.stoue, 11121 


)) 

Vigorous shaking (i 4 fl.).. 

•20 

0.0.47 ( 

0.()39 

» 

» 

Redlsli-hrown-vciUev 

Stirring gently with air bubbles , 

20 


)) 

Red 

» 

» 

20 

0 .o 35 


)) 

Yellow 

Red 

» 

» 

» 

20 

20 

0.0207* 

0.01.40* 


1 Appleby 

5 aiul Reid, liri'i 


*M(*an value.s obtained after stirring with slow .stream of air up to 5 months. According to Gla.sKtono 
the differences are explainable on the grounds of the varying size of the particles. Ap])loby and 
Reid consider that the results indicate that the yellow and red forms ar<* polyiuorphie modilica- 
tious of lead monoxide. 
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Solubility of Hydrated Lead Monoxide at 2o° in Aqueous Solutions op : 

( Grlasstoae, 1922 .) 


Sodium Hydroxide 

Gm. mols. per liter 

sal. sol. 

Potassium Hydroxide. 

Normality Gm. mols, Pb.O.rHjO 

of Aq. NaOlI. 

PbO.xHaO. 

Na plumbite. 

Residual NAOH. 

of Aq. KOH. per liter sat. sol. 

0.0499 

0.00392 

O.OO347 

0 .0464 

O.II77 0.00892 

0 . 1,77 

0.00881 

0.00836 

0.1093 

0 9985 o.o 63 i 

0; 3.496 

0.0178 

0.01735 

0 . 23-23 

The above repetition of. Herz, 

o'. 4993 

0.0345 

o.o 34 e 5 

0 .465 3 

1901, experiments fail to eonfirm 

0.7489 

0 .0484 

0.04795 

0.7010 

his results. Pleissner’s (1907) 

0.9.985 

0. o6‘20 

0 .o 6 i 55 

0.9870 

hydrated oxide was used. 


Results similar to the above for the solubility of the several poly¬ 
morphic forms of lead oxide in aqueous NaOH solutions up to 20 normal 
and at both 20® and 84° are given by Applebey and. Powell, 1931. The 
black modification wais shown to owe its color to metallic lead. 

More recent very careful determinations of the sc^lubility of lead 
oxides in water and in aqueous solutions of sodium hydroxide at 25°, 
are given by Garrett, Vellenger and Fontana, 1939. The numerous de¬ 
terminations as plotted by the authors show that most of those made 
with red lead oxide fall in one curve and the determinations made 
with yellow, white, and black lead oxide fall more or less close to 
another curve. The approximate values read from these curves are as 
follows. 


On. 

Mols. per 1000 

gms. HgO 

On. Mols. per 1 X 0 

9na. HgO 


Red 

yellow, white i 

ana' ' 


yellow, whi te and > 

HaOH 

PbO 

black: PbO 

NaOH 

PbO 

black PbO 

0.000 

0.000226 

0.000477 

0,004 

0.00022 

0.0004 

0.0005 

0.0001 

0.0003 

0.005 

0.00027 

0,0005 

0.0010 

0.0001 

0.00022 

0.006 

0.00032 

0.00057 

0.002 

0.00013 

0.00026 

0.008 

0.0004 

0.0007 

0.003 

0.00017 

0.00036 

0.010 

0.0005 

0.00085 

The data 

were used by 

the authors 

for various 

theoretical calculations. 


Solubility of Lead Sesquioxide (Pb2 O3) in Aqueous Sodium Hydroxide 
Solutions. (Glasstono, 1922 a .) 

Solution of plumbite, plumbatc and dilute alkali or water were mixed in various 
proportions and kept 4 or 5 weeks at room temperature. The supernatant solution 
above the precipitated sesquioxide was removed and analyzed. Equilibrium was 
reached very slowly. 

Gram mols. por lllc.r sal. sol. 


Na OH. 

Plumbite X to®. 

Pluiubate X 10 ®. 

[HPbO'][PbO{( 
[OH/p 

2.09 

I . 20 

8.70 

0.412 

I . 26 

12.12 

0.35 

2.08 

1.79 

i .60 

11.5o 

3 .20 

2.41 

20.0 

1.20 

1.72 

2.63 

2 I , 5 

2.6') 

3.12 


Data for the equilibrium in the system lead oxide + lead hydroxide + plumbite + 
Na OH -|- Hg 0 are given by Erich Muller, 19*24 a. 
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Fusion-point data are given for: 

PbO ^ MoO- (Jaeger and Germs, 1921.) 

+ SO3® 

" ^ VfOs '• ” 

" ^2^5 (Amadori, 1916-17.» 

" ^ 2^5 

" 4- Pb3(P041 gCAmadori, i9i(|..) 

" 4. Pb3(V04)g 

" + PbS04 (Schenck and Albers, 1919; Slienck and Rossbach, 1908.) 

” + SiOp (Veiller, 1911; Cooper, Shaw and Loomis, 1909; Geller, 

Creamer and Bunting, 1934.) 

LEAD PerOXIDE Pb02. 

The two forms of lead superoxide, (a) amorphous and (b) crystalline, differ 
in their solubilities in sulphuric acid. One liter of very concentrated H2SO 
dissolves about 0.010 mol. Pb02 (b) at 22®. One liter of cone. H2SO4 contain¬ 
ing 1720 gms. per liter, dissolves 0.0995 mol. Pb02 (a) at 22®. The solid phase 
is slowly converted to Pb(804)2. OneTiter of H2SO4 containing 1097 gms. H2SO4 
per liter dissolves 0.004 mol. Pb02 at 22®. The solid phase is converted more 
quickly to Pb(804)2. In more dilute H28O4 solutions no solubility can be de¬ 
tected. (Dolezalek and Finckli, 1906.) 

LEAD PHOSPHATE (Ortho) Pb,(P04)2. 

One liter water dissolves 0.000135 gm. lead phosphate at 20® by conductivity pQ 
method. (Bsttger, 1903.) 

One liter of 4.97 per cent aqueous acetic acid solution dissolves 1.27 gms. 
Pb8(P04)2. (Bertrand, 1868.) 

More recent studies of the Solubility of Lead Phosphates in Water, 
using electrometric methods, are described by Millett and Jowett, 19291 
and Jowett and Price, 1932. Their earlier results were found to be in 
error. Their final determinations for primary lead phosphate, ^30^4^2 
secondary lead phosphate, PbflPO^, and lead pyromorphite, ^^>51^4)3^!, 
the stable salt in presence of chloride ion, have been used'for calcula¬ 
ting the solubility products of each compound. 


LEAD PHOSPHATES, Primary, PbH,(P04)2; Secondary, PbHPC)^. 
Equilibrium in the System Lead Oxide, Phosphoric Anhydride and Water 

AT 25 ®. ( Fairhall, 1924 .) 


The mixtures were rotated in a thermostat for several weeks, and the solutions 
analyzed from time to time untill equilibrium was reached. The composition 
of the solid phases was determined by the Schreinemaker residue method. 


r/2ii of 

4 

sat. sol. 

Gms. per lOO oc. sat. sol. 


da of 

Gms. per lOO cc. sat. soK 


P.jO,. 

PJ)0. 

Solid Phase. 

sat. sol. 

P,0,. 

PbO. 

Solid Phase. 

I .o36 

5.273 

0. i38 

PbHPO^ 

1.3 o 2 

45.335 

1 . 175 

PbHPO^. 

1.074 

10.675 

0.245 

» 

1.375 

54.944 

1.495 


I. ii3 

16.060 

0.366 

» 

1.448 

66.23 i 

2. I 

» 

I. i5i 

21.684 

0.587 

)) 

1.5i6 

76.906 

I-97I 

PbHaPo^; 

1.190 

27.263 

0.821 

» 

1.549 

82.190 

I-.547 

)) 

1.227 

32 809 

0.954 

0 

1.576 

86.406 

1.190 

» 

1.264 

39.184 

1.001 

» 

1.635 

95.696 

0.774 

» 
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LEAD SULFIDE PbS. 


Solubility of Lead Sulfide in \^ater. 

Om, Mols. PbS per liter AutJtiorlty 


18 

3.6 

X 

io“® 

(Weigel, 1907J 

25 

0,94 

X 

io“<^ 

(Nims and Bonner, 1929.) 

25 

4.3 

X 

10“^ (1) 

(iCaraoglanov and Sagortschev, 1929, 

25 

5.7 

X 

10**^ (2) 

II II II II 


3.62 

X 

lo“^^(3) 

(Ravitz, 1936.) 

25 

6.8 

X 

(4) 

(Micwitz, 1928.) 


(1) Solid Phase amorphous PbS; (2) Solid Phase Cryst. PbO; (3) Value 
recommended on the basis of a study of the published determinations of 
others (4) Gms. PbS per 1000 gms. sat. solution. 

Fusion-point data are given for: 


PbS + AggS 
" + ZnS 

” + SbgSj 

" + TloS 

" *SiS, 


(Friedrich, 1908.) 

II It 

(Wagemann, 1912.) 

(Canneri and Fernandes, 192s.) 
(Cambi, 1912.) 


LEAD SULFITE PhSO^.H^O. 


Equilibrium in the System Lead Oxide, Sulfur Dioxide and Water. 

(Terrea and Riihl, l9rM.) 


The determinations were made by the synthetic method. The results are 
given in the present paper only in the form of a small diagram from 
which the following approximate values were read. 

Results at 15® Results at 25° 


Mol. Percent In sac. sol. Solid Mol. Percent in sat. aol. Solid 


^ PbO 


' Phase 

;-jr 5 g-- 


Phase 

0.005 

1.0 

PbSO .HgO 

0.005 

2.0 

PbSO .n^o 

0.02 

3.0 


O.Ol 

3.0 


0.04 

5.0 

II 

0.02 

5.0 

M 

r> 

0 

0 

7.0 

II 

0.04 

7.0 

II 

0.09 

8.0 

" 

0,05 

8.0 

II 

0.115 

9.0 

II 

0.06 

9.0 

It 

0.12 

9.2 

" + Pb(HSO 

r- 

0 

0 

e 

9.6 

" + Pb(HSO,),(?( 

0.09 

. 10.0 

Pb(HSO,l.(?y 

0.06 

10.0 

PblHSOj.l?? 

0.12 

11 . 0 * 

II 0 C 

0.065 

11 . 0 * 

II 


• Between n and 95 Mol. Percent SO^ 
liquid layers. 


the mixtures separate into 
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mm SULFATE PbS04. 

Solubility in Water. 

(Average curve from gravimetric results of Dibbits (1S74), Beck and Steg« 
miiller (1910) and Pleissner (1907) and conductivity results of Bottger (1903) 
and Kohlrausch (1904-05). 


V. 

Gms. PbS04 per Liter. 

f. 

Gms. PbS04 per Liter. 

0 

0.028 

20 

O.Q41 

S 

0.031 

25 

0.045 

10 

0-035 

30 

0.049 

15 

0.038 

35 

0.052 

18 

0.040 

40 

0.056 


Results considerably higher than the above are reported by Sehnal (1909). 
This author finds 0.082 gm. PbS04 per liter at 18® and claims that the presence 
of H2SO4 in the PbS04 reduces the solubility very greatly. His results for tha 
solubility in presence of small amounts of H2SO4 are: 

Gms. H2SO4 per 1000 cc. solu¬ 
tion o 0-0098 0.0196 0.0980 0.4900 0.9800 

Gms. dissolved PbS04 per 1000 

cc. solution at 20® 0.082 0.051 0*038 0.013 0.006 0.0 

Sehnal also gives results showing that the solubility in water and dilute H2SO4 
solutions is exactly the same at 100® as at 20®. 

Data for the solubility of PbS04 precipitates are given by deKoninck, 1907. 

Later determinations of the Solubility of Lead Sulfate in Water by 
Crockford and Brawley, 1934; Purdum and Rutherford, 1933; Kolthoff and 
Rosenblum, 1933,* Huybrechts and de Langeron, i930» gave an average 
curve from 'vhich the following values were taken. 



ctas. pnso^ 
per liter 


Qtas. PbSO^ 
per liter 

0 

0.0330 

25 

0.0452 

5 

0.0354 

30 

0.0476 

10 

0.0380 

35 

0.0500 

IS 

0.0403 

40 

0.0526 

20 

0.0427 

50 

0.0574 


1000 cc. H2 0 dissolve 0.082 gm. Pb SO4 at i 5 ^ as determined by a new optical 
method using an interferometer of the type described by Janin [Ann. chim. phys,, 
52 , 171, 1 858 ). (Mitchell, 1920 ) 


Solubility of Lead Sulfate in Aqueous Solutions of Hydrochloric and 
OF Nitric Acids and of Sodium Chloride, 


(Beck and Stegmiiller, 1910.) 


In Aqueous HCl. 


In Aq. HNO3 
at 18®. 


In Aq. NaCl 
at 18®. 


Normality 
of HCl. 

Milligrams Pb per 100 cc. Solution. 

Normal¬ 

Mgm. Pb 

Normal¬ 

Mgm. Pb 

^At 18®. 

At 25“. 

At 37“.' 

ity of 
HNOj. 

per 100 cc. 
Sol. 

ity of 
NaCl. 

per 100 cc. 
Sol. 

o(=piire H2O) 

2.60 

3 

3 -8 o 

0 . I 

10.48 

0.1 

II. 19 

O.I 


22.18 

28.04 

0. 2 

17.48 

0. 2 

18-73 

0.2 

35-70 

42.88 

54-50 

0.3 

23-41 

0.3 

26.51 

0-3 

55-37 

65-15 

84.04 

0.4 

29.84 

0.4 

33-76 

0.4 

75-27 

88.80 

111.9Q 






so 



Pb PLUMBUM 

LEAD SULFATE I4IO 


SOLOPILITT OF LRAD SDLFATE IN AQBEOnS SOLFTIONS OF HYDROCnLOEIC ACID. 
(Huybrechcs and Raaelot, 19 ?e.) 



Results 

at iS" 


Results at 30° 

Gns. 

per liter 

yv 

Gbs. 

per liter 

Gkis. per liter 

HCl 

PbSO^ A 

Hi!r~ 




0.1 

0.0516 

4*88 

0.384 

9 . 7 S 

0.984 

0.5 

0.0966 

7.5 

0.573 

24*40 

1*767 

1.0 

0*133 

9*75 

0.748 

48.80 

1.583 

2.5 

0.244 

25.0 

1.020 





50.0 

0.983 




Solubility op Lbad Sulfate in Aqueous Solutions op Hydrochloric 
Acid Containing Increasing Amounts of Sulfuric Acid at i8°. 

(Huybrechts* and Raaeloc, 


Results for: 


aq. 0. 

134 norwal HCl 

Aq. 0. 

J75 normal HCl 

Aq. 0 . 

687 normal HCl 

Aq. 1 . 

77 B normal HCl 

Ons 

per liter 

Qns 

pe^^llter 

GtaS 

pcj;;^llter 

Qns 

P^ liter 


Pbs6^‘ 


PbSO^ 

v-Tf;so7 

PbSO^ \ 


PbSO^ 

0.0 

0.384 

0.0 

0.730 

0.0 

1.020 

0.0 

0.983 

0.16 

0.179 

0. 16 

0.522 

0. 16 

1.030 

0.18 

0.974 

0.48 

0.124 

0.48 

0.292 

0. 48 

1.026 

1.0 

0.950 

0.96 

0.055 

0.96 

0.1655 

0.96 

1.024 

5*0 

0.922 

4.8 

0.0157 

4*8 

0.050s 

2.5 

0.711 

10 

0.924 

9.6 

O.OIOI 

9.6 

0.0314 

4*8 

0.382 

23.6 

0.911 

24.0 

0.0109 

24. 0 

0.0202 

9.6 

0.187 

47.2 

0.818 

49.0 

0.0101 

48. 0 

0.0168 

48.0 

0.066 




Solubility of Lead Sulfate in Aqueous Soliftions of Hydrochloric 
Acid Containing Increasing Amounts of Ammonium Sulfate at igf’. 

(Huybrechts and Raaelot, 19 ;» 6 .) 


Results for: 


Acl 0.134 nonnal HQ Acl 0 .P 67 nonnal HCl Aq. o.fl 87 nomai HQ A<i. i. jrrznomal HCl 


Gtea. p^ 11 ter 

Ghs. p^ 

liter 

Qna. per 

11 ter 

Qns. p^ 

liter 


Pb'ao, ^ 

4 


PbSD, \ 


PbSO, ^ 
4 


PbSO^ 

0.0 

0.384 

0.0 

0. 748 

0.0 

1.020 

0.0 

0.982 

0.2 

0.213 

b. 12 

0.616 

0.5 

1.033 

1.0 

0.925 

1.0 

0.069 

1.0 

0.217 

1.0 

1.059 

2.5 

0.882 

2.0 

0 

0 

00 

00 

2.0 

0.145 

2.5 

1.071 

5.0 

0.870 

2.5 

0.027 

5*0 

0.047 

5*0 

0.435 

7.5 

0.905 

5*0 

0.015 

10.0 

0,021 

7.5 

0.265 

10.0 

0.748 

10.0 

0.010 

100.0 

0.015 

10.0 

0.206 

50.0 

0*591 



300.0 

0.007 

50.0 

0. 049 

100 

0.425 





100.0 

0.028 

200 

0.282 
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Solubility of Lead Sulfate in Aqueous Solutions of Perchloric Acid 
AND of Mixtures of Perchloric Acid and Sulfuric Acid at 25 ^^. 

(Willard and Kassner, 1630) 

Dissolved P-bSOf Dissolved PliSOv 

Composition of solvent Gms. Millimols. Composition of solvent Gms. Millimols. 



in mots, per liter. 

per lOOcc. 

per 100 cc. 


in mols. per liter. 

per 100cc. 

per toocc. 

O.iMol.HClO . 

0.0278 

0.0917 

0..5 Mol. HCIO*+0.01 M0I.H2SO,. 

0 . 0 i 3 ^ 

0.0024 

0 . 0451 

0.5 

" . 

o.oSqS 

0.1742 

0.1 

U +0.02 » 

0.007P 

1.0 

" . 

0.0714 

o. 23 oi 

O.r, 

» +0.02 » 

O.OOG7 

0.0018 

0.0220 

2.0 

" . 

0.0787 

0 . 25 q 6 

O.i 

i) + 0.05 » 

0.0043 

3.0 

» . 

0.0087 

0.2206 

0.5 

» + 0.05 » 

o.oo 3 o 

0.0099 

0.0080* 

4.2 

" . 

0.0490 

0.i 6 i 6 

O.l 

» +0.10 

0.0010* 

0.1 

« +0.00.1 Mol. IfsSO^. 

0.0070 

0.0280 

0.1 

» +0.2.1 » 

0.0008* 

0.6026* 

0.5 


0.0206 

0.0679 

0.1 

» + 0.50 ^ 

o.ooo 3 * 

0.0010* 

1.0 

♦ 

“ » .. o.o 367 

Lead determined colorimetrically. 

0.1211 

0.5 

» +0.r>oMol.Pb(CIO,)i 

. 0.0002 

0.0007 


Solubility of Lead Sulfate in Aqueous Solutions of Nitric Acid 
AND OF Mixtures of Nitric Acid and Sulfuric Acid at 25 *^. 
(Willard, and Kassner, 1930) 



Dissolved PbSO,. 




DIs.solved PbSO^. 

Coinpo.sltlon of solvent 

Gms. 

Millinools. 


Composition of solvent 

Gms. 

Millimols. 

in mols. per liter. 

per 100 cc. 

per 100 cc. 


in mols. per liter. 

per lOOcc. 

per lOOcc. 

0.1 Mol.nXOj . 

. 0.0426 

0.i4o5 

1.0 Mol. UNO 

3+ 0.001 Mol. Hs SOi. 

0.1007 

0.3322 

0.1 » . 

. 0.0992 

0.3272 

0.5 

>1 

+ 0.01 » 

0.o32« 

0.1082 

1.0 u . 

. 0 2021 

0.6667 

0.5 

x> 

+ 0.02 XX 

0.015() 

0.0624 

2.0 « . 

. o.36o5 

I.1890 

0.1 

X> 

+ 0.0.1 » 

o.ooi5 

0 

b 

0 

3.0 X) . 

. 0.5389 


0..5 

x> 

+ 0.05 x> 

0.0089 

0.0298 

4.2 X) ... . 

. 0.726^ 

2 . dgoo 

O.t 

XX 

+ 0.25 « 

o.oor I 

o.oo3G 

0.1 XX +0.005 Mol. Ifs SO . 

. 0.0078 

0.0267 

o.l 

V 

+ 0..1 X) 

0 . 0009 

o.ooSo 

0.1 X) +0.001 XX 

. 0.0898 

0. i3io 

0.1 

» 

+ 0.1 .Mol. PblNOjK. 

0 . 0008 

0.002G 


Solubility of Lead Sulfate in Aqueous Solutions of Sulfuric Acid. 

(Frisak, 1922,) 

Aqueous lead nitrate solution was added, by means of a buret, to aqueous sulfuric 
acid solutions at definite temperature untill a permanent cloud remained. 
The results were plotted and the following values read from the curve. 




Gm<. PI) 

dissolved per 

100 gms. sal. 

solution in 

.V(I. ILSO, 

coulahilng 


t". 

ooVolLSO,. 

r. 5 « /ulfaSO,. 

Too/on.so.. 

7 i«/oIfaSO.. 

.Soo/^lLsOv 

«.yv oir.,so.. 

900 /JLSO... 

<) 50 /Jf.,SO, 

!(>.. 

. 0. OO'l 

0. OOli 

0.002 

0 .002 I 

0.0025 

0.004 

o.ooS 

0.024 

U27.. 

c 

c 

c 

0 . 004'2 

O.OOD 

0.007 

0.009 

0.014 

0.024 

0.060 

i 49 -. 

. 0.006 

0.007.5 

0.009 

o.oi3 

0.018 

o.o 3 o 

o.o 55 


166.. 

. 

O.OlO 

0.014 

0.021 

0.082 

0.048 

- 

- 


SO 















Pb 
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SOUTBItlTT OP LSAB SOlPAT* IH AODtOOS SOLOTIOKS OP NITRIC AciD AKD 
OP HiiTtTRis OP Nitric ahd Solporic Acid at 18°. 

(Huybrachca and Paaelot. 1926 .) 

Results for: 


Aqueous HNO^ 

Aqueous 0.18 

normal HNO_ 

0 

Aqueous 0. 

89 normal 

CMS. 

p^r liter 

(Ma. pj[r 

11 ur 

(Ma, 

. liter 



^ILSO^. 

PbSO^ 


PbSo^ 

5.65 

0.2195 

0.0 

0.348 

0.0 

1.437 

11.32 

0. 348 

0.5 

0.0819 

0.5 

0.777 

28.30 

0.784 

1.0 

0.0483 

i.o 

0.537 

$6,60 

1.437 

2.5 

0.0202 

5.0 

0.146 



5.0 

0.0183 

10.0 

0.084 



10.0 

0.0082 

0 

0 

0.045 



0 

0 

0.0078 

25.0 

0.047 



50.0 

0.0065 

50.0 

0.020 


Solubility op Lbad Sulpatb in Aqubous Solutions op 
Nitric Acid Containing Incrbasing Amounts op Ammonium Sulfatb at i 8 °. 

(Huybrachts and Raaeloc* 19 Be.) 


Results for: 

Aqueous 0.18 normal HNO^ 
SO Qn3. p*r liter Ckia. per liter 



“Pb 80 ^/ 



0.0 

0.348 

5.0 

0.0146 

0.5 

0.097 

10.0 

0.0090 

1.0 

0.0512 

25.0 

0.0052 

2.5 

0.0249 

50.0 

0.0079 


Aqueous 0,89 normal HNOjj 


Qua, per liter Ohs, i^er liter 



PbSO^ ' ^ 

''“ 4 ' 2»4 

Pbao^ ' 

0.0 

1.437 

5*0 

0.196 

0.5 

0.926 

10.0 

0.091 

1.0 

0,722 

25.0 

0.036 

2.5 

0.405 

50.0 

0.020 


Solubility op Lbad Sulpatb in Dilute Aqubous Solutions 
OP Sulpuric Acid at 20°• 

The only fairly closely agreeing results of Pleissner, 1907; Sehnal, 
1909; Dawkins and Veldon, 1922; Huybrechts and Ramelot, 1926 and Purdum 
aind Rutherford, 1933, were plotted and the following values were read 
from the average curve. 


(Ms. 

^er liter 

(Ms. 

per liter 

(Ma. 

per liter 


Pbao^^ 



^ " 2*>4 

V 

0.0 

0.042 

0.5 

0.0055 

10.0 

o.ooso 

0.05 

0.013 

1.0 

0.0040 

20.0 

0.0060 

0.10 

0.010 

2.5 

0.0040 

50.0 

0.0075 

0.25 

0.007 

5.0 

0.0045 

100.0 

0.0100 


The available results at 30° are approximately one unit in the third 
place higher than the atbove values fbe the flat portion of the curve 
corresponding to concentrations of sulfuric acid above 0,25 gnis. per 
liter. 
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Solubility of Lead Sulfate in Concentrated Aqueous Solutions of Acids. 

(Schultz, 1861; Rod well, 1862.) 


In 

Aq. H2SO4. 

In Aq. HCl. 

In 

Aq. HNO3. 

ia) 

( 6 ) (c) 

(a) 

{b) 

(fi) 

(a) 

(.b) 

ic) 

1.540 

63.4 0.003 

1.05 

10,6 

0.14 

1.08 

II .6 

0.33 

1-793 

85.7 O.OII 

1.08 

16.3 

0.35 

1.12 

17-5 

0.59 

1.841 

97 0.039 

I, II 

22 

0.95 

1-25 

34 

0.78 



1.14 

27-5 

2. II 

1.42 

60 

1.01 



1.16 

31-6 

2.86 





(a) Sp. Gr. of Aq. Acid, (b) Gms. Acid per 100 Gms. Solution, (c) Gms. PbSO^ per 100 Gms. Solvent. 

Solubility of Lead Sulfate in Conc. Solutions of Sulfuric Acid. 


(Donk, 1916.) 



Gms. per 100 Gms. 
Sat. Sol. 

Solid Phase. 


Gms. per 100 Gms.- 
Sat. Sol. 

Solid 

Phase. 

PbS 04 

0 

' H2SO4. 

SI-2 

PbS 04 .' 

0 

PbS04 

100 

H2SO4. 

61.2 

PbS04. 

0 

0 

89.4 

0 

“ 4-H2SO4.H8O 

100 

72.5 

0.1 

<< 

0 

97 

0 

H2SO4 

100 

96.3 

0.2 


0 

97-2 

0.3 

« +PbS04 

100 

99.1 

0.9 

tl 

SO 

50.4 

0 

PbS 04 

200 

79 

0 

it 

so 

86.7 

0 . I 

“ 

200 

88.8 

0.1 

ii 

SO 

9 S-I 

0. 2 

<( 

200 

95 -S 

0.3 

u 

SO 

99-3 

0.6 

** 

200 

98.9 

I. I 

ii 


Additional data for highly concentrated solutions of H2SO4 are given by Ditz 
and Kanhaiiser (1916), 3q 


Solubility of Lead Sulfate in Concentrated and Fuming Sulfuric Acid 
AT About 18 ®. (Ditz and Kanhausor, 1916 ,) 

The solutions were analyzed after being shaken from time to time during three 
days, and the analyses repeated after an additional two days. 


Ter C(?nl conoonlration Per cent concentration Per cent concenlrallon 


of sulfuric Acid 

Gms. Pb.SOi 

of sulfuric Acid 

Gms.PbSO, 

-per 100 gms. 
sal. sol. 

of sulfuric Add 

Gras.Pb SO, 
•s per 100 gms. 
sal. sol. 

Hi so,. 

free SOj. 

|m 1 JUUgJUs, 

sal. sol. 

Hi so ,. 

free SO3. 

IIs SO,. 

free SO3. 

91.27 


0.047 

98.63 

- 

1.29 

lOI . 1 3 

5 .02 

3.54 

93.78 

- 

o.o 63 

98-94 

- 

1.34 

101.45 

6.4 

3.78 

96.04 

- 

0.147 

99 - 5 '.>. 

- 

2 . 5 i 

102.5 

11 . 1 

6.00 

97.01 

... 

0.210 

100.01 

0.044 

4.21 

io 3,4 

i 5 .i 

7.^22 

98.11 

98.37 


0.54 

0.70 

100.2 

100.5 

0.89 

2.22 

3.97 

3.62 

io 5 .o 5 

22.4 

8.23 

Fusion-point 
Germs, 1921 . 

data for mixtures of Pb SO 4 

and Pb WO 4 

are given by Jaeger and 
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Solubility of Lead Sulfate in Aqueous Solutions 
OP Sulfuric Acid. 

(CrocKford and Brawley, lose; Crockford and Addlestone, 1936.) 


HgSO^ par 1000 

Ons. 

PbSO . per 1000 gns. sac. solution at: 

____ 

ao. sol van c 

/ 0® 

as® 

35° 

50° 

0.0 

0.033 

0.0445 

0.0497 

0.0577 

0.05 

0.008 

0.0100 

0.0110 

0.0240 

0.1 

0.007 

0.0080 

0.0100 

0.0210 

0.2 

0.0064 

0.0070 

0.0080 

0.0180 

0.5 

0.0052 

0.0060 

0.0066 

0.0150 

1.0 

0.0046 

0.0052 

0.0051 

0.0130 

2.0 

0.0034 

0.0038 

0.0045 

0.0120 

5.0 

0.0020 

0.002$ 

0.0043 

o.oiis 

10.0 

0.0018 

0.0022 

0.0042 

0.0113 

50.0 

0.0016 

0.0020 

0.0040 

0.0103 

100.0 

0.0012 

0.0016 

0.0038 

0.0096 

200.0 

0.0005 

0.0012 

0.0028 

0.0080 

300.0 

0.0004 

0.0012 

0.0020 

0.0046 

600.0 

0.0004 

0.0012 

0.0020 

0.0028 

700.0 

0.0012 

0.0018 

0.0024 

0,0030 

750.0 

0.0028 

0.0030 

0.0038 

0.0066 

800.0 

0.006s 

0.0115 

0.0240 

0.0420 

850.0 

— 

0.0600 

0.1000 

0.130 

900 

0.0420 

0.200 

0.318 

0.380 

950 

0.680(940) 

1 0.800 

1.060 

1.260 

970 

3.000 

— 

— 

— 

1000 

— 

18.000 

22.000 

27.600 

1010 

— 

31.000 

36.000 

42.000 

1020 

— 

47.000 

52.000 

56.000 

1030 

— 

63.000 

68.000 

72.000 


In agreement with Donk, 19161 analyses of the solid phases showed that 
PbSO. is the only one at these temperatures. The eutectic temperature 
for F^SO. f was found to be 5.4^^. The acid concentration of 104 

percent H^SO^ corresponds to 80.5 percent SO^. 


Solubility of Lead Sulfate in Aqueous Solutions of Potassium Acetate 
AND of Sodium Acetate at 25®. (Fox. 1909.) 
la Aq. Potassium Acetate. In Aq. Sodium Acetate. 


Gms. per loo Gms. Sat. Sol. 

^ __ _ * ___ 

Gms. per loo Gms. Sat. Sol. 

Solid 






Phase. 

CHaCOOK. (CH3COO)2Pb. 

CHjCOONa. 

(CH3C(X))2Pb. 

Na^SO^. 

4.33 

2.54 PbS04+PbK2(S04)a 

6.69 

0. 78 

0.34 

PbSOi 

9-03 

3-55 

6.9s 

0.81 

0-35 

ii 

17.81 

5.43 

11.76 

2.73 

1.26 


26.58 

9.83 

16.90 

5*70 

2.49 

U 

28.82 

11.40 “ 

19.92 

8.24 

3.60 


28.93 

19.41 

21.51 

10.75 

4.68 


In the case of the CH3COOK solutions, the double salt PbK 2 (S 04)2 is formed 
and no SO4 ions enter the solution. 
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SoLriBii-iTY OP Lead Sulfate in Acweoos Solutions of Potassium Sulfate. 

fHuybrechts and Ranelot, loag.) 


Results at i8° 


Qns. per liter Qns. per liter 



--- 

Pbso^ ^ 


PbSO^"^ 

0.1 

0,0125 

5.0 

0.0037 

0.5 

0,0047 

10.0 

0.0007 

1.0 

0.0053 

30.0 

0.0002 

2.5 

0.0042 

100.0 

0.0002 


Results at 30° 


Gtas. per liter Ctaa. per liter 


^ K^SO, 

— pW \ /• 


— p ^ sr ~\ 

2 4 

4 

2 4 

4 

0. 1 

0.0128 

5.0 

0.0036 

0.5 

0.0064 

7.5 

0.0047 

0.75 

0.0060 

10.0 

0-.0007 

1.5 

0.0055 

20.0 

0.0011 


Solubility of Lead Sulfate in Aqueous Solutions of Ammonium Acetate 
AND OF Sodium Acetate. 

(Noyes and Whitcomb, 1905; Dunnington and Long, 1899; Dibbits, 1874.) 

In Ammonium Acetate. In Sodium Acetate. 


At as" (N. and W.). 

At 100* (D. and L.). 

(D.). 

Millimols per Liter. 

Gms. per 

Liter. ' 

Oms. per 100 Gms. H.O. 

kH 4 C 2 H 302 .^ PbSO^.' 

NH 4 C 2 H 3 b 2 . 

^ * jpcr X 00* 

. PbS04. Solution. 

fe* ■ 

Solution. 

NaCjHA. PbSO*. ' 

0 0.134 

0 

0.041 28 

7.12 

2.05 0.054 

103.5 2.10 

7.98 

0.636 32 

9.88 

8.2 0.853 

207.1 4-55 

15.96 

1-38 37 

10.58 

41 11.23 

414.1 10.10 

31.92 

3-02 45 

II . 10 


Solubility of 

Lead Sulfate in Aqueous Solutions 
Acetate at 25°. 

(Marden, 1916.) 

OF Ammonium 

Gms. per 1000 Gms. 5 at. Sol. 

Gms. per rooo Gms. Sat. Sol. 

of Sat. Sol. 

NH.C,H, 0 ,. 

PbSO^. * 

NH4CaH,0j. 

PbSO,. ' 

7.96 

0.636 

53-4 

5.60 

1 .012 

15-91 

1-370 

106.8 

16.8 

I .024 

31.70 

3*04 

213.7 

38-9 

1.045 


Solubility op Lead Sulfate in Aqueous Solutions of Ammonium Sulfate. 

(Huybrechts and Rawelot, igjie.) 

Results at i8“ Results at 30° 


Gtois. 

per liter 

Clns. per 

liter 

Qns. per 

liter 

/ (NH^)p 90 ^ 

- V 


PbSO^p 


PbSO^ 

0. 1 

0.0107 

30.0 

0.0049 

0. 1 

0.0105 

0.5 

0.0056 

50.0 

0.0079 

1.0 

0,0046 

0.75 

0.0042 

70.0 

0.0093 

2.5 

0.0042 

1,00 

0.0034 

100. 

0.0123 

5.0 

0.0044 

5.00 

0.0040 

150 

0.0157 

7.5 

0.0048 

10.0 

0.0047 

200 

0.0107 

25.0 

0.0060 


SO 



pt) plumbum 


so 
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SotnBiLiTT OF Lbad SoiFAT* IK Aqubous Solottoks of Sodium Sulfate. 

(Huy tore cuts and d® Lange ron, 19 S).) 


QBS. H-SO. per 

Qms. 

per liter sat. sol. Clns. 

H^SO^ per Qtos. PbSO^ per 

liter sac. s 

w-^ 

2 4 

liter aq. solvent 

/ at 

at 30 ^ ^ 11 ter 

aq. solvent/ 

at 

•at 300 

0.1 

0.0079 

0.0117 

7.5 

0.0023 

0 .OO 44 

0.25 

0.0057 

0.0083 

10.0 

0.0027 

0.0049 

0.50 

0.0049 

0.0060 

25.0 

0.0038 

0.0057 

0.75 

0.0045 

0.0057 

50.0 

0.0060 

0.0079 

1.00 

0.0045 

0.0057 

75.0 

0.0083 

0.0102 

2.50 

0.0034 

0.0049 

100.0 

0.0105 

0.0124 

5*00 

0.0023 

0.0044 

132.0 

400.0 

0.0123 

0.0147 

0.0284 


Solubility of Lead Sulfate in Aqueous Solutions op: 
(Kolciioff and Hosenblum, 1933.) 


Sodium Sulfate at 26.5 


Lead Sulfate at 29° 


Nonnailcy of 


0.000505 

0 . 0007 U-S 

0.001011 

0.001505 


Nomallty of 
dissolved PbSO^ 

0.000145 

0.000115 

0.00010 

0.00008 


Nomallty of 
aq. 

0.000501 

0.000750 

0.0010 

0.0015 

0.0025 


Normality of 
dissolved 

0.000148 

0.000119 

0.000088 

0.000076 

0.000047 


Solubility of Lead SULFATE IN Aqubous Solutioks of Thorium Chloride. 

(Balcar and Stegmann, 1928.) 

To solutions of varying concentrations of thorium chloride, illuminated 
by a converging beam of light, eauivalent solutions of lead chloride and 
sulfuric acid were added dropwise and the point determined at which the 
Tyndall cone became permanent.. This was taken as the point representing 
saturation of the solution at 25®.!?) 


Oram jnols, ^^er 

liter 

itiar 

4 

pbsrT^ 

0.0044 

0.00323 

0.0105 

0.00574 

0.0233 

0.00959 

0.0495 

0.01760 

0.0817 

0.01970 

Fusion-point data are given for 



PbSO + K SO (Calcagni and Mariotta, 1912; Grahmann, 1913.) 

" + Na s6 (Calcagni and Mariotta, 1912.) 

2 4 
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SoLUBiUTV OF Basic Lead Sulfates in Water at 18°. 

(Pleissner, 1907.) „ , . ^ 

One Liter Sat. Solution Contains: 

Compound. Formula. pj, 

Basic Lead Sulfate PbS04.Pb0 13.4 10.6 0.050 

Basic Lead Sulfate PbSO4.3PbO.H2O 26.2 22 0.106 

LEAD PerSULPATE PbfSOdi. 


Solubility in Aqueous Sulfuric Acid at 22®. 

(Dolezalek and Finckli, 1906.) 

Gms. per Liter. „ Gms. per Liter. 

Solid Phase. 

HjSO,. 

Pb(S 04 ) 2 . 


H2S04. 

Pb(S 0 ,) 2 . 

948 

0 

Pb0S04.H20 

1253 

14.85 

Pb0S04.H20 

1014 

0.719 

“ 

1352 

16.17 

Pb(S 04)2 

1081 

I . 198 

u 

1470 

9-30 

1098 

1-557 


1532 

9.46 

“ 

1130 

2.IIS 


1631 

19.80 

ii 

1180 

5-749 

u 

1698 

33-34 


1217 

9-303 


1703 

35-22 



The solid phase at concentrations of acid up to 1352 gms. per liter is the white 
basic salt of the composition Pb0S04.H20. In the concentration limits of 
about 1470-1703 gms. H2SO4 per liter the original yellow color of the solid phase 
remains unchanged. 

LEAD (Hypo)SULFATE. 

Solubility of Mixtures of Lead Hyposulphate.and Strontium 
Hyposulphate at 25®. 

(Fock —Z. Kryst, Min. 28, 389. ’ 97 -) 


Mol. per cent in Solution. Grams per Titer. 


PbSaOo 
.4H2O. 

SrS20a 

.4H2O. 

'PbS20«. 

SrSzOa. 

0.0 

100.0 

0 

0 

145 

6 

1.05 

98-95 

2 

97 

I5I 

2 

IS-3I 

84.69 

40 

82 

152 


46.80 

53-20 

149 

2 

II4 

5 

62 .30 

37-70 

256 

I 

8 s 

0 

75-75 

24-25 

310 

3 

67 

0 

78.09 

21.91 

373 

7 

70 

8 

88.29 

II .71 

509 

5 

45 

6 

100.0 

0.00 

374 

•3 

0 

.0 


!^. Gr. of 
ifclutions. 

Mol. per cent in Solid Ph 

]E>bS206 
, .4H2O. 

SrS206 

.4H2O. 

I.1126 

0 .0 

100.0 

X.1184 

0.30 

99-7 

X-I 503 

3-87 

96.13 

I.2147 

9.84 

90.16 

I.2889 

19.26 

80.74 

1-3252 

23 -73 

76.27 

1.3726 

32.24 

67.76 

1.4671 

49-97 

50 13 

1.6817 

0.00 

0.00 


SO 


PHOSPHORUS (White) P4. 

Solubility of White Phosphorus in Several Solvents. 
( Hildcbrun*'! and Bu«‘hr<*r, 1020 . ) 

Results for Solubility in : 


Carbon 

Dl 

iroin 

Ethylene 



Phe 


Disullide. 

Benzene. 

Bromide. 

Naphthalene. 

lanihrene 

t". Mo! 

7 oP', 

t". 

Mol. 0/ 0 P'. 

t“. -Mol. „/ “ P 

t“. Mol. Vo P'. 

t". 

Mol."/i) P', 

-7.8.. 

() 

i‘)4.8. 

. 4 i 

169.6.. 4 t 

132 .8.. 

26 

i 99 

2.. 55 

—(). 7 . . 

34 

159.4. 

• 49 

16.5.0.. 4t 

’>.0 [. 4 .. 

49 

199 

5 .. 57 

— .O.q. . 

43 

162.0 

. 54 

I 63 . 0 .. 47 

195.5.. 

56 

‘99 

I.. 73 

- 0 . 4 -. 

5 o 

168.0. 

. 61 

i(> 5 . 5 .. 56 

•202.7.. 

60 

198. 

. 0.. 80 


59 

159.0 

• 7 ^^ 

162.2.. 63 

201.6.. 

74 

200 

or it. 1. 

—(‘>..6.. 

74 

1 63 nil 

. 1. 

151 .7.. 81 

•>j)o. 2. • 

70 



().5 <•>•••». 




1 65 crit. t. 

190. L • 

202 cril. t. 

80 




The critical temperatures of solution given above were obtained by plotting the 
preceding results and reading from the curve. Single determinations in decane 
and chlorobenzene gave as critical temperatures, > 890^^ and 264® respectively. 
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PRASEODYMIUM 


One liter sat. solution of Praseodymium Oxalate in Water, contains 
0 . 00 X 49 determined by the gravimetric method and 

0.0021S determined 6 y conductivity. (Sarver and Brinton, 1927.) 

Soutbility of Praseodymium Oxalate in Aqueous Solutions op 
Acids at 2 S °> 

(Sarver and Brinton, ios 7 .) 


Composition of Aq. 


Composition of Aq. 


Solvent 

In Nonaallty 

per 100 gms. 

Solvent in 

No mall ty 

per 100 0»s. 





sat. sol. 




sat. sol. 

0*1008 

HCl 


0.0098 

6,0 

HCl 4 

sat. (COOH) 

P 0.1492 

0.2576 




0.0279 

6.2 

« 4 

It II 

0.1338 

0.5004 




0.0625 

0.2482 

HNO3 


0.0238 

1.018 




0.1603 

1.992 

II ^ 


0.510: 

1.484 

(f 



0.2658 

4.054 

II 


1.656 

2.000 




0.4108 

2.000 

»' 4 

0.1 (COOH). 

0.1295 

2.86s 

It 



0.6799 

3.03 


0.1 " 

0.5712 

0.978 

II 


0.1 (COOil) 

0.0128 

4.00 


0.1 ” 

1.057 

2.000 

II 


0.1 

0.1163 

2.00 

II ^ 

0.5 

0.0292 

2.865 



0.1 " 

0.325s 

3.03 

'» 4 ^ 

0.5 

0.1323 

3.96s 

II 

+ 

0.1 " 

0.7021 

4.00 

»' 4 

0.5 " 

0.3987 

0.978 

" 


0.5 " 

0.0026 

4.00 

»' 4 - 

sat. " 

0.0663 

2.000 


+ 

0.5 

0.0173 

6.00 

'* 4 

VI H 

0.912 

2.86s 


+ 

0.5 " 

0.0548 

0.086 



0.0103 

3.965 


+• 

0.5 

0.1833 

0.419 

II 


0.0512 

1.484 

II 

4 

sat. " 

0.0046 

o. 9 S 8 

II 


0.1294 

4.0 

" 

4 

II II 

0.0986 

1.846 

It 


0.2808 






2.612 

'* 


0.4213 


Solubility of Praseodymium Oxalate in Aqueous Solutions op 
Nitric Acid Alone and Containing Oxalic Acid at 90°. 

(Neclters and Krmera, 1920.) 


irnallty of 

(Its. per 

Nomaiity of 

Qua. (COOH)g per 

Qtos. Pr^Oj^ per 

aq. HNOg 

100 cc sat. sol. 

aq. HNOg 

100 0n»* solvent 

100 cc eat. sol. 

0.779 

0.3871 

0.779 

5.0 

0.0275 

1.558 

1.0764 

1*558 

5.0 

0.1639 

2.337 

1.8467 

2.337 

5.0 

0.6932 

5.000 

0.8825 

5.000 

5.0 

5.2339 


PRASEODYMIUM CHLORIDE PrCIj. 

Solubility in Water, Aq. Hydrochloric Acid and in Pyridine. 

(Matignon, 1906, 1909.) 


Solvent. 


Sp. Gr. Sat. Sol. 

Gms. per 100 Gms. Sat. Sol. 

Water 

13 

1.687 

50.96 PrCls 

Aq.HCl 

13 

1-574 

41.05 PrCl3+7.25HCl 

Pyridine 

room temp. 


2.1 PrCls 
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PRASEODYMIUM TriCHLOBIDE and OXIDE PrCIs, Pr., 03 . 

Solubility of Praseodymium Trichloride and of Praseodymium Oxide 
IN Aqueous Solutions of Ammonium Chloride at Several Temperatures 
(Prandll aad Rauchenberger, 1920 ; See Note Neodymium Trichloride, p. rSir.) 

The basic chlorides which were obtained were as follows. At 1 5^, Pr^ CL Q H O 

at 3o<>, Pr 3 Cl O4.6 O ; at 5o«, Pr 4 Clj O5 20 0 . ““ 


PRASEODYMIUM CHROMATE Pr^iCrO^) 8 llg 0 . 

100 gms. sat. solution of Praseodymium Chromate in water contain 0,021 
gm. Prj,(CrO^)jj at 25®. (Britton, 1924.) 


PRASEODYMIUM MOLYBDATE Pr 2 (Mo 04 ) 3 . 

One liter water dissolves 0.0152 gm. Pr 2 (Mo 04)3 at 23 ° and 0.0143 gms. at 75 °. 

(Hitchcock, 1895. 


NO 


PRASEODYMIUM NITRATE Pr{NO^)^.6H.2O. 


Solubility op Praseodymium Nitrate in Water. 



(Friend, 193S.) 


.0 

Gtas. Pr(N0.^)^ per 

Solid 

L 

100 0ns. sac. sol. 

Phase 

15.8 

59.32 

Pr(N03)3.i 

22.0 

60.18 

" 

30.4 

61.94 

If 

43.0 

65,00 


56.o(ni.pt.) 

75.15 



A sat, solution of Pr(NO^)6H2O in ethyl ether, prepared by frequent 
agitation and allowing to stand over night at about 20°, contained 0.004 
gm. Prj, 0 jj per loocc. (Wells, 1930.) 


PRASEODYMIUM Ikgnesiurn NITRATE 2Pr (NO^) ^. sMg (NO3) ^. 24H ^0 . 

Solubility of Praseodymium Magnesium Nitrate in Water. 

(Friend and Wheat, 1935.) 


^ GMa, 2Pr(N0g)j,.2Mg(N0g)2.?4H^0 
'' per 100 ama. «ac. sol. 


15 

63.0 (1) 

17.8 

63*1 

30.0 

66.4 <i) 

37.4 

67.74 

50.0 

71.0 (1) 


ana. PPr(N 03 ) 2 j. 2 Mg(N 03 )^. 24 HgO 
** per 100 gms. sac. sol. 

61.8 74*25 

70.0 77.5 <1) 

74.6 78.39 

111.2 (m.pt.) 100.0 


(1) Prandtl and Ducrue, 1926 
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PRASEODYMIUM Double NITRATES 

Solubility at i6° in Conc. HNO3 of d 3^— 1.325, (Jantsch, 1912.) 


Praseodymium 

Salt. 

Magnesium Nitrate 

Formula. 

[Pr(N 03 ) 6 ] 2 MK 3 . 24 H 20 

Gms. Hydrated 
Salt per loo cc. 
Sat. Solution. 

7.70 

(C 

Nickel 

n 

“ Nis “ 

9.28 

iC 

Cobalt 

cc 

“ C03 “ 

12.99 

cc 

Zinc 

cc 

“ Zn, “ 

14.69 

iC 

Manganese 

cc 

“ Mns “ 

23.40 


PRASEODyMIUM Double.NITBATES. 

Solubility of Each Separately in Water. (Prandtl and Ducrue, 1026.) 


Saturation was obtained by constant agitation. 











Gms. per 100 g 

m.s. 

at. sol. 









<l of 




Double 


Salt. 



Compostlon. 


r. 

sat. .sol. 

P3O3. 



salt. 

Praseodymium 

Cobalt 

Nitrate. 

•iPrlXOalj 

:iCo(N 03)2 

24 rr.,f> 

I.) 

i.6;>. 

i 3.64 

9 . 3 o 

OoO 

67.6 

» 


» 

» . 


» 


'^0 

1.63 

14.‘->-6 


)) 

7{).8 

» 


» 

» . 


» 


45 

I .G9 

,/i .98 

10.1 3 

)) 

74.3 

» 


)) 



)) 


(,io 

r .72 

1.IK0 

10.79 

» 

78.8 

■» 

Mag 

fiesium 


2P1HNO3I, 



I.) 

1.49 

1 .32 

i 3,55 

4.91 

UgO 

63.0 


)) 

» 


)) 


3 o 

14.29 

5 2.4 

» 

66.4 

)) 



)) 


» 


So 

1 .35 

10.27 

5.55 

)) 

71.4 

)> 


» 

» . 


» 


70 

1.61 

iG.Gb 

G.r 4 

» 

77.:) 

» 

xMan 

ganese 

» 

» 


aMni.NOs)* 

• 2411,0 

1) 

1.63 

14.60 

9-44 

MnO 

71.8 

» 


» , 


» 


3 o 

i.()8 

15.42 

9 - 1 '^ 

)) 

75.9 



» 

y> 


» 


4 ") 

1.72 

1G.24 

10.40 

» 

79*0 

)) 


)) 

)» 


)) 


lio 

*• 7 !) 

17.43 

11. 15 

» 

85.8 

» 

N 

ickel 

» 

iPriNOaU 

.aNilXOa)^ 

.•2t 

1”) 

i.Go 

12.99 

8.83 

NIO 

64.4 

)) 


)) 

») . 


» 


3 <) 

T .63 

13.83 

9.41 

» 

68.5 

)> 


» 

» 


» 


43 

1.66 

i 4 , 5 o 

9.87 

» 

71.8 

)) 


)) 

1) 


» 


Go 

1.70 

15.27 

10.47 

» 


» 

2 

line 


•iPrlNOais 

. 3 Zn(x\ 03 i.j 

.‘ 24 ir.,o 

i.li 

r .63 

i 3.22 

9-«7 

ZtiO 

66.3 



» 

1) . 


» 


3 o 

i .67 

i4.o8 

10.45 

)) 

70.6 

» 



II 


)) 


43 

'• 7 < 

i 5.()'2 

I I.O I 

» 

70.4 

» 


» 

» 


)) 


Go 


i 5.97 

11.98 

« 

80. i 


PRASEODYMIUM OXIDE Pr^O^. 

One liter sat. solution of Praseodymium Oxide in Water contains 
0.00000061 gni. mol. PTgO^ at 29®, as determined by electrometric ti¬ 
tration. The corresponding value for Pr^O^^^ is 0.0000039 at 29°. 

(Busch, 1927.) 


PRASEODYMIUM Dimethyl PHOSPHATE Pr2[(CH3)2P04l5. 

100 gms. H2O dissolve 64.1 gm. Pr2[(CH3)2P04l6 at 25°. (Morgan and James, 1914.) 
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PRASEODYMIUU SULFATE Pr2(S0^) j.SH^O. 

Solubility of Pfasbodymium Sulfate in Water. 

The somewhat irregular results of Muthmann and Rdlig, 1898; Meyer, - 
and Jackson and Rienacker, i930» were plotted and the following values 
taken from the average curve drawn through them. 


0 

10 

20 

25 

30 

40 


Gtos. PrgfSO^), per Solid 

100 Phase 


Ctas. 

100 sat. sol. Phase 


16.5 

13-5 

11.2 

10.0 

9.0 

7.2 


Pr2{S0^}3.8ng0 50 
” 60 

" 70 

»• So 

" 90 

" 100 


6.0 

4.8 " 

4.0 ” 

3.4 " 

0 . 9 ( 7 ) " 


EQCILIBRItlM IN THE SYSTEM PRASEODYMltlM SDLPATE, 

Rubidium Sulfate and Water at 25 • 

(Restanlo, 1934.) 


Obs. per 100 §(i8. 

4.82 
3.67 
1.98 

1.28 

1.08 


sat. sol. 

Solid 

CMS. per 100 jf^s. 

sat. aol. 

Solid 


Phase 


Rbj,SO^ ' 

Phase 

0.30 

Pr^(S 0 

0. 06 

6.72 

1.1.8 

0 .33 

«, ^ V/ 

0.0 

15.22 

" 

0. 38 

— 

0.0 

17.59 

It 

0.41 

— 

0.0 

19.43 

" 

0.38 

— 

0.0 

20.84 



1.1,8 = Pr,(S0^),-Rb,S0^.8H,0. 


Equilibrium in the System Praseodymium Sulfate, Thallium 
Sulfate and Water at 25°* 

(Za«bonlnl and Restanlo, 1931.) 


Oms. per 100 j»s. 

sat. sol. 


n^soT^ 

8.43 

0.03 

6.18 

0.13 

0.52 

0.73 

0.18 

2.80 

0.15 

2.98 


.Solid 

<1118. per 100^8. 

sat. sol. 

Solid 

Phase 


Tl^SO^ 

Phase 

Pr.lSO. I..8H„0+i.i. 4 o.io 

3.42 

1.3. i-'-i.4i 

P 4 0 4^, 

1.1.4 

0. 0 

4.98 

i.4i 

II 

0.0 

5*27 

1.5 

II 

0.0 

5.83 

It 

It 

0.0 

5*91 

" TISO^ 


TloSO..4.II0O; 1.3.1 ~ Pr^(8O4)^.3X1^304.HgO; i.4i 


Prg(SO^)j-M-ill-2^4^ '-5 = 


■' 4’3 
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PRASEODYMIUM SELENATE Pr2(Se0^l3.?Ug0. 

Solubility op Praseodymium Selemate in Water. 

(Frl«nd, 1332.) 


Qns. pr_(SeOJ_ per Solid ^ Clns. Pr„(SeOJ,per Solid 

* 4 O C [ 4 «-» 

100 SMS. sat. sol. Phase lOO 0«s. sat. sol. Phase 


0.5 

26.59 

Pr-(SeO^ 

3 -?¥ 55.5 

23.99 


17.4 

23.88 


59.S 

23.33 


24.6 

24.29 

II 

63.6 

14.00 


30.0 

24.50 

It 

67.0 

9.96 

II 

40.2 

23.67 

II 

75.0 

6,89 

II 

48.6 

24.00 

11 

81.0 

5.64 

n 

52*0 

23.89 

II 

92.0 

2.99 

II 


Ovring to hydrolysis,especially at the higher temperatures,the saturated 
solutions were usually slightly acid. Difficulties were experienced in 
obtaining concordant results. Determinations were also made of the in¬ 
fluence of small amounts of free selenic acid upon the solubility of the 
salt. 

PRASEODYMIUM TUNGSTATE Pr2(W04)3. 

One liter water dissolves 0.0438 gm. PraCWOJs at 75°. (Hitchcock. 1895.) 

PLATINUM ALLOYS. 

Solubility of Platinum Alloys in Nitric Acid. 

(Winkler — Z. anal. Ch. 13, 369, ^74.) 



Approx, 
per cent 

Pt in Alloy. 

Grams Alloy Dissolved per 100 

Grams HNO3 Solution of 

Aiioy • 

1.398 Sp.Gr. 

1.298Sp.Gr. I 

.190 Sp Gr. 

1.298 Sp.Gr.: 

Pt and Silver 

10 

57 

44 

69 

37 

(t 

5 

69 

57 

51 

35 

<c 

2-5 

62 

61 

69 


tc 

I 

75 

70 

76 


Pt and Copper 

10 

46 

27 

II 

51 

<( 

5 

3^ 

34 

14 

41 

(C 

2-5 

51 

40 

30 


it 

I 

52 

41 

37 


Pt and Lead 

10 

7 

9 

8 


tc 

5 

8 

9 

10 


(C 

2-5 

22 

17 

II 


tc 

r + 

21 

18 

23 


Pt and Bismuth 

10 

14 

19 

4 

3 

tt 

5 

21 

20 

6 

18 

tt 

2-5 

25 

42 

8 


it 

I 

49 

64 

10 


Pt and Zinc 

10 

10 

II 

19 

5 

tt 

5 

16 

12 

6 

II 

it 

2-5 

16 

24 

19 

.. 

it 

I 

20 

32 

37 



PLATINUM BROMIDE PtBr^. 

100 grams sat. aqueous solution contain 0.41 gram PtBr4 at 20®. 

(Halberstadt — Ber. 17, 2962, *84.) 


WO 
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PLATINUM CHLOBIDE 

100 gms, sat. solution of Platinum Chloride in Water contain 58.7 gms. 
PiCl^ at 25°• (Genke, 1926.) 

PLATINUM Potassium BBOMIDE FtK^Br^. 

100 gi’is. sat. solution in Water contain 2.02 gms. PtK Br^ at 20°. 

(ftalberstadt) 


PLATINIC DOUBLE CHLORIDES of Ammonium, Caesium, Potassium, 
Rubidium and Thallium. (Data for each separately.) 

Solubility in Water. 

(Crookes — Chem. News 9 » <37. 205, ’64; Bunsen — Pogg. Ann. 113, 337 . *61.) 


Grams per 100 Grams Water. 


t®. 

(NH 4 ) 2 PtClfl. 

CS 2 PtCl 6 - 

K 2 PtCl 6 * 

Rb 2 PtCl 6 . 

Tl 2 PtCl 6 . ' 

0 


0.024 

0.74 

0.184 


10 

0.666 (15°) 

0.050 

0.90 

0.154 

0.0064 (15°) 

20 


0.079 

I .12 

0.I4I 


2$ 


0.095 

I .26 

0.143 


30 


o.iio 

1.41 

O.I 4 S 


40 


0.142 

1.76 

0.166 


SO 


0.177 

2.17 

0.203 


60 


0.213 

2.64 

0-253 


70 


0.251 

319 

0.329 


80 


0.291 

3-79 

0.417 


90 


0.332 

4-45 

0.521 


100 

1-25 

0*377 

5.18 

0.634 

0.050 


Solubility of Potassium Chloroplatinate in Water and in Aqueous 
Solutions of Potassium Chloride and of Sodium Chloride. 

(Archibald, Wilcox and Buckley, 1908.) 


Solubility in Water, 

Gms. KaPtCU 

In Aq. KCl at 20^ 

Gm. Mols. Gms. K.PtClfl 

In Aq. NaCl at 16°. 
Gm. Mols. Gms. KjPtCU 


per 100 Gms. 

H2O. 

KCl 

per Liter. 

per 100 Gms. 
Solvent. 

NaC:i 

I>er Liter. 

per TOO Gms. 
Solvent. 

0 

O.47S4 

0.20 

0,0236 

0 

0.672 

10 

0.5992 

0.25 

0.0207 

0.05 

0.700 

20 

0.7742 

0.50 

0.0109 

0.10 

0.729 

30 

I 

I 

0.0046 

0.25 

0.758 

40 

i'- 35 S 

2 

0.0045 

0.50 

0-775 

60 

2.444 

3 

0.0043 

0.75 

0.791 

80 

3 - 7 II 

4 

0.0042 

I 

0.805 

100 

5*030 

sat. 

0.0034 

2 

0.834 
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Solubility of Potassium Chloroplatinate in Aqueous Solutions of 
Methyl Alcohol and of Ethyl Alcohol at 20°. 

(Archibald, Wilcox and Buckley, 1908.) 


Wt. Per cent 
Alcohol in 

Gms. KaPtClfl per roo Gms.: 

Wt. Per cent 
Alcohol in 

Gms. KoPtClfi 

per 100 Gms.: 

Solvent. 

'Aq. CH3OH. 

Aq. CaHsOH. 

Solvent. 

Aq. CH3OH. 

Aq. CeHsOH. 

0 

0.7742 

0.7742 

50 

0.0625 

0.0491 

5 

0-535 

0.491 

60 

0.0325 

0.0265 

10 

0.412 

0.372 

70 

0.0182 

0.0128 

20 

0.264 

0.218 

80 

0.0124 

0.0085 

30 

0.1831 

0.134 

90 

0.0038 

0.0025 

40 

0.1165 

0.076 

100 

0.0027 

0.0009 


100 gms. aq. 8.2% isobutyl alcohol dissolve 0.625 gm.^K2PtCl6 at 20®. 

100 gms. aq. sat. isobutyl alcohol dissolve 0.318 gm. K2PtCl6 at 20°. 

(Archibald, Wilcox and Buckley, 1908.) 


One liter of 55% alcohol dissolves 0.150 gm. (NH4)2PtCl6at 15-20 . (Fresenius, 1846,) 

“ 76% " " 0.067 “ 

« 95 % “ “ 0.0037 “ 


PLATINUM Potassium CHLORIDE 

100 gms. of aqueous 2,0 normal KCl solution dissolve 5,03 gms. PtK^Clg 
at 100®* (Archibald and Kern, 1917.) 

Solubility op Platinum Potassium Chloridb in Aqubous Cl 

Ethyl Alcohol at 14®. 

(Picrrat, 1921.) 

Constant agitation for several hours was employed for securing saturation. 


Wt, per cent 

Grns. KjPtCl,; 

Wt. p<'r cent 

Gms. KjPt(:i,i 

CjUiOri in solvent. 

per liter sat. sol. 

CalLOIl in solvent. 

per liter sal. sol. 

0.0 

9.3 

4‘>. • \ 

0,5 

8.7 

4 .’>. 

58.5 

0 . 

15.9 

2.6 

1)4-7 

0.02 

27 . 

1.4 




Distribution of Platinum Chloride between Water ANb Ether at 
Ord. Temp. (Myiius, 19u.) 

When I gm. of platinum as chloride is dissolved in 100 cc. of aq. 10% HCl and 
shaken with 100 cc. of ether, o.oi per cent of the platinum enters the etheral layer. 
If water is used instead of 10% HCl, approximately the same per cent of Pt enters 
the ether layer. 

100 cc. anhydrous hydrazine dissolve i gm. platinic chloride, with formation of 
a black precipitate at room temp. (Welsh and Broderson, 1915-) 

ChloroPLATINATES of Hydrocarbon Sulfines. 

Solubility of Each in Water at 16°. (StrSmhoim, 1900.) 

Chloroplatinate. Gms. Salt per 

■ -- - -;-s 100 Gms. 

Name. Formula. Sat. Solution. 

Trimettiyl Sulfine Chloroplatinate [(CH3)3S]2PtCl6 0.47 

Dimethyl Ethyl Sulfine Chloroplatinate [(CH 3 ) 2 (C 2 H 5 )S] 2 PtClG 3-43 

Methyl Diethyl Sulfine Chloroplatinate [CH 3 (C 2 H 5 ) 2 S' 2 PtCl 6 2.42 

Triethyl Sulfine Chloroplatinate [(C2H5)3S]2PtCl6 1.98 

Similar results for more complex sulfines are also given. 



t 
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PLATINO AMINES. 

Solubility in Water, (cieve, 1866 ?) 


Amine. 


Formula. 


Platino Semi Diamine Chloride p. ^ (NH3)2.C1 

Chloro Platino Amine Chloride pi p. . NH3CI 

U2Pt<NH3C] 

ChJoro Platino Sani.Diamine Chloride Cl3Pt(NH3)2Cl 


Gms. per loo Gms . HjO. 

0.26 at 0°, 3.4 at 100° 

o.i4ato°, 3 at 100° 
0.33 at 0°, I.S4 at 100® 


PLATINOUS NITRITE AMMONIUM COMPOUNDS. 

Solubility in Water. (Tschugaev and Kiitinovie. 1916.) 

When ammonia is added to a cold solution of potassium platinonitrite a copious 
precipitate of the composition Pt2NH3(N02)2, is obtained. By comparison of 
the solubility of this precipitate with that of each of three hitherto described 
ammonioplatinum compounds, it was found that the precipitate obtained as de- 

NHs. NO2 

scribed, corresponds to the aV form of dinitrodiammonio platinum, ✓ Pt v 

The results for the solubility of cis 3 .nd trans dinitro diammonio platinum and of 
tetra ammonia platinous platinonitrite in water, are as follows: 



Gms. Each Compound per loo Gms. IL/). 

t”. 

cis Pt2NH3(N02)2. 

trans Pt2NH3(N02)2. [Pt4NH3] (Pt(N02)4l.^ 

25 

0.083 

0.063 O.OII 

63 

0.66 

0.49 

74-4 


o.8r 

95 

2.32 

i.8s , . 


Determinations of the solubility of several mixtures of the cis and trans com¬ 
pounds in water are also given. 

PLATINUM CHLORIDE and NITRATE COMPLEX COMPOUNDS 


0 

0 

0 

0 

21 


Solubility of Each Separately in Vater. 

(Tschugftjew, IDFC.) 


Conpound 


Ows. t-1'p'd. per 100 gna. 8at.soL 


[PtsNH,Cl]Cl, 
[Pt6NH®]Cl ® 
[PtsNII, 0 n]Cl 
[PtsNH3Cn(Nd ) 


14.79 
2.83 
2,74 
0.98 
2 . 11 


RADIUM EMANATIONS 

Solubility in Water. (Boyle, 1911; Kofler, 1913.) 

Solubility. Solubility. 


t*. 

(Boyle). 

-A_ 

a (Kofler). 


'l (Boyle). 

fif (Kofler). 

0 

0.508 

0.54 

30 

0. ic)5 

0.205 

5 

0.41 

0.442 

40 

0. lO 

0.165 

10 

0.34 

0.37 

50 


0.14 

IS 

0.29 

0.31 

60 


0. 12 

20 

0.245 

0.265 

70 


0. u 

25 

0.215 

0.232 

go 


0. 108 


The results of Boyle are m terms of /, the Ostwald Solubility Expression (.see 

y ^ i, f' 

p. 1136) .Those of Kofler are in terms of the e.xpre.ssion a .— where 

vh 

V and V are the volumes involved and E' and E tlie total amount of emanation 
contained respectively in the air and in the lictuicl. 
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RADIUM EMANATIONS. 


RADIUM Ra 


Solubility of Radium Emanations in Water. (Von AntropolT, 1919.) 

A highly refined apparatus was used. The results are given in terms of the 
Ostwald solubility expression I which gives the distribution relation of the gas 
between the liquid and the gas phase, and in terms of the Bunsen absorption 
coefficient, p, as modified by Kuenen. This latter is the volume of gas, reduced 
to normal conditions, dissolved by unit weight of solvent. The author also gives 
a detailed description of the principles of gas solubility. 


t“. 

/. 

p. 


/. 

p. 

0 . 

... o. 5 io 

o. 5 io 

40. 

... 0.145 

0.126 

10. 

... 0.337 

0.326 

5 o..... 

.. 0.119 

0.100 

20._ 

0.238 

0.222 

60. 

0.106 

o.o 85 

3 o. 

,.. 0.180 

0.1G2 





Solubility of Radium Emanations in Organic Solvents. (Schulze, 1920.) 
The results are given in terms of the Ostwald solubility expression I, which is 
the relation of the concentration of the gas in the liquid to that in the gas space. 

__Solubility of Radium Emanations, / In : 


t". 

Toluene. 

Ether. 

C11CI3. 

Acetone. 

CSj. 

CllaCOOCJls. 

CjiisOn. 

Hexane. 

— 18. 

. .. 27.0 

29.1 

28.4 

10.7 

5 o .3 

i 3.6 

11 . 4 

35.2 

—10. 

. . . 22.5 

- 

23.8 

9.3 

4 i .5 

- 


28.5 

— 5 . 

. .. 20.6 

21.9 

21.6 

8.5 

37.0 

- 

- 

25.7 

0. 

18.4 

^ 9-9 

19.6 

8.0 

33.4 

9 * 4 « 

8.28 

23,4 

-i- 5 . 

17.0 

18.2 

18.1 

7-4 

- 


- 

21. 4 

10. 

15.7 

16.9 

16.7 

6.9 

27.2 

8.0 

6.93 

19.6 

i 5 . 

... 13-9 

i 5.8 

i 5.6 

6.5 

- 


- 

17*9 

18. 

1 3 . 2 

i 5 .1 

i 5 .o 

6.3 

23.1 

7.16 

6.17 

16.6 

20. 

. • . 

14.8 

14.6 

6.1 

- 


6 .o 3 


25 . 

11.4 

14.0 

i 3.8 

5.8 

21 .5 

6.57 

- 

14.7 

3 o. 

10.5 

i 3.3 

i 3 .1 

5.6 

20 . I 

- 

5 . 3 o 

i 3.3 

40. 

8.87 


II .9 

5.2 

18. I 

5.64 

4.72 


5 o. 

... 7*6 

- 

II .2 

_ 

_ 

5 .22 

4.26 

- 

60. 

. . . 6.42 

- 

- 

- 

- 

4.9 

- 

- 


The solubility I in aniline is 4*43 at o® and 3.8 at 18®. 

The solubility I in benzene is 12,82 at 18®. 

The author also quotes data for the densities of the solvents at the several temper¬ 
atures. 

Solubility of Radium Emanations in Sbvbral Solvents. 

(Ramstedt, 1911; Swinne, 1913.) 


Solvent. 

Results at 0*. 

/q. Sp. Gr. of Sol. 

Results at 18", 

/18. Sp. Gr. of Sol. 

Results at 14“*. 
(Boyle, 1911.) 
lu 

Water 

0.52 

0.9999 

0.28s 

0.9986 

0.30 

Sea Water 



. . . 

0. 255 

Ethyl Alcohol 

S.2S 

0.8065 

6.17 

0.7911 

7-34 

Amyl Alcohol 



. . . 

9-31 

Acetone 

7-99 

0.8186 

6.30 

0.7972 

Aniline 

4-43 

1.0379 

3-So 

I.0210 

' 

Benzene 


12.82 

0.8811 


Carbon Disulfide 

33-4 

i. 2921 

23-14 

1.2640 


Chloroform 

20.5 

1.5264 

15-oS 

1.4907 


Cyclohexane 



18.04 

0.7306 


Ethyl Acetate 

9.41 

0.9244 

7-34 

0.9029 


Ethyl Ether 

20.9 

0.7362 

15.08 

0.7158 


Glycerol 



0. 21 

I. 262 


Hexane 

23.4 

0.6769 

16.56 

0.6612 


Toluene 

18.4 

0.8842 

13-24 

0.8666 

13-7 


The above results are in terms of the Ostwald Solubility Expression (see p. use). 
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BADIUV BROMIDE, CHtORIDE and KITRATE 


SOLITBILITY Of EACH SEPAHATKLY IH MATBR AI 20“. 

(Erbacher, 1930.) 

The experiments were made on a scale about one-two hundredth that 
ordinarily employed for solubility determinations. The results are of 
special interest in connection with the separation of radium from 
barium by fractional crystallization of their salts. The results are 
compared in the following table with those for the corresponding bro¬ 
mides, chlorides and nitrates of calcium, strontium and baurium. 


(tea. per 100 gns. aau aoluclon of the aalta of: 


Salt 

- 

Sr 

Ba 

Ra 

Bromide 

58.8 

0 

0 

51.0 

41.4 

Chloride 

42.7 

3S.0 

26,3 

19.7 

Nitrate 

54«8 

41.5 

7.9 

12.2 


The distribution of RalNOj)^ between solutions saturated with Ba(N 0 ) 
and PblNOjIg and the solid salts and mixed crystals of these salts has ^ 
been extensively studied by Chlopin and his students; Chlopin and 
Polessitsky, 1928; Chlopin, Polessitsky and Tolmatcheff, 1929; 

Polessitsky, 1932. 

Results for the coefficient of distribution of radium and barium in 
the fractional crystallization of solutions of their bromides, are given 
by Walter and Schlundt, 1928. 

KADIUM SULFATE RaSO^. 

Solubility in Water and in Aqueous Solutions of Sulfuric Acid at 
(Lind, Underwood and Whittcmore, 1018 .) 

Constant agitation was employed and equilibrium was approached from above 
and from below. The dissolved radium sulfate was determined by the a emanation » 
method. 

Cone, of 

so «>so.. 

0.0 (=ir,0) 

0.0! normal 
O.IO » 

1.0 » 

45 » 1.9 70 )) >79.0(not. sal). 


Gm.xio-*RaS04 

Cone, of 

Gm.xl0-‘RaSO* 

Cone, of 

Grn.xiO-<RaS04 

per 25 cc. sat. sol. 

HjSO*. 

per 25 cc. sat. sol. 

H,S0,. 

per 25 cc. sal. «fol. 

2.1 

10 Per cent 

2.4 

5 o Per cent 

2.1 

2,O(n.0at 35*) 

15 » 

2.4 

55 » 

3.4 

2.2 

25 » 

2 . 3 (3.3 at 36* and 6.0 at 46") 

60 » 

6.3 

2.2 

3 o » 

2.3 

65 » 

6.4 


Subsequent determinations of the solubility of radium sulfate in 
water by Erbacher and Nikitin, 1931, made with special reference 
to the sources of error in the method, resulting from the adsorption 
of radium by the filtering medium, gave 0,00014 gm. RaSO per loocc 
HgO at 20^. This value is about 67 times greater than tfie above result 
by Lind and co-workers. In a later paper Nikitin and Tolmatscheff, 

1933, revised this value to 0.00021 RaSO^ per lOocc at 20° 

They also found that the solubility of radium sulfate in solutions 
which contain sulfate ions follows the mass action law, taking into con- 
consideration the activity coefficient of both ions. The activity 
product at 20° is equal to 4.25 
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RUBIDIUM Penta BORATE RbgO.sBgO5.8HgO. 

Solubility of Rubidium Pbhta Bobats ik Vatbr. 

find Andrfifi, 1930. 1931.) 


0 <Sns. 

RbgO.SB^Og per Solid 

0 »«. Rb 

^O.SBgOgPsr Solid 

1 CX 3 

^s. sac. sol. Phase 

100 ®88. sat. sol. ?hm® 

- 0 . 43 E«tec 

. 1.57 Ice•^Rb O.sBgCLSH^O 45 

5*75 Rb O.sB 0 .SH 

*^ 0.2 

1.58 

60 

8.69 ■" 

5 

1.72 " 

70.4 

11.5 ” 

13.4 

2.21 " 

82.4 

15-2 " 

18 

2.57 " 

88.15 

17.75 " 

30 

3 . 58 r 

102 (b.pt.:) 23.75 

RUBIDIUM 

Fluo BORATE RbBF^. 



One liter 

sat. solution of Rubidium Fluo Borate in water contains 

0.035 gm. mol. RbBF^ at about 20®. 

(van Liempt, 

1927 .) 

RUBIDIUM 

BROMIDE RbBr. 




Solubility in Water. 



(Rimbach, 1905.) 



Gms. RbBr per 100 Gms. 


Gms. RbBr per 100 tims. 

t\ 



r -*— - 


Water. Solution. 


Water. Solution. 

0-5 

89 .6 47.26 

39-7 

131.85 56.87 

5 

98 49.50 

S 7 -S 

152.47 60.39 

16 

104.8 SI. 17 

II 3-5 

205.21 67.24 


Freezing-point data for RbBr + AgBr are given by Sandonnini (1912a). 

100 gwis. sat. solution of Rubidium Bromide in Water contain 50.02 gms. 


RbBr at i8°v (Lannung, 1934.) and 53.69 gms. at 25° 
Karagunis, 1931.) 


(Fajans and 


100 gms. sat. solution- of Rubidium Bromide in Liquid Ammonia contain 
18.23 RbBr at 0®. (Linhard and Stephan, 1934.) 

1000 gms. pure Acetone dissolve 0.0505 gm» RbBr at 18® and 0,047 gm. 
at 37®. (Lannung, 1932.) 


100 cc sat. solution of Rubidium Bromide in Rthyl Urethan (NHgCCXDCgHj.) 
contain 0.566 gm. RbBr at 60°. (Stuckgold, 1917.) 

RUBIDIUM lodo BROMIDE RblBr^. 

100 gms. sat. solution of Rubidium lodo Bromide in Water contain 
about 44 gms. RblBr^, and the solution has d.^ 3.84 at about 20°(?). 
(Wells and Wheeler, 1892.) 


One liter sat. solution of Rubidium lodo Bromide in Carbon Tetra 
Chloride contains 0.001 gm. mol. RblBr^ at 25®, (Cremer and Duncan, 1931J 

RUBIDIUM BROMATE RbBrOs. 

100 gms. Hg 0 dissolve 2.98 gms. Rb Br Os at 26®, 3.55 gms. at 3 o®, 4-^S gms. at 35 

and 5.08 gms, at (Buell and Me Crosky, 1921. 
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RUBIDIDM HETHIONATE and Chlor Methionate. 


Solubility of Each in Water at 2s'’ 

Gkiis. Compound per 

Compound Roraula Authority 

Rubidium Methionate and Terpstra, 1920.) 

Rubidium Chlor Methionate Rb^CCllCKSOgfp 30,4 (Backer, 1930 .1 

RUBIDIUM FORMATE HGOO Rb. V^HoO. 


Solubility of Rubidium Formate in Water. (Sidgwick and Oentle, 1922 .) 


t“- 

Gtns. 

irCOORb 
per 100 gms. 
sat. sol. 

Solid Phase. 

t”. 

Gras. 
ItCOO Rb 
per 100 gms. 
sat. sol. 

Solid Phase. 

- 1.8-2. 

6.23 

Ice 

16.3. 

84.61 

HCOORb.H.O 

- 5.62. 

15.93 

)) 

16.5 tr. pi.. 

- 

» +HCOORh.V2H5( 

- 7.82. 

20.62 

•*) 

28.3. 

83.60 

HGOORb.V.HaO 

-10.62. 

25.79 

)) 

43.6 . 

87.77 


-i3.88. 

3o. 62 

» 

49-9. 

89.23 

» 

+ 3.3.. 

78.86 

HGOORb.lRO 

46.9. 

80.23 (unstable) » 

7.8.. 

80.71 

» 

5i .0 tr. pt.. 

- 

)) +HGOORb 

9.5.. 

81.37 

» 

60.8. 

90.06 

HGOORb 

14.0.. 

83.59 

)) 

lOI .7. 

93.89 

)) 

RUBIDIUM ACETATE GH3 

170.0 m. pt.. 
GOO Rb. 

100.0 

)) 


Solubility of Rxtbidium Acetate in Water. 
( Sidgwick and Gentle, 1922 . ) 



Gms. CH, COO Rb 

Solid 



Gms. CIIjCOO Rb 

Solid 

t“. 

per 100 gms. sat. sol. 

Phase. 

t". 


per 100 gms. sat. sol. 

Phase. 

— 2.79.. 

— 9.59 

Ice 

— 9 ' 

5 ... 

82.92 CII3 

coo Rb 

— 5.27.. 

- 16, II 

)) 

•h -44 

7. .. 

... 86 . 2.3 

» 

— 6.82.. 

.... 19.64 

» 

90 

4... 

89.30 


—10:27.• 

- 25.57 

)) 

125 

'2. . . 

91.35 

». 


9.46.0 m.|)t. 100.00 » 


RUBIDIUM Phenyl ACETATE RbCH.C 

C. Q O 

Fusion-point data for RbCH C H COO + CH C H CCX)H are given by BaKsunin 

2O0 365 

and Vitale, 1935.) 

RUBIDIUM Dihydroxy TARTARIC ACID Rb2C4H408.3H20. 

100 gins. H2O dissolve 6.51 gms, Rb2C4H408.3H20 at o®. (Fenton, 189a.) 

On account of the unstable character of the compound, only § hour was allowed 
for saturation of the solution. 


RUBIDIUM BENZOATE CeHsGOORb. 

Solubility of Rubidium Benzoate in Water. (Sidgwick and Ewbank, 1922.) 


t“. 

Gms. CJIsCOORb 
per 100 gms. 
sat. sol. 

Solid 

Phase. 

t". 

Gms. CallaCOORb 
per lOt) gms. 
sjit. sol. 

Solid 

Phase. 

— 1.56... 

9.41 

Ice 

+ i 5 .o... 

... 56 .06 

GJIgCOORb 

— 4.7 I--- 

21 . l 5 

» 

5 i . 5 ... 

... 59.70 

)> 

— 9 -b 4 -.. 

... 33.32 

» 

82.0... 

... 63.23 

» 

-14.75... 

45.75 

w 

147.0... 

70.3*2 

» 
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RUBIDIUM Rb 


EUBmiUM HydroxyBENZOATES o, m and p C6H4 0 H.C 00 Rb. 

Solubility of Each Separately in Water. (Sidgwick and Ewbank, 1922.) 

Results for Rubidium Ortho Hydroxy Benzoate (= Rb Salicylate). 



(0) CgH.OHCOORb 

(0) CJlAOHicOORb 


per 100 gms. 

Solid 

per 100 gms. 

Solid 

t". 

sat. sol 

Phase. 

t“. sat. sol. 

Phase. 

— I. 62 . 

12.34 

Ice 

•21.5... 68 . i 5 

(0) CcH4OH.COORb.Hj 

— 3.69. 

. . 23.48 

» 

27.0... 69.84 

» 

— G.34. 

.. 33.81 

)> 

49.0... 74.97 

(0) C6H40H.C00Rb 

— 8.82. 

4 ‘^ • 77 

» 

73.0... 77.96 

)) 

— i 3 .17. 

.. 53.40 

)> 

88.0... 79.89 

» 

-f- 8.0.. 

.. 64.85 

(0) CcH^OHCOORb.rijO 

34.0... 86.36 

)> 


Results for Rubidium 

Results for Rubidium 


Meta Hydroxy Benzoate. 

Para Hydroxy Benzoate. 


Gms. 


Gms. 


(m) CgH^OHCOORb 


(p) Cr.H40II.C00Rb 


per -100 gms. 

Solid 

per 100 gms. 

Solid 


sat. sol. 

Phase. 

t”. sat. sol. 

Phase. 

— 2.23 

14.92 

Icc 

— 1.17 9-92 

Ice 

— 6.41 

32 . 13 

» 

— 2.47 17-47 

)> 

-13.69 

48.88 

»-H{m,iCoIf 40 nCOORh.II.iO 

— 4.22 26 . 22 

)) 

4-14.0 

50 . 6 l {nu 

:e.ii 4 oncooRh.n 40 

4-17.5 35.66 

i/f] Ccn4 0HC00Rb.nj 

32.5 

54.94 

)> 

45.0 45.95 

» 

45.0 

60.02 

)> 

68.0 55.73 

)) 

64.0 

65 . o 4 Kill) CaH40H,C001lb 

94.0 64.95 

(/j)CcH40H.C00Rb 

88.0 

70.45 

)) 

120.5 74.00 

b 

10;) .0 

74-49 


127.0 75.92 

» 

i 3 o.o 

79-91 

’> 




RUBIDIUM MANDEIATE (Racemic and Laevo) RbCgH^^Oj. 

Equilibrium in the System Racemic Rubidium Mandelaie, 
Racemic Handelic Acid and Water at 25°- 

(Ross and Morrison, 1936 .) 


ntas. per 

100 j^s. sac. sol. 

Solid 

Qns. per 

too ^ 8 , sac. sol 

Solid 


RbC H„ 0 , ^ 

8 7 3 

Phase 

8 8 3 


Phase 

3.9 

73*2 

1 . 1 

20 . 1 

22.8 

1*3 

6.5 

S 5.1 

II 

23.2 

20.1 

II 


48.9 

II 

30.8 

15.8 

tf 

12.5 

43*7 

It 

43.5 

13*9 

ff 

14.3 

42.1 

It 

40.3 

13.4 


20.7 

41.0 

II 

28. 9 

7.8 


21.0 

40. 1 

1-3 

21.1 

3.7 

ri 

20.0 

36.0 

tf 

19.5 

2.6 

If 

19.7 

33.7 

II 

17.8 

1.0 

f! 

18.3 

27.5 

II 

16.95 

0.0 

II 


i.i = RbC3H^03.C3H30,; 1.3 = RbC3H^03.3C3H303. 
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CH 


EQOILIBRItJM IN THB SYSTEM LaBVO RUBIBIOM MANBBLATB 

Laevo Manbblic Acid and Water at 25®. 

(Boss, Ho rrl son and John Stone s 1937.) 


Oas. per 100 

sac. sol* 

Solid 

Obs. per 100 ^s. 

sac. sol. 

Solid 



Phase 

8 8 3 


Phase 

10.1 

0.0 

Cs'isOz 

34.2 

31 *4 

Cs'IsO 

10.0 

3*1 


39.0 

33*8 


10.5 

6.1 

If 

41 • 2 

34.3 

» 

11.3 

8.7 

19 

45*3 

40.8 

n 

13*0 

13*7 

It 

45.8 

41.7 

II 

20.7 

21.8 

It 

45*8 

41.7 


26.9 

27.9 

ft 

45.5 

44.9 

It 


Owing to viscosity of the solutions other points on the curve could 
not be obtained and no acid salt was isolated. 


RUBIDIUM Benzene SULFONATES 

Solubility of Each Separately, in Water at 25°* 

(Elgeraaa, 1929 . y 


Cowpound 


Formula 


bns. Compound 
per 100 01S. Hj>0 


Rb 


II 


-2- Nitro Benzene Sulfonate 

-3- " 

*•2.4“ Dinitro" 


Rb[CgH^(N02)S0,: 


-2.4- 1.1 u*.IV. " RbCC H (NO ) SO ] 

-2- Nitro-4-Chlor Benzene Sulfonate RbCC ((^(NOglCl.SOj] 


-2" 
II -3- 
II 


“ 5 “ 

- 6 - " 

-4- Brom 


Rb[C,H_(N0 iBrSO,] 


16.08 

6.09 

5.80 
3*90 

1.93 

1.07 

1.32 

1.80 


RUBIDIUM BiCARBONATE RbHCOa. 

100 gms. sat. solution in H2O contain 53.73 gms. RbHCOo at about 20®, 

(de Forcrand, 1909.) 

RUBIDIUM CARBONATE RbaCOa. 

100 gms. absolute alcohol dissolve 0.74, gm. RbaCOa. (Bunsen.) 







RUBIDIUM OXALATE Rb C, 0 ^. 

2 Z 4 
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RUBIDIUM 


Eowilibridm in ths System RoBiDinM Oxalate, Zirconium 
Oxalate and Water at 19“. 

(Boulanger, 1936.) 


(Ms. per 

100 ^s. sat. sol. 

Solid 

Qqs. per 100 j^s. 

sat. sol. &lid 

2 2 4 

zroCgO^ ^ 

Phase 

/Rb~cX 

2 2 4 

ZrOCgO^ 

' Phase 

26.68 

0.0 

2.2 4 

11.0 

1.2 

2. 1.1.2 

22.5 

trace 

ft 

10.76 

1.76 

II 

22.45 

0.2 

1.1,1.3 

10.67 

3*22 


22. 4 

0.65 

fi 

9.0 

3»0 

ZrO.CgO^.uHaOf?) 

17.4 

0.74 

It 

8.63 

2.63 

" 

14.5 

0.77 

It 

6.5 

2.0 

II 

12.7 

0.91 

It 

3.50 

0.55 



1 .1.1.3 : Rb-C.0..Zr0C-O,.(C00H)..3H-0. 

2 .1.1 .3 zaRbj,C^O* . !^rOCj, 0 ^ . (COOH)^. zH^O. 

These double salts obtained only upon evaporation of the solutions. 


EXTBIDIUM Telluric Acid OXALATE RbafHjTeOo.CjOJ. 

Solubility in Water. 

(Rosenheim and Weinheber, 1910-11.) 

t o j 

O 20 30 40 50 

Gms. Rb2[HGTe0G.C204] per loogms.H2O 3.85 7.26 9.40 12.76 16.90 

RUBIDIUM CHLORIDE RbCl. 


Solubility in Water. 

(Rimbach, 1902; Berkeley, 1904.) 



Mols. RbCl 

Gms. RbCl per 

100 Gms. 

f. 0 

Mols. Rba 

Gms. RbCl per 

100 GmSi 

TS . 

per Liter. 

Water. Solution.* 


per Liter. 

Water. Solution. 

0 

5-17 

77.0 

43 s 

60 

6.90 

II 5-5 

S 3-6 

10 

5-55 

84.4 

45-8 

70 

7.12 

121.4 

54-8 

20 

5.88 

91.1 

47 ■7 

80 

7-33 

127.2 

56.0 

30 

6.17 

97.6 

49.4 

90 

752 

133 I 

571 

40 

6-43 

103-s 

50-9 

100 

7.71 

138.9 

58.9 

SO 

6.67 

109.3 

52.2 

II 2 .9 

7-95 

146.6 

S 9 S 


The following determinations of the Sp. Gr. of the sat. solutions are given by 
Berkeley. 

t°. 0.55 18.7 31.s 44.7 60.25 75.15 89.35 114* 

Sp, Gr. T.4409 1.4865 1.5118 1.5348 1.5558 1.5746 1.5905 1.6148 

* Boiling-point. 

100 gins. sat. solution of Rubidium Chloride in Water contain 45.98 
gms. RbCl at 18° ‘(Lannung, 1934.) and 48.54 gms. at 25°. (Fajans and 
Karanganis, 1931.) 

100 gms. methyl alcohol dissolve 1.41 gms. RbCl at 25°. (Turner and Bissett, 1913.) 
ethyl “ 0.078 gm. “ “ 

" propyl “ 0.015 “ ** “ “ “ 

“ amyl “ “ 0.0025 “ “ “ “ “ 

100 cc. anhydrous hydrazine dissolve 5 gms RbCl at room temp. 

(Welsh and Broderson, 1915.) 

1000 gms. Acetone,(CHg)gCO, dissolve 0.0021 gm. RbCl at 18° and 
0.0024 8 ^- 37 °. (Lannung, 1932.) 




rubidium 

RUBIDIUM CHLORIDE 

o.t solution of Rubidium Chloride in Liquid Ammonia contain 
O.X r'RbcLat o”. (Linhard and Stephan, x„ 4 . ' 

100 gfns, liquid Sulfur Dioxide dissolve 0.329 at 0°. (Jander 

and Ruppolt, 1937.) 

oot onliition of Rubidium Chloride in Selenium Oxy Chloride 
(SeOCl^^rcontain 3-56 grns. RbCl at 25°. ^Wise, 1922.) 

Fusion-point data are given for. 

Rb Cl Rb.SO. (Doinbrovskaya, 1933.) 

Rb 6 l ^ ■*’ RbN^.» (Rostkowski, 1930*^ 

„ SrCl^ (Hofmann, 1927-> 

» -f AgCl^' (Sandonini, 1911, 1914.) 

" + T'iCl ” !! D- ^ 

« + NaCl (Zemcznxny and Rimbach, 1910.) 

RUBIDIUM Iridium CHLORIDES. 

SOLUIUIdTlKS IN WaTKK. 


Cl Rubidium Chlonnrklatc. ,W) IS 

Triruhidium Hexuchloromdite > ' j I j ()) j t ol 

Dirubidium AquopunUu-hloroindito Kl.,h( bd.lW)) 19 1.05 

RUBIDIUM Platinum CHI..ORIDE Rb.,PtCl^. 

Sin.t'un.iTV or Huuioh'M Cni.ouoi^j.Aiu nath in Wateu. 

(ArrhiiMld ;iml H allot I, liri.i.i 

S'lturitiiiu obtaiiiiMl i»y couHtaut au:itatioH for lon^ prriodH. k weighed amount 
ofVhr salt was aij^itatril Wit h too <) and t hr umlissolved portion was deter- 

luiurd atid tin* aimomt <liss«>Iv«Mi rslimatrtl by dilh‘r«‘ne<*. 


(,iin iti», lut 1,. 
}M l IIHI K»«'* 1 * 3 *^ 
o.oil; 

(l,0‘>UU 

‘ dto.Sl 

i I , n lip"* 


(An. UhjlUt l, 
l*i r 1 »*»' tt ; 0 
{> .</»{ ') > 

M. (» 7 1 7 

n . J i >4 


Vm$ RbjPlCl« 
IHT 100 grai IlaO. 

<).t 8'4 

.. 0 .*;./i 7*2 

0.33 jo 


RUBIDIUM Tfl I urIusn CHLORIDE Rh,, frt 


1 H, . .IM. iii l "1 i..> S[.. (k. K'“- kk/r.-n, at 23“. 

t ’ I. Hfl.il t.os Sp. (.r. df.-..ilvr 13,0.) Kilts. RbjlHUatas. 

1 ^ (Wheeler, iS9i.) 

RUBIDIUM rhailJiim CltLORIDE I... 


ir,, Il4 J tlr-sMlvr 13.3 at I-H an*! oi.5 at UX.) 


(iiwlcffroy, 1EH6.} 
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EUBIDIUM CHLORATE RbCIOa. 

Solubility in Water. 

(Calzolari, 1912.) 



Gms. RbClOs per 


Gms. RbClOs 

1 / . 

100 Gms. H2O. 


100 Gms. H2( 

0 

2.138 

42.2 

12.48 

8 

3-07 

50 

15.98 

19.8 

5-36 

76 

34.12 

30 

8 

99 

62.8 


There is some uncertainty as to whether the results of Calzolari refer to 100 
gms. of H2O or 100 gms. of saturated solution. 

ioogms.H20dissolve3.i gms. RbClOaat 15® (dis of the sat. sol.«1.07). (Carlson/io.) 
For earlier data see Reissig, 1863. 


RUBIDIUM PerCHLORATE RbC 104 . 

Solubility in Water. 

(Carlson, 1910; Calzolari, 1912.) 


t*. 

Gms. RbClO^ 

per roo Gms. HoO. 


Gms. RbC104 

per roo Gms. HjO 


f 

(Calzolari.) 

(Carlson.) 


(Calzolari.) 

(Carlson.) 

0 

0.5 

1.1 (1.007) 

50 

3-5 

4.6 

10 

0.6 

1.2 

60 

485 

6.27 (1.028) 

20 

I 

1.56 (i.oio) 

70 

6.72 

8.2 

25 

1.2 

1.8 

80 

9.2 

11.04 (1.050) 

30 

1-5 

2.2 

90 

12.7 

15-5 , 

40 

2.3 

3.26 (1.OI7) 

100 

18 

22 (?) (i .070) 


The figures in parentheses are densities of sat. solutions. 

100 gms. H2O dissolve 1.08 gm. RbCiOi at 21.3®. (Longuimine, 1862.) 


Solubility of Rubidium Perchlorate in Several Solvents, at 25°. 


Solvent. 

ihi of 

sat. sol. 

( Willard and Smith, 1923 .) 

Gms. RbClO^ 
per 100 gms. 

sat. sol. Solvent. 

Of 

•at. sol. 

Gms. RbClO^ 
per lOO gjiis. 
sal. sol. 

Water. 

0 

0 

c 

0 

I .020 

n Butyl alcohol.. 

0-80:59 

0.002 

Methyl alcohol.. . 

0.7875 

0 .oGo 

iso » 

. 0.7982 

0.004 

Ethyl alcohol . ... 

0.7801 

0.009 

Acetone. 

0.7860 

0.095 

/^ Propyl alcohol.. 

0.7989 

o.ooB 

Ethyl acetate.. .. 

. Q.8945 

0.0016 


100 cc. sat. solution of rubidium perchlorate in water contain 1.004 gm. Rb Cl O4 

at 20°. (Moser and Ritchel, 1925 .J 


Solubility of Rubidium Pfrchlorate in Water and 
IN Aqueous Ethyl Alcohol. 

(Flatt and Jordan. 1930. 1933.) 


Vdl. Percent 
in Aq. solvent 


Ons. PbQO^ per 
100 ams. 80 I ven t 


25 0.0 1.276 

50.0 0.520 

75.0 0,204 

50.0 0.954 


40 
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Solubility of Rubidium Perchlorate in Mixtures of Ethyl Acetate 
AND Alcohols at 25 ®. (Smith, 1025.) 


Composition of solvent. 


90 

vol. 

CH3GOOG2 

Hs-h 

10 

vol. oy 

’0GH3OH 

80 

» 

» 

-h 

20 

» 

)> 

90 

)) 

)) 

-h 

10 

» 

G2H5OH 

80 

)> 

» 

-h 

20 

)) 

w 

80 

)) 

)) 

-h 

20 

0 

93 0/0 Alcohol 

90 

)> 

» 

-h- 

16 

» 

n Butyl Alcohol 

80 

)> 

» 

-h 

20 

» 

» )) 


Gms. RbClO* 
per 100 gms sat. sol. 

0.43 

o. 16 

O. 10 

0.27 

O. II 

o. i 3 


RUBIDIUM Potassium PerCHLORATE Rb 2 K(C 104 ) 3 . 

100 gms. sat. solution in H2O contain 1.55 gms. Rb2K(C104)3 at 20° {620 of the 
sat. solution = I.013). (Carlson, 1910.) 


RUBIDIUM CHROMATE (Mono) Rb2Cr04. 

Solubility in Water. 
(Schreinemakers and Filippo, Jr., 1906.) 



Gms. RbCr04 
per 100 Gms. 

t". 

Gms. RbCrO< 
per 100 Gms. 

r. 

Gms. RbCr04 
per too Gms. 

7 

Solution. 

36-65 

SO 

Solution. 

47-44 

— 2.40 

Solution. 

15-58 

0 

38.27 

60.4 

48.90 

- 3-25 

20.03 

10 

40.23 

Solid Phase, Ice 

-4.14 

24. 28 

20 

42.42 

—0.6 

0-95 

-s-ss 

30-15 

30 

44.11 

— I. I 

7.22 

—6.71 

34-31 

40 

46.13 

- 1*57 

9.87 

about — 

7 36-65 


Equilibrium in the System Rubidium Oxide, Chromium Trioxide and 

Water at 30°. 

(Schreinemakers and Filippo, Jr., 1906.) 


Gms. per loo Gms. Sat. Sol. 

' CrOa. RbaO.' 

Solid Phase. 

Gms. per 100 Gms. Sat. Sol. 

' CrOa. RbaO. * 

Solid Phase. 

0 

60.56 

RbOH 

13-91 

3-38 

RbjCraO? 

0 

56.82 

RbaCrO^ 

15-05 

3-45 

“ -hP-baCrsOio 

0.776 

37.88 


15-31 

3-59 

Rb 2 Cr 207 

2.89 

34-89 

« 

15-19 

3-19 

RbjCrsOr 

4.96 

30. 20 

(t 

18.96 

2-37 


8.54 

28.17 

u 

24.92 

1.66 

*• 

11.98 

27.99 


37-34 

1.61 


15-38 

28.73 

€i 

48.20 

1-54 

“ 

15-54 

28.5s 

“ d-RbaCrA 

53-87 

1.67 

“ 

13.69 

23-87 

RbjCr 207 

54.29 

1.28 

“ H-RbaCrAj 

9.98 

17-56 

(( 

58.69 

1.07 

Rb2Cr40ij 

5-72 

8.47 

tt 

62.38 

0.93 


4.58 

7.98 

tt 

62.74 

0.93 

“ 

4-87 

4.60 

ft 

63.07 

0.92 

“ +CrOs 

8.16 

3-57 

ft 

62.28 

0 

CrOi 
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RUBIDIUM DICHROMATE RbjCraO,. 

Solubility of ,the Polymorphic Forms in Water. 

(Stortenbecker, 1907; see also Wyrouboff, 1901.) 


RUBIDIUM 


t“. 

Gms. RbaCrsOj per 100 Gms. Sat. Sol. 


Monoclinic Form. 

- 

Triclinic Form. 

18 

S-42 

4.96 

24 

6.94 

6.5s 

30 

9.08 

8.70 

40 

13.22 

12.90 

50 

18.94 

18.77 

65 

28.10 

27.30 


100 gms. sat. aq. solution contain 9.47 gms. RbaCrjOT, at 30°. 

(Schreinemakers and Filippo, Jr., 1906.) 

RUBIDIUM FLUORIDE RbF.iAH 20 . 

100 gms. H2O dissolve 130.6 gms. RbF at 18®. (de Forcrand, 1911.) 

100 gms. sat. solutions of Rubidium Fluoride in Vater contain 75,06 
gm. RbF at (Lannung, 1934.) 


Rb 


F 


1000 gms. Acetone,(dig)gCO, dissolve 0.0036 gm. RbF at 18® and 0.0039 
at 37°. (Lannung, 1932.) 


Freezing-point data for the system RbF + IlF are given by Webb and 
Prideaux, 1938. 


RUBIDIUM Phospho FLUORIDE RbPF^. 

One liter sat. solution of Rubidium Phospho Fluoride in Water contain 
0*0758 gm. mol'. RbPFg at 2S®. (Lange and Muller, 1930. ) 

RUBIDIUM Silico FLUORIDE Rb SiF,. 

0 

100 gms. Hj,0 dissolve 0.16 gm. Rb SiF at 20°, and 1.36 gms. at 100®- 
(Stolba, 1867.) 


RUBIDIUM Titano FLUORIDE RbJiF^. 

C O 

100 cc sat. solution of Rubidium Titano Fluoride in Water contain 
0.8 gm. RbgTiFg at 20-22®. (Ginsberg, 1932.) 

RUBIDIUM IODIDE Rbl. 


Solubility op Rubidium Iodidb in Watbr. 


I 


t® 

Gkns. Bbl p«r 

100 9BS. sac. sol. 

Authority 

6.9 

57.9 

(Reissig, 1863.) 

17.4 

60,3 

tl M 

18.0 

58.98 

(Lannung, 1934.) 

25.0 

62.05 

(Fajams and Karagunis 


The system Rbl Sbl^ + at 12® was studied by Francois, 1937, but 

the author gives his results only in the form of a small diagram from 
which numerical values can not be obtained. The double salt 3RbI..2SbIg 
was identified and the existance of another probably of the composition 
3RbI.SbIg was indicated. 

The temperature-composition data for the system Rbl I for the range 
60°to 238® are given by Briggs and Patterson, 1932. The solid phases 
in contact with the melt are I, Rbl^ and Rbl. 
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Solubility of Rubidium Iodide in Organic Solvents. 

(Walden, 1906.) 


Solvent. 

Acetonitrile 

Propionitrile 

Nitromethane 

Acetone 

Furfurol 


Formula. 

CHsCN 

CjHsCN 

CHsNOj 

(CH3)2G0 

C4H3O.COH 


Gms. Rbl per 100 cc. Solution. 


1.478 at 0° 
0.274 
0.567 
0.960 


1.350 at 25° 

0.305 

0.518 “ 

0.674 “ 

4.930 “ 


Fusion-point data for Rbl 4- Agl are given by Sandonnini (1912a). 

1000 gms. Acetone, (CliglgCOy dissolve 6.52 gms. RbT at and 4.95 
gms. at 35°. (Lannung, 1932.I 


100 cc sat. solution of Rubidium Iodide in ethyl urethan (NII^CXIOC H ) 
contain 4,079 gms. Rbl at 6 o°- (Stuckgold, 1917.) ' ^ 


100 gms. sat. solution of Rubidium Iodide in Liquid ammonia contain 
65,1s gm. Rbl at 0°. (Linhard and Stephan, 1934.) 


Results for the vapor-pressure, temperature relations of the system 
Rbl ^ SO2 are given by Foote and Fleischer, 1931, 


I 


RUBIDIUM PerlODIDES 

Solubility in Water at 25^. 

(Foote and Chalkec. 1908.) 


Gms. per too Gms. Sat. Sol. 


■ Rbl. 

1 . 


61.93 

0 

Rbl 

59-94 

5-90 

» +RbI, 

57-24 

8.02 

Rbla 

33-89 

38.08 



The results show that Rbl? and Rbl9 


Gms. ner 100 

Gms. Sat. Sol. 


Kol. 

1 . ' 

boiia rnast. 

28.01 

64.8s 

Rbl, 4 -r 

27-85 

65.12 


27-83 

65-13 


27-99 

64.98 



not formed. 


RUBIDIUM lODATE RblO,. 

100 gms. H3O dissolve 2.1 gms. RblOs at 23®. (Wheeler, 1892.) 


RUBIDIUM PerlODATE RblO^. 

100 gms. HjO dissolve 0.65 gm. RbI04 at 13°, di^ of sat. solution = 1.0052, 

(Barker, iyo8,) 

RUBIDIUM PERMANGANATE RbMnO^. 

One liter of aqueous solution contains 6.03 gms. RbMnO^ at 7°. 

(Muthmann and Kuntze, 1894.) 

100 CC. sat. aq. solution contain 0.46 gm. RbMn04 at 2®, 1.06 gms. at 19® and 
4.68 gms. at 60®. (Patterson, 1906.) 

RUBIDIUM ParaMOLYBDATE 5Rb2O.12MoO3.H2O. 

100 cc. sat. aq. solution contain 1.941 gms. of the salt at 24®. (Wempe, 1912.) 


RUBIDIUM Silico MOLYBDATE and Other Salts. 

Solubility of Each Separately in Water at 40 ®. 


(Moser and Ritschol, 1925 .) 

Gms. .salt, per lOOOcc. 

Sal*. 

Formula. 

sat. sol. 

Rubidium Silico Molybdate 


4.1 

Rubidium Pi crate 

CaHjiN02)a0Rb 

3.8 

Rubidium F^hospjioiungslate 

.... 

0.075 

Rubidium Bitartrate 

RbHC^H.Ofi 

8 . 5 ’i 
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RUBIDI 


RUBIDIUM AZIDE RbN^. 

100 sat. solution of Rubidium Azide in Water contain 51.7 gms. 

RbN^ at 16° and 53,3 gms. at 17®. (Curtius and Rissom, 1898.) 

RUBIDIUM NITRATE RbNOa. 

Solubility in Water. 





(Berkeley, 1904.) 




t*. 

Mols, 
RbNOs 
Per liter. 

Grams RbNO^ per 100 Gms. ^ ^ 
Water. Solution. 

Mols. 
RbNOa 
Per liter. 

Gms. RbNOs.per 100 Gms. 
Water Solution. 

0 

I .27 

19-5 

16.3 60 

7-99 

200 

66.7 

10 

2 .04 

33 0 

24-8 70 

9.02 

251 

71-5 

20 

3.10 

53-3 

34.6 80 

9-93 

309 

75-6 

30 

4-34 

81.3 

44.8 90 

10.77 

375 

78.9 

40 

S-68 

116.7 

53.9 IC 30 

11-54 

452 

81 .9 

SO 

6.88 

155-6 

60.9 118.3 

12.76 

617 

86.1 


The following Sp, Gr. determinations are also given by Berkeley. 


t“. 0.6 15.85 31.55 4S-S5 63.4 75.60 90.95 118.3* 

Sp. Gr. Sat. Sol. 0.1389 1.2665 1.4483 1.6216 1.8006 1-9055 2.0178 2.1867 

* Boiling-point. 


The Solubility and Supersolubility Ice Curves for Rubidium Nitr.\te 

AND Water. 

(Jones, 1908.) 


4. Oms. RbNOj per 100 Gms. HnO. 

t® of Cryst. 
of Ice. 

Gms. RbNOi per 100 Gms. HjO. 

of Ice. Solubility 

Curve. 

Supersolubility 

Curve. 

Solubility 

Curve. 

Supersolubility 

Curve. 

— 0.4 1.16 

. .. 

-3.5 


9-94 

-1.8 

1.24 

-2.3 

13-97 


— 2.1 

5-39 

-4.2 


13-97 

-1.7 9.94 


— 2.7 Cryohydrate 17.11: 



RUBIDIUM HYDROXIDE RbOH. 

100 gms. sat. aqueous solution contain 63.39 gtns. RbOH at 30°. 

(Schreinemakers and Filippo, 1906.) 
100 gms. sat. aqueous solution contain 64.17 gms. RbOH at 15°. (de Forcrand, 1909a.) 
Fusion-point data for mixtures of RbOH + NaOH are given by (v. Hevesy, 
1900). 


RUBIDIUM PerRHENATF RbReO^. 

One liter sat. solution of Rubidium Per Rhenate in Water contain 
10.5 gfn. RbReO^ at 19 . 2 ° and 14.6 gms. at 24 . 6 °- (Koddak and Noddak, 
1931 *) 

RUBIDIUM Penta SULFIDE 

Fusion-point data for the system Rb^S^ S are given by Ililtz and 
Wilke-Ddrfurt, 1906. 

RUBIDIUM Di SULFITE 

loo grns. Liquid Sulfur Dioxide dissolve 0,040 g^fi. Rb^S^O^ at o°- 
(Jander and Wickert, 1936; Jander and Ruppolt, 1937*) 



Rb RUBIDIUM 


lM-40 


SO 


EUBnilUM SULFATE Rb^SO,. 


Solubility in Water. 
(Etard, 1894; Berkeley, 1904.) 



Gms. Rb 2 S 04 

per 100 Gm.*^. 

t®. 

Mols Om.. Rh.SQ., 

per TOO Gms. 


per Liter. 

Watcio 

Solution. 


per Liter. 

Water. 

Solution, 

0 

I .27 

364 

27 -3 

60 

2.15 

67.4 

40-3 

10 

I .46 

42 .6 

29.9 

70 

2.25 

71.4 

41-7 

20 

I .64 

48.2 

32-5 

80 

2-34 

75-0 

42.9 

30 

1.79 

53-5 

34-9 

90 

2.42 

78.7 

44-0 

40 

I .92 

S 8 -S 

36-.9 

100 

2.49 

81.8 

4 S 0 

50 

2 .04 

( 53-1 

38-7 

102 .4 

2.50 

82.6 

45-2 


The following Sp. Gr. determinations are also given by Berkeley. 


t°. 0.5 15.80 31.6 44.2 57-90 74-75 89.45 102.4* 

Sp.Gr.Sat.Sol. 1.2740 1.3287 1.3704 I.399S 1.4232 1.4480 1.4649 1.4753 

* b. pt. 

100 cc. sat. solution in absolute H2SO4 contain 58.81 gms. Rb2S04. 

(Bergius, 1910.) 


Solubility of Rubidium Double Sulfates in Water at 25° 



(Locke, 1902 .) 

Per 100 cc. H 2 O. 

Per 100 cc. H 2 O. 

Formula. 

Gms. 
Anh. Salt. 

Mols. 

Salt. 

Formula. 

Gms. 
Anb. Salt. 

Mols. ^ 
Salt. 

Rb.Cd(S 0 ,)j. 6 H ,0 

76.7 

0 . 161 S 

Rb,Mn(S04),.6H,0 

35-7 

0.0857 

Rb.Co(S04)2.6H,0 

9.28 

0.022 

Rb2Mg(S04)2.6H20 

20.2 

0.0521 

Rb,.Ca(S04)2.6H,0 

10. 28 

0.0241 

Rb2Ni(S04)2.6H20 

5 - 9 S 

0.0142 

RblFcfSOJj.bHjO 

24. 28 

0.0579 

Rb2Zn(S04)2.6H20 

10.10 

0.0236 


RUBIDIUM ALUMS. 

Solubility in Water. 

(Locke, 1901 .) 





Gms. Alum per too Gms. HjO. 

Alum. 

Formula. 

t°. 

^ - -- 

-A- 





Anhydrous. 

Hydrated. 

G. Mols. 

Rb. Aluminum Alum 

RbAl(S 04 ) 2 .i 2 H 20 

il 

25 

I. 81 

3-15 

0.0059 

<< 


2. 19 


0. 0072 


iC 

35 

2.66 


0.0087 

<( 

u 

40 

3.22 


0.0106 

Rb. Chromium Alum 

RbCr(S0J2.i2H,0 

25 

2-57 

4-34 

0.0079 

(C 

30 

3.17 


0.0096 

« 


35 

4. II 


0.0128 


“ 

40 

5-97 


do 

0 

d 

Rb. Vanadium Alum 

RbV(SOj2.i2lL.O 

25 

5-79 

9-93 

0.0177 

Rb. Iron Alum 

RbFe(S04)2.i2H./) 

25 

9. 74 

16.98 

0.0294 

u 

“ 

3 ^^ 

20. 24 


0.0617 


Biltz and Wilke, 1906, find for the solubility of rubidium iron alum in water, 
at 6.6°, 4.55 gms. per 100 cc. solution; at 25”, 29 gins; and at 40°, 52.6 gms. 


Fusion-point data for mixtures of Rh^SO^ -f are given by 

Dombrovskaya, 1933. 
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RUBIDIUM SELENATE Rb 2 Se 04 . 

100 gms. H2O dissolve 158.9 gms. Rb2Se04 at 12°. (Tutton, 1897.) 

Solubility of Mixed Crystals of Rubidium Acid Selenate and Rubidium 
Acid Tellurate and of Rubidium acid Sulfate and Rubidium Acid Tel- 
LURATE IN Water at 25°. (Pellini, 1909.) 

Results for RbHSe04 + RbHTe04. Results for RbHS04 +■ RbHTeS04. 


Gms. per 1000 cc. Sat. Sol. 

Mol. % Selenate 

Gms. per 1000 cc. Sat. Sol. 

Mol. % Sulfate 

RbHSeO,. 

RbHTe 04 : 

in Solid Phase. 

■RbHS 04 . 

RbHTeO,', 

in Solid Phase. 

76.46 

39-51 

51-55 

26.67s 

38.403 

47.91 

93.82 

35-30 

52.22 

32.117 

31.58 

50.33 

171.70 

22.98 

53-95 

42.917 

26.764 

50.74 

462.80 

5 

56.33 

59-074 

20.182 

50.99 

859.30 

3-40 

67.46 

498.25 

0.02887 

52.52 


RUBIDIUM SILICOTUNGSTATE Rb«SiW, 204 o. 

100 gms. H2O dissolve 0.65 gm. Rb8SiWi2042 at 20°, and 5.1 gms. at 100®. 

(Godeffroy, 1876.) 


RHODIUM SALTS. Solubility in Water. 


(Jorgensen — J. pr. 

Ch. [2] 27. 433. ’83; 34. 394 . ’ 86 ; 44 . Si. 

’91 •) 

Salt. 

Formula. 

t°. 

Chloro Purpureo Rhodium Chloride ClRh(NH3)5Cl2 

17 

Luteo Rhodium Chloride 

Rh(NH,)„CU 

8 

Luteo Rhodium Nitrate 

Rh(NH 3 )e(N 03 ), 

ord, t. 

Luteo Rhodium Sulphate 

[Rh(NH3)e]a(S033.5H,0 

20 


Gms. per 100 
Gms. H2O- 

0.56 

13*3 

2.1 

2.3 


RHODIUM Pentanmin Chloro CHLORIDE CRIKKH,) Cl]Cl„. 

3 5 Z 

100 gms, sat. solution of the salt in water contain 0.828 gm. 

[RhlNII^) ^Cl. Clg at 25®. (Semzusni, 1927.) 

BHODIUM dextro and racemic Di amino Cydlo PENTANES. 

Data for the solubility of these complex compounds in water are given 
by Jaeger and Blumendal, 1928. 


RUTHENIUM SALTS 


Solubilities in Water. 

(Howe, 1894.) 


Salt. 

Ruthenium Potassium Nitrosochloride 

a ic a 

“ Ammonium Nitrosochloride 

(C U IC 

Rubidium Nitrosochloride 

ic u iC 

^ “ (hydrated; 

Caesium Nitrosochloride 

u it a 

“ “ “ (hydrated) 


Formula. 

t“. 

Gms. Salt 
per 100 Gms. 

K2RUCI5NO 

25 

H2O. 

12 

11 

60 

80 

(NHOjRuCUNO 

25 

5 

iC 

60 

22 

RbsRuCLNO 

25 

0.57 

{( 

60 

2.13 

Rb 2 RuCl 5 N 0 . 2 H 20 

25 

114.3 

CssRuClsNO 

25 

0.20 

tc 

60 

0.56 

CS2RUC16.NO-2H20 

25 

105.8 


Cl 
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S SULFUR 

E 1 ILFTO S. 

In a series of papers by Aten (1905-06, 1912, 1912-13, 1913, 1914 and 1914a), 
the preparation and properties of the four known modifications of sulfur are de¬ 
scribed. These are designated by the symbols, Sx, St and Sp. 

Sx is ordinary rhombic sulfur and its molecule is considered to be composed of 
eight atoms of sulfur, Sa. 

is the insoluble, so-called amorphous sulfur. 

St is obtained when ordinary sulfur is heated above its melting-point and 
quickly cooled; it is especially easily prepared by warming Sx in sulfur chloride. 
Its molecule is probably represented by S4. 

Sp was discovered by Engel and is prepared by mixing concentrated HCl, 
cooled to 0°, with saturated sodium thiosulfate solution. The precipitated 
NaCl is removed by filtration and the solution extracted with toluene. The 
aqueous layer soon yields a cloudy precipitate of Sp. The molecule of this 
sulfur is considered to have the composition Se. 

Solubility of Sulfur (Sx) in Sulfur Monochloride (S2CI2) Determined 
BY THE Melting-point Method. 

(Aten, 1905-06.) 


of Melting. 

Mol. % Sg in 
Mixture. 

Solid Phase. 

t“ of Melting. 

Mol. % Sg in 
Mixture. 

Solid Phase. 

— 16 

4-3 

Rhombic S 

83.5 

67 

Rhombic S 

0 

6 


95-6 

81.8 


+ 17-9 

9.9 

U 

86 

8t.8 

Monoclinic S 

36.8 

17.1 

U 

103.2 

88.4 


SS-2 

28.5 

it 

no.4 

95 

it 

65.6 

40.3 

it 

118.8 

100 


77-7 

55-4 

it 





More recent determinations of freezing-points in the above system are 
given by Lowry, McHatton and Jones, 1927, 

Results for the solubility of sulfur in sulfur chloride.determined by 
the synthetic method upon mixtures as such and after preheating to various 
temperatures, are given by Hammick and Zvegintzof, 1928. These authors 
point out that the conclusions of Lowry ,McH at ton and Jones are incorrect 
in certain respects. 

Solubility of Sulfur (St) in Sulfur Monochloride (S2CI2) 

(Aten, 1912-13.) 

A preliminary experiment showed that if a solution of Sx in sulfur monochlo¬ 
ride, saturated at 20°, is heated to 170® and cooled, it will then dissolve as much 
Sx as already required to saturate it. The following determinations were made 
by sealing known amounts of Sx and S2CI2 in tubes, heating them to 100° for 
several hours and then cooling quickly to the indicated temperatures and shak¬ 
ing for i hour in the case of the 0° and 25° results and 2 hours in the case of the 
—60® results. The saturated solutions were analyzed by oxidizing with HCl 
4- HNO3 + Br and titrating the H2SO4, after removing the volatile acids. 


Atoms S per too Atoms S+SjCU in: Atoms .S per 100 Atoms S-f.SaCIj in: 


Original 

Saturated Solution at: 

Original 

-A--- 

Saturated Solution at; 

Mixture. 

—60®. 

0®. 

+2S°. ' 

Mixture. 

—60®. 0°. 

+25°.' 

0 

II.6 

36.1 

53-5 

79-4 

65.2 72 

10 

18.1 

40.1 

57-6 

80,1 

66.1 71.6 


28. 7 

319 

47-4 

62 

89.9 

82.1 

49-9 

42.9 

S6 

66 .4 

90.1 

80.5 


60.1 

47-7 

59-9 

69.4 

94-6 


87.7 

69.1 



72.8 

98 


93-4 


Results similar to the above are also given (Aten, 1912), for mixtures previ¬ 
ously heated to 50°, 75° and 125®. All the data confirm the formation of the 
•4? the new modification St. 
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SULFUR S 


Solubility of Sulfur (S,) in Sulfur Monochloride (S2CIJ) at 25“. 

(Aten, 1912, 1913) 

The samples were heated to the temperatures Indicated and rapidly cooled 
and powdered. The method of determining the solubilities is not described. 


Previous Treatment of Sample. 

Unheated Sulfur 

Mixture of Rhombic and Amorphous 
Sulfur 

Rhombic Sulfur heated to 125® 

u « u .c 

a .c « cc 

« “ 165® 

a .. .c 


Atoms S Dis¬ 
solved i>er 100 
Atoms S+S2CI2. 

53-5 


54-5 

56-58-5 

60 

59-5 

57-5 

53-2 


(depending on excess of S present.) 
(determined immediately.) 

“ after i hr.) 

“ “ 24 hrs.) 

“ “ 8 days.) 


100 gins. sat. sol. of sulfur in selenium monochloride (Se Cl) contain 4^.81 gnis. 
2 , 5 *'. (Lonher and Kao, 192 (i. i 


Solubility of Sulfur in the Persulfides of Hydrogen. § 

(Walton aud Whitford, 1923 .) 

The mixtures were constantly stirred in a quartz tube with a quartz stirrer and 
the solution analyzed repeatedly untill equilibrium had been renched. The analysis 
was made by adding acetone to decompose the persulfide. The solvents were 
then allowed to evaporate spontaneously and the residue of rhombic sulfur dried 
at 90® to constant weight as « sulfur not evolved as hydrogen sulfide ». The 
existence of a compound having the composition H2 S^, and stable below — i ®.45 was 
established. Hydrogen disulfide (Hj S,) and hydrogen trisulfide (H, S,) dissolve 
sulfur copiously. When these two liquids are saturated with sulfur at a given 
temperature the two resulting liquid phases have the same composition. The 
following results were obtained for the solubility of sulfur in the trisulfide of 


hydrogen. 

Per cent S in sat. sol. Per cent S In sat. sol. Pei* cent S In sal. sal. 

t*. not evolved as Hj S. t"- 'lot evolved as Hj S. t”- not evolved as Hj S. 

—34.72.... 53.56 — 1.45.... 8 a. 5 o 35.4. 89.46 

— 15.42.... 71.18 ~f-o.o 5 .... 82.97 45 . 1 ^-... 91.00 

—10.6. 75.16 17.92 ... 86.77 55.3 . 92.49 

— 3.75.... 80.71 25.4 . 87.98 


Solubility of Sulfur in Aqueous Solutions of Alkalies at the 
Ordinary Temperature. (Calcagni, I020.) 


Gms. S per 100 ct*. Gms. S per 100 cc. 

Solveul. of sat. solution. .Solv(‘nl. of snl. solution. 

Aq. Ammonia (^ = 0.888).., 1.367 Aq. saturated Mg(OH)2... o.oi 4 

Aq.66o/oKOH.. 17.70 >* Ca(OH)2... 0.112 

» NaOII. 24.^5 Ba(OH):i... 2.60 

No difference was found between solutions which had been kept in the dark and 
in the light. 
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Solubility of Sulfur in Aqueous Sodium Sulfide Solutions. 

(Kiister and Heberlein, 1905.) 


The results are expressed in terms of x which represents the number of S 
atoms dissolved for each Na2 in the solution. The figures, therefore, show the 
atomic ratio of S to Na2 in the saturated solution and at the same time, the sulfur 
content of the compound Na2Sa; which is formed. In order to find the actual 
amount of sulfur dissolved per liter, it is only necessary to multiply the jc value 
by the normality of the aqueous sodium sulfide solution used as solvent in the 
particular case. 

A series of determinations made at 25°, by agitating aqueous sodium sulfide 
solutions with crystalline sulfur until equilibrium was reached, and then diluting 
each solution with an equal volume of water and shaking with excess of sulfur 
until equilibrium was again reached, gave the following results: 


Normality of the Aq. 

X in the Result¬ 

Normality of the Aq. 

X in the Result¬ 

Na2S Solution. 

ing Na^Sa;. 

NaoS Solution. 

ing NuaS*. 

4 

4-475 

0.125 (32 hrs.) 

5-225 

2 (2 hrs.) 

4.666 

0.0625 

5-239 

I 

4-845 

0.03125 

5.198 

o-S 

4-984 

0.015625 

5-034 

0.25 

5-115 

0.007812 (128 hrs.) 

4-456 


S 


The figures in parentheses in the above table show the number of hours re¬ 
quired for attainment of equilibrium in these three cases. The authors also 
made determinations of the influence of temperature on the amount of sulfur 
dissolved, and found that for a normal Na2S solution, the x value did not vary 
appreciably from the figure given above, over the range 0° to 50°. ^ 

Results are also given showing the influence of the presence of NaCl and of 
KOH on the amount of sulfur dissolved by aqueous Na2S solutions. In the 
former case the solubility was distinctly lowered, while in the latter it was notably 
increased. 

Solubility of Sulfur in Liquid Ammonia. 

(Ruff and Hecht, rgii.) , 


At the temperatures 0° to 40'’, the solutions werd constantly shaken for 3 to 4 
days. For the results at the lower temperatures the solutions were saturated 
at room temperature then cooled, partially evaporated and shaken 4 to 6 hours. 
The saturated solutions were analyzed by evaporation of the ammonia by means 
of a current of hydrogen, absorbing in HCl and converting to the platinic chloride 
for weighing. The S residues were dried at 100®, with proper precautions, and 
weighed. 


Gms. S per 100 Gms. .0 

* * Sat. Solution. * * 

-78 38.6* +16.4 

-20.5 38.1* 30 

o 32.34 40 

* This ffgurc corresponds to the compound SCNHj),-) 


Gms. S per 100 Gms. 
Sat. Solution. 

25-65 

21 


18.5 

38.5% S. 


Solubility of Sulfur in Ethyl and Methyl Alcohols. 


t'. 

Alcohol. 

Gms. 

per 100 Gms. 

Authority. 

IS 

Abs, Ethyl 

Alcohol. 

0.051 

(Pohl.) 

18.5 

li 

0-053 

(de Bruyn—"Z. phy.sik. Chem, 10, 781, '9a.) 

b. pt. 

It 

0.42 

(Payen — Compt. rend. 34, 356, '53.) 

18.5 

Abs. Methyl 

0028 

(de Bruyn.) 



SULFUR S 


1445 

Solubility of Sulfur in Aqueous Acetone at 25°. 

(Herz and Knoch, 1905*) 


Wt. Per cent 
Acetone 
in Solvent. 

100 

95-36 

90.62 

85-38 


Sulfur per 100 cc. Solution. Sp. Gr. of 

Millimols! " Gms. SolutioQ. 

65 2.084 0-7854 

45 1.442 0.7911 

33 1.058 0.8165 

25.3 0.811 0.8295 


Solubility of Sulfur in Several Solvents at 25°- 

(Hoffaann, ycirmreuciier and Thai, 1910 .) 


Solvent 


Formula 


Gms. Sg per 
100 sat. sol. 


Tetra chlor ethylene 
Penta chlor ethane 
Acetylene di chloride 
Tetra chlor ethane 


CClg'.CCl 1.507 

CCla-CnCl. 1.183 

CIJCl-.CHCK?) 1.260 

CHCl .CHCl 1.214 


Solubility of Sulfur in Triphenyl Methane, Determined by the 
Synthetic Method. 


Results of Smith, Holmes & Hall, 1905. 


% Triphenyl 

t" of First 

% Triphenyl t“of Secon 

Methane in 

Limit of 

Methane m 

Limit ot 

Mixtute. 

Mixing. 

Mixture. 

Mixing. 

69.1 

108.5 

35-5 

214.5 

58.8 

127 

32.5 

2 II 

50.8 

136.5 

28.4 

206 

46.6 

14I 

24.5 

203 

42.8 

144 

21.6 

200 

37-8 

146 

19.2 

199 

33-7 

146.5 

15-4 

198 

30-3 

147 



25-4 

146 



Later 

results 

for this 

system e 


1928- 


Results of Kruyt, 1908-09. 


% Triphenyl of First % Triphenyl 

t“ of Second 

Methane in 

Limit of 

Methane in 

Limit of 

Mixture. 

Mixing. 

Mixture. 

Mixing. 

66.7 

II3 

7 

2II.5 

60. 2 

125.3 

9.3 

201.5 

50.2 

136-8 

12 

198.8 

41 

144.2 

13.7 

199.5 

30.8 

146 

16.4 

200.4 

20 

145-2 

19.8 

202.1 

13*2 

137.6 

23.5 

203.7 

8.1 

118.6 

28.7 

208 

7 

crystals 

34.5 

215.2 


given by Mondain-Monval and Schneider, 


Solubility of Sulfur in: 


Tin Tetrachloride, 



(Gerardin, 1865.) 



Gms. S 
per 100 Gms. 
SnCU. 

Siolid 

Phase. 

99 

5-8 

Solid S 

lOI 

6.2 

ii 

no 

8.7-9.! 

(1 

II 2 

9 . 4 - 9 -9 

Liquid S 

I 2 I 

17 .0 



Amyl Alcohol. 

(Gerardin.) 



Gms. S 

Solid 

t®. 

per 100 Gms. 
CsHuOH. 

Phase. 

95 

1-5 

Solid S 

no 

2 . 1 - 2.2 


112 

2.6-2.7 

Liquid S 

U 

120 

30 

it 

131 

5-3 
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Solubility of Sulfur in Carbon Tetrachloride. 
(Hildebrand and Jenks, 1921; Delaplace, 1922; Jacek, 1926.) 



Gms. S per 100 

gms. 


Gms. S per 100 gms. 


Gms. S per 100 gms. 

r. 

sat. sol. 


r. 

sat. sol. 


sat. sol. 

—24 0 .. 

.. o.i 48 

(J-) 

0.0. 

.. 0.339 (H. and J.) 

20 . 

. . . 0 . 831 (H. and J. 

— .10 .75 

.. 0.i 85 

» 

i 5 . 5 . 

. . 0.641 (D-) 

35 . 

I.l 55 » 

— I I . 25 . 

.. 0.255 

» 

18... 

.. 0.720 » 

45.. 

... 1 .564 » 

— 9.0.. 

.. 0.277 

» 

22... 

. . 0.748 » 

54. 

... a.008 » 

0.0.. 

.. 0.366 

» 

23 , 25 

. . 0.841 (J.) 




Solubility of Sulfur in Carbon Disulfide. 
(Jacek, 1915.) 


Saturation was secured by constant agitation and all necessary precautions 
were taken for accurate work. 



Gms. S 


Gms. .s 


Gms. S 

t*. 

per 100 gms. CSj, 

t*. 

per 100 gms. OS.,. 

t". 

por 100 gms. CS, 

—109.5., 

r .o 5 

— 65 .. 

... 3.674 

— 36 . 5 ... 

7.950 

— 86.0.. 

... 2.24 

- 59.. 

... 4.387 

— 25 . 0 ... 

.. 10.960 

— 8 i. 5 .. 

... 2.443 

— 47 -- 

... 5.889 

— 17.0... 

.. 13.96 

— 74.0,, 

• • ^.89 

-44.. 

. .. 6.440 

—i 3 .o... 
0.0... 

.. 15.28 

.. 23.13 


Solubility of Sulfur in Chloroform in Ethyl Ether and in Ethylene 

Chloride. 


In Chloroform. In Ethyl Ether (anhy.). In Ethylene Chloride. 

( Delaplace, 1922.) (Delaplace, 1022.) (Hildebrand and Jenks, 1921.) 


Gms. S 


Gm.s. .S 


Gms. S 

t". por 100 gms. sal. sol. 

t". 

per 100 gm.s, sol. 

t". 

per 100 gms. sat. sol. 

f3. 0.790 

i 3 

. 0.187 

25 . 

. 0.826 

15 . 0.868 

23 

. 0.283 

40. 

• •.. 1. 38 o 




79 - 

. 5.43 




97. 

5... 9.97 

Solubility of Sulfur (S^) 

IN Carbon Disulfide 

and 

Carbon 


Tetrachloride. 

(Wigand, 1910.) 

When “insoluble” .sulfur (S^) is treated with CS2 or CCU, a small amount 
dissolves, depending upon the length of time of contact, temperature and nature 
of the solvent but not on the relative amount of solvent. This action is ex¬ 
plained on the assumption that a partial transformation of to soluble sulfur 
Sx, takes place. 

Data for the fusion points of mixtures of rhombic sulfur and “insoluble” 
sulfur (S^) and for monoclinic sulfur and “insoluble” sulfur (Su) are given bv 
Kruyt (1908). 


Solubility of Sulfur in Carbon Disulfide. 

(Etard, 1894; Cossa, 1865; at 10", Retgers, 1893; below 77", Arctowski, 1895-96.) 


t®. 

Gms. S per 100 Gms. 

t®. 

Gms. S per too Gms. 

t®. 

Gms. S per 100 Gms. 


Solution. 

CSj 


Solution. 

CS2. 


Solution. 

csT"' 

— IIO 

30 

31 

— 10 

13 5 

15.6 

50 

59 0 

143-9 

— 100 

3-5 

3-6 

0 

18.0 

22.0. 

60 

66.0 

194.1 

~ 80 

40 

4.2 

10 

23.0* 

29.9 

70 

72.0 

257-1 

— 60 

3-5 

3-6 

20 

29 -5 

41.8 

80 

79 0 

376.1 

40 

6.0 

6.4 

25 

33 -5 

50-4 

90 

86 .0 

614.1 

— 20 

10.5 

II.7 

30 

40 

38.0 

50.0 
• 26.4 R. 

61.3 

100.0 

100 

92.0 

1150.0 


Sp. Gr. of solution saturated at 15° containing 26 gms. S per 100 gms. solution 

“ 1.372. 
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The following determinations upon this system were made by Hammik, 


Cousnes 

and Langford, 

1928, 

by the method of 

chilling 

lig^uified sulfur. 

n 

Percent 6^ 


Percent Sfj 


Percent Sp 

^ dissolved ty CS^ 

t 

dissolved by CS^, 

t 

dissolved by CS^ 

155 

4.3 

196 

35*0 

260 

38.6 

160 

9.1 

210 

38.7 

263 

37.7 

170 

18.4 

213 

38.8 

271 

39.9 

17 $ 

22.7 

223 

37.1 

279 

37.9 

178 

23.5 

227 

39.0 

280 

39.3 

186 

2 g .7 

229 

40.7 

287 

39.9 

240 

33 « 9 * 

242 

39.6 

271 

35.9* 

245 

34.2* 

260 

33 * 7 * 

290 

33 * 2 * 

254 

30.8* 

261 

32.6* 

299 

31 . 7 * 



266 

34.8* 




• In these cases the droplets of sulfur were graded as fair,in all 
other cases, as good. 

Solubility of Octohedral and of Prismatic Sulfur in Several Solvents. 

(BrSnsted, 1906.) 

The solubility of prismatic sulfur could not be determined in the ordinary way 
on account of its rapid transition to octohedral sulfur. A special apparatus was 
used which permitted the solvent to remain in contact with the solid for only a 
short time. Since sulfur dissolves very rapidly, this procedure was found to give 
satisfactory results. 

Gms. each Variety Separately per 


Solvent. 


100 cc. Saturated Solution. 


Prismatic 

Sulfur. 

Octohedral 

Sulfur. 

Benzene 

18.6 

2.004 

1.512 

u 

253 

2.335 

1-835 

Chloroform 

0 

I. lOI 

0.788 


15-5 

1.658 

1.253 

cc 

40 

2.9 

2.4 

Ethyl Ether 

0 

0. II3 

0 

00 

0 

d 


25.3 

0.253 

0. 200 

Ethyl Bromide 

0 

0.852 

0.611 

it 

25-3 

1.676 

1.307 

Ethyl Formate 

0 

0.028 

0.019 

Ethyl Alcohol 

253 

0.066 

0.052 

Solubility of 

Sulfur in Several 

Solvents. 


Solvent. 

Gms. S 

t°. per 100 Gms. 

Solvent. 

t“. 

Gms. S 
per 100 Gms. 

Aniline 

130 

Solvent. 

85-3 (1) 

Glycerol 

15-5 

Solvent. 

0.14(4) 

Benzene 

15.2 

i-S (2) 

Hydrazine (anhy.) room temp. 

54 (decomp.) (5) 


19.3 

1.7 (2) 

Lanoline (anhy.) 

45 

0.38(6) 


26 

0.97(1) 

Methylene Iodide 

10 

10 (7) 

a 

'71 

4-38(1) 

Nicotine 

100 

10.6 (8) 

Carbon Tetrachloride 25 

0.86(3) 

Phenol 

174 

16.4 (i) 

Chloroform 

12.2 

0.75(2) 

Pentachlor Ethane 

25 

1.2 (3) 

ii 

19.3 

0.92(2) 

Toluene 

23 

1.48(1) 

{( 

22 

1.21(1) 

Tetrachlor Ethane 

25 

1-23(3) 

Dichlor Ethylene 

25 

1-28(3) 

Tetrachlor Ethylene 

25 

I - 53 (3) 

Ethylene Chloride 

25 

0.84(3) 

Trichlor Ethylene 

25 

1-636) 

Ethyl Ether 

23.5 

0.97(1) 

a 

15 

1.166) 


(i) Cossa, 1868: (2) Bronsted, 1906; (.s) Hoflfman, Kirmreuther and Thai, 1910; (4) Ossendowski, 1907; 
Cs) Welsh and Broderson, 1915; (6) Klose, 1907; (7) Retgers, 1893; (8) Kleven, 1872; (9) Wester and 
Bruins, 1914. 
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Solubility of Sulfur in Benzene, in Benzine and in Bromoform. 

Cms. S per JOO gms. 

Solvent. V- sat. solution. Aatorlty. 

Benzene. ‘ l 5 2^.074 Hildebrand and Jenks, 192 L 

)) . 54 5.16) » 

» . 84 iS.o'A » 

Benzine. l 5 1.56 Delaplace, 1922 . 

» . 9.0 f . 96 » 

Bromoform . 5.6 3.64 .AmadoH, 1922. 


Additional results for the system Sulfur + Bromoform are given by 
Rheinboldt and Schneider, 1929. 


Reciprocal Solubility of Sulfur and Benzene, Determined by the 
Synthetic Method. 

(Alexejew, 1886.) 


t© G ms. CflHe jxr too Gm s. Gm.s. CftHg per too Gm s. 

i Layer. CeHa Layer! S Layer. CfiHe Layer. 


100 

6 

75 

140 

16 


61 

no 

8 

725 

150 

19 


55 

120 

10 

70 

160 

25 


45 

130 

12 

66 

164 (crit. temp.) 

35 




(Kruyt, I 

908-09 •) 



Wt. % S in 

Limiting t* 

of Homogeneity. 

Wt. % S in 

Limiting t® 

of Homogeneity. 

Mixture. 

Lower. 

Upper. 

Mixture. 

Lower. 

Upper. 


41 .5 

146 

247 

79.8 

14I 

230 


55.2 

158 

230 

81.4 

138 

above 246 


74.5 

157 

226 

83-4 

131 

272 


100 grns. sat. solution of S in benzoyl chloride, CeHs.COCl, contain i gm. S at 
0° and 55 *^ gms. at 134°* (Bogousky, 1905.) 


Solubility of Sulfur in Benzene and in Ethylene Dibromide. 

(Etard, 1894; see also Cossa, 186S.) 


In C„H„. 

A_ 



Gms. S 


Gms. S 

t°. 

per 100 Gms. 
Solution. 

t°. 

per too Gms. 
Solution. 

0 

I .0 

70 

00 

6 

10 

1-3 

80 

10.5 

20 

1*7 

90 

X 3-8 

25 

2.1 

100 

17 -S 

30 

2.4 

no 

23.0 

40 

3-2 

120 

29.0 

SO 

60 

4-3 

6.0 

130 

36.0 


In C^H^Bru. 


t°. 

Gms. S 
per 100 Gms. 
Solution. 

t®. 

Gms. S 
per 100 Gma. 
Solution. 

0 

I .2 

SO 

6.4 

10 

1*7 

60 

8.4 

20 

2-3 

70 

IX.4 

25 

2.8 

80 

16.5 

30 

3-3 

90 

24.0 

40 

4.4 

100 

36-5 
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SOLdBILITT OF SULFUR IN BEKZENE, AcETIC AcID AND THEIR MIXTURES. 

(Mdera, iQZTi,) 


1-0 

Wt. % CHgOOOH 

fMs. S per 

,0 

Wt. % CHgCOOH 

Ons. S per 


In CgHg Sol vent 

100 9ns. sat. sol. 

t 

in Solvent 

6 6 

ICXD 9ns. sat. sol. 

0 

39.86 

0.307 

30 

0.0 

2.019 

20 

0.0 

1.768 

30 

37.76 

0.603 

20 

37.57 

0.541 

30 


0.186 

20 

70.78 

0.156 

30 

100.0 

0.037 

20 

100.00 

0.032 





ReciproOal Solubility of Para Dichloro Benzene and Sulfur. 
(Bruni and Pelizzola, 1921 .) 


Initial temp. 

Gms. C6H,Cl2p 

Initial temp. 

Gms. CgH, CljyD 

Initial temp. 

Gms. CsII^Clj^ 

or cryst. per 100 gms. mixture. 

of cryst. 

per 100 gms. mixture. 

of cryst. 

per 100 gms. mixture. 

52.9. 

100.0 

79.6... 

.... 85 

96.5 * . . 

. . . . 40 

52.6 . 

99 

86.6... 

-... 80 


. .. 3 o 

52 . 2 ..... 

• 97 

94.6... 

70 

y / • 4 • * * 

98.4. 

... . 25 

51 .0 (Eulec.) 

.. - 

97.1 ... 

.... 60 

99.05 . . 

.... 20 

5 i .5 . 

• 95 

96.8... 

.... 55 

lOI .4 . . . 

.... 10 

67.8. 

• 90 

96 - 9 --- 

.... 5 o 

107.2.... 

5 





113 . 

. ... o{=piireS) 


Data for equilibrium in the system Sulfur t Benzoic Acid are given 
by flammick and Holt, 1927. 


Solubility of Sulfur in Phenol, Determined by the Synthetic Method. 

(Smith, Holmes and Hall, 1905.) 


The mixtures of sulfur and phenol were heated until they were homogeneous 
and then cooled to the temperature at which clouding appeared. 


t" of 

Gms. S per 

t® of 

Gms. S per 

t” of 

Clouding. 

100 Gms. 
Phenol. 

Clouding. 

100 Gms. 
Phenol. 

Clouding. 

89-s 

9.1 

IS 5 

26.3 

166 

96.5 

10.4 

IS 7 -S 

27.1 

167.5 

122.5 

15-3 

160.5 

28.6 

170 

138 

19.9 

162 

29.6 

172 

148.5 

23.6 

164. s 

30.7 

X 75 


Gms. S per 
roo Gms. 
Phenol. 

316 

32- 4 

33 - 5 

34 - 9 

3 < 5.5 


Reciprocal Solubility of Sulfur and Toluene, Determined by the 
Synthetic Method. 

(Klruyt, 1908-09.) 


Wt. % S in 

Limiting f * 

of Homogeneity. 

Wt. % S in 

Limiting t® 

of Homogeneity. 

Mixture. 

Lower. 

Upper. 

Mixture. 

Lower. 

Upper. 

50-5 

167 

250 

75-7 

178 

221 

62 

179 

223 

77-9 

174 


69.6 

180 

222 

83-3 

r6o 

223 

73 

180 

222 

90-5 

124 

above 250 
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Solubility of Sulfur (S,) in Toluene at 0° and at 25°. 
(Aten, 1913) 


Comp, of Mix¬ 
ture in Atom 

Per cent S. 

Solubility in Atom % 5 . 

Comp, of Mix¬ 
ture in Atom 

Per cent S. 

Solubility in 

Atom % S 

At o“. 

At 25°.' 

At 0°. 

At 2S".' 

35 

2.88 

5-94 

74 

4-05 

7-52 

47 


6.65 

77 

3-90 


54 

3.26 

6.76 

80 

4.22 


57 

3-30 

6.88 

83 


7-93 

73 


7-45 

85 


8.08 


These results show that the greater the excess of St, the greater the solubility. 
It was found that under the same conditions, unchanged rhombic sulfur gives 
constant figures irrespective of the excess of S present. At o°, 2.59 atom per cent 
Sx was found and at 25°, 5.65 atom per cent. 


s 


Solubility of Sulfur in Toluene. 

( Jacek, 1926; Delaplace, 1922; Hildebraud and Jenks, 1921.) 


Gius. S Gm.s. S Gnis. S 

t”. l>ci' 100 gms. sal. sol. t'’. Pt'i* lOO gms. sat. sol, t"- pi*!* 100 gins, .sat sol. 

— 58 .‘>, 5 ... 0.079 (J) — 16.0... 0.480 (J) 9.0... 1.8^7 (D) 

—4o.a5... 0.169 » —10. 0.076 » 0 , 3 ... 1.889 

—33.76... 0.214 » o. 0.923 » 20... 2.018 (H and J) 

—28.5 b... 0.296 » o. 0.897 (H and J) 35 ... 2.722 » 

—21.0.... o. 38 o » 13 . i. 5 i 5 (D) 4*85 » 

—17.76... 0.437 » 1 5 . 5 ... 1.649 (J) 83 . ). II. 64 » 


Experiments by Aten, 1918, showed that when rhombic sulfur is heated in sulfur 
chloride or toluene solutions, its solubility is increased, due to the transformation 
of rhombic sulfur to another form, St:. This is accompained by a change in the 
color of the solution. The increase in solubility is greater the more concentrated 
the original solution. The author studied the influence of temperature and of 
concentration, upon the transformation of ulfur dissolved in toluene. The 
mixtures containing different concentrations of sulfur, were heated respectively 
for 6 hours at i 4 o®, 4 hours at i 5 o® and 2 hours at 160®. They were cooled and the 
amount of sulfur remaining in solution after addition of a small quantity of rhombic 
sulfur and stirring for one hour at was determined. 


Mixtures heated at 140*. 


concentration 
of original 
solution. 

3.4 

6.2 

9.2 

22.0 

27.6 


Gms. S 
per 100 gms, 
sat. sol. at 0*. 

I. 18 

1.42 

1.64 

2.69 

3.23 


'/o conccnlrallon 
of original 
.solution. 

3.6 

6.6 
10.6 
22.6 
3 o. i 


Gms. S 
per 100 gms. 
sat. sol. at 0". 

I . 2.4 

1. 5 <> 
1-79 
2 . q6 

3.54 


Mixtures heated at i.to®. 


Ml.Muros lieated at 1G0“. 


/o eonconlration 
of original 
solution. 

3.2 

6.2 

15.0 

21.6 

3o.o 


Gras. .S 
per 100 gms, 
sat. sol. at 0". 

1.24 
1.54 
2.40 
3.00 
3.64 


The quantity of St: formed in CS2 solutions is about equal to th«it formed in toluene 
and is much smaller than the quantity formed in sulfur chloride solutions. 
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Solubility op Sulfur in Pyridine. (Hammick and Holt, 1926.) 

The temperature of weighed mixtures of the constituents, contained in sealed 
tubes, was raised or lowered untill the point was reached at which the sulfur phase 
increased or diminished. The obseryations of the end point were accurate to o. 3 -o®. 5 . 

Solid-Liquid Equilibria. Liquid-Liquid Equilibria. 


t“. Wt. o/o S. Solid Phase. t*. Wl. Vo S. t“. ®Wt. Vo 

84.5 .. 10.5 Rhombic S About 80.. i 3.35 160.5,.. 59.0 

91.5.. . i 3.35 » 98.0... 19.161.0... 70.0 

95.'2... 15.9 » 116.0... 24.65 156,0... 79.7 

97.5.. . 16.9 )) 127.5... 29.8 87.78 

loi. 19*2 Monoclinic S 144.0,.. 38.8 i 32 . 5 ... 88.4 

. 98*0 » 157.0... 50.7 137.0.., 90.0 

127.0... 91.94 


100 gtns. Pyridine dissolve 1,5 gm. S at about 20^ and 6 t,o gins, at 
the b. pt. (Le fevre, 1932.) 

Solubility of Sulfur in Quinoline. (Hammick and Holt, 1926.) 

The determinations were made as described above. 

Solid-Liquid Equilibria. Liquid-Liquid Equilibria (Metastable). 

(The mixtures were cooled without 

Rhombic Sulfur. Monoclinic Sulfur. being seeded with Sulfur.) 


r. 

Wt. Vo S. 

t“. 

wt. 0/0 s. 

t”. 

Wt. Vo S. 

t". 

Wt. Ve S 

74.5. 

. i3.8 

88.75.. 

, 24.0 

60.0. 

27.35 

94.8.. 

. 57.0 

85.8. 

- '9-8 

91.0. . . 

• 25.9 

72 6. 

. 32.8 

95.2.. 

. 60.9 

93.2. 

. a5.9 

96.0.,. 

. 32.8 

78.0. 

. 35.8 

96.0.. 

. 65.3 

93.8. 

. 27.35 

97*1-.• 

. 35.8 

82.5. 

. 39.0 

95.5-96. 

66.3 

94.2. 

. 28.7 

98.5... 

. 39.0 

85.0. 

. 41 *5 

96.5.. 

. 66.75 

94.6. 

00.4 

99.2... 

. 4i .9 

85.5. 

• 41.9 

94 *8.. 

. 73.8 

96.5. 

32.8 

100.9.•• 

. 45.4 

89.2. 

. 45.4 

93*9*. 

• 79*0 

96.0. 

. 32.95 

lOI.1,.. 

• 49*5 

90.2. 

46.8 

92.(i.. 

• 79*8 

98.5. 

■ 41.9 

loi.4... 

. 57.0 

91.0. 

49.5 

9 *-P-• 

. 80.5 

99*5. 

■ 49-5 

loi . 8 .. . 

. 66.75 

91.0. 

• 49-7 

85.4.. 

. 85.2 

99*'J* 

• 49‘7 

102.0... 

. 73.8 

94-3. 

55.4 

70.0.. 

. 90.4 

100.0. 

05.3 

102.3... 

• 79-0 

94.5. 

.. 55.5 



loi.0. 

. 85.5 

104.7. ■ • 

• 90*4 







111.5... 

• 97*8 






Reciprocal Solubility of Sulfur and Meta Xylene,. Determined 


BY THE Synthetic Method. 

(Kruyt, 1908-09.) 


Wt. % S in 

Limiting t* 

of Homogeneity. 

wt. % S in 

Limiting t“ of Homogeneity. 

Mixture. 

Lower. 

Upper. 

Mixture. 

Lower. Upper. 

50 * 9 

181 

213 

39-9 

152 none (230) 

49-1 

177 

228 

84.2 

none 

47*7 

172-5 

none (?) 

86,1 

164.5 199 

44.2 

161.5^ 

“ (25s) 

87 

IS 9 202.5 

40.4 

153-s 

“ (215) 

90 

139 none (220) 


Solubility of Sulfur in Meta Xylene. (Hildebrand and Jenks, 1921.) 

t". 25 . 4.5. 80 . 

Gms. S per 100 gms. sat. sol. _ 1*969 3 .604 10.29 
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Solubility of Sulfur in Para Xylene. (Hammick and Holt, t92(;.) 


Res«;uls for the Results for the 

Solid-Liquid Equilibria. Liquid-Liquid Equilibria. 



Gras. S 


Gms. S 


Gms. S 


Gms. 


per 


per 


per 


per 


100 gms. 


iOO gms. 


100 gms. 


100 gms 

t". 

sat. sol. Solid Phase. 

t 5 -t" 2 . 

sat. sol. 

ts-t§. 

.sat. sol. 

ts-tj. 

sat. sol 

92.5... 

13.95 Khombic S 

about 80.. 

i6.?.5 

r 49 -i 5 o... 

34.9 

184 . 

81.0 

100 . 5 ... 

17,85 » 

94 . 

20.38 

i 58 -i 65 ... 

39-9 

175. 

85.6 

85 . 0 ... 

r i.o » 

101-109. • 

21.8 

167-174 ( 233 ) 

44.0 

i 56 . 

85.5 

107.0... 

•Jl 1.8 Monocllnic S 

117-12 1 - . 

25.9 

I7I-I79... 

45.7 

162-177(187) 

87-9 

98.2... 

1 6.-25 » 

124-129. . 

27.95 

175-183 (-220) 

46.3 

15 a -155 ( 203 ) 

90.0 

98.0... 

16.3 » 

i 3 o-i 34 * . 

3 o .22 

I 75-196 (-200) 

48.3 

143-147(205) 91.0 

106.0... 

20.38 » 

137-141 •• 

3 1.95 

190. ; . . . . 

61.7 

84.... 

96.2 

io 3 . 3 ... 

17.8:) 

144-148.. 

34.6 

H)0. 

71.2 




is the temperature at which the second liquid phase first dissolves, 
is the temperature at which the second liquid phase finally dissolves. 

The figures in parentheses show the temperatures at which mixtures that have 
become homogeneous at lower temperatures again separate into two liquid layers. 


t?. 

Solubility of Sulfur in Hexane (CeHw). 

(Etard.) 

Gms. S per 4.0 Gms. S per 4.0 

Gms. S per 

IOO Gms. Solution, 

100 Gms. Solution. 

IOO Gms. Solution. 

If • 

— 20 

0.07 

60 1.0 

130 

5-2 

0 

0.16 

80 1.7 

140 

6.0 

20 

0.25 

IOO 2.8 

160 

7.2 

40 

0-SS 

120 4.4 

180 

8.2 


Solubility of Sulfur (Sx) in jS Naphthol, Determined by the 
Synthetic Method. 

(Smith, Holmes and Hall, 1905.) 

The mixtures of sulfur and /3 naphthol were heated until they were homo¬ 
geneous and then cooled to the temperature at which clouding appeared. 


t“ of 

Clouding. 

Gms. S 
per IOO Gms. 

/3 Naphthol. 

t** of 

Clouding. 

Gms. S 
per 100 Gms. 

0 Naphthol. 

t" of 

Clouding. 

Gms. S 
per IOO Gms. 
0 Naphthol. 

I18 

34 

154 

84.1 

164 

209.7 

132.5 

46.6 

157 

97-4 

163.8 

238.1 

134.5 

48.8 

160. s 

II 9-3 

163.8 

264.8* 

143-5 

59-3 

162.5 

145-1 

163 

300 * 

149-5 

70 

163.5 

177.6 



* Solid phase, fi naphthol. 


Solubility of Sulfur in Heptane. 

( Hildebrand and Jenks, 1921 .) 

t“.. 0. nr». 4s. u. 

Gms. S per 100 grns. sat.sol... 0.1-24 0.362 o.' 5 r>. 0.698 0.926 

Solubility of Sulfur in Rail Road Light Oil. 

(Thompson and Odeen, 1920 .) 

t“. 0. - 24 . 28 . 

Gms. per loo cc. sat. sol. 0.198 o. 3•^4 0.364 
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Results are given for equilibrium in the following systems. 


S + CHI (Iodoform) (1) 

S CHplg (Methylene Iodide (1) 

S 02X4 (Tetra iodo ethylene (1) 

S *♦* C2ll2lg(Di iodo ethylene (1) 

^ ^ iodo acetylene (1) 

S C2H2l2(i.2 Di iodo ethane (1) 

S C2Br4( (Tetra brom ethylene (i) .. . 

S C2NO2I3 (Tri iodo nitro ethylene(i)S 

S [(Cglig^)gl]!^ (Di phenyl iodinium S *► 

tri iodide) (1) S 

S + CgH^I« (Di iodo benzene) (1) S -f 

S ■*“ CgH4Cf2 (p Di chlor benzene) (2) S + 

S + C^HgClgS (Di-2-chlor ethyl sulfide)I3) 


CO(NH ) (Urea) (4) 
NligCX)0C2H5(Ethyl Urethan) (4) 
CeH4{0H)2 (nydroq.ninoneM4) 
CgH^OHCOgCgH^ (Salol) {4) 

CqH 4(OH) g(m) (Resorcinol IL 
(«Naphthalamin)(5) 

Q II vtir/^n/^LT <i_^_. 

o 5 i 


(««Naphthylamine(4) 
(Phenacetin (4) 
C^oHgoC (Menthol) (4) 
C-.Hi N 0 (Antipyrine)(4) 

CgoH24N202(Quinine)(4) 


(1) Rheinboldt and Schneider, 1929; (2) Bruni and Pelizzola, 1921; 

(3) Wilkinson, Neilson & Wylde, 1920; (4) Hrynakowski and Adamansis, 
1934* j Hrynakowski, Staszeroski and Szinzt, 1937. 

Solubility of Sulfub in Coal Tar Oil, Linseed Oil and in Olive Oil. 

(Pelouze, 1869; Polil.) 


Grams S per 100 Grams Coal Tar Oil of: 


Sp. Gr. 
* * b. pt.: 

: 0.87 

8o®-ioo^. 

0.88 

8s®-i20*. 

0^182 

120®-220®. 

0.885 

iso®-*oo®. 

1.01 

3I0*-300*. 

1.0a 

320^-300®. 

0.88s Sp.Gr 

IS 

2.1 

23 

2-5 

2.6 

6.0 

7.0 

0.4 

2-3 

30 

3-0 

4.0 

5-3 

S-8 

8-5 

8-S 

0.6 

4-3 

50 

S-2 

6.1 

3.3 

8.7 

10.0 

12 .0 

1.2 

9.0 

80 

II .8 

13*7 

15.2 

21 .0 

37-0 

41.0 

2.2 

18.0 

100 

15.2 

18.7 

23.0 

26.4 

52-5 

54-0 

3-0 

25.0 

no 


23.0 

26.2 

31.0 

105.0 

115.0 

35 

30.0 

120 


27.0 

32.0 

38.0 

00 

00 

4.2 

37-0 

130 

... 

... 

387 

43-3 

00 

00 

(160°) 

5-0 
10.0 

43 0 


100 gms. oil of turpentine dissolve 1.35 gms. S at 16®, and 16.2 gms. at b. pt. 

(Payen, 1852.) 

Solubility of Sulfur in Rubber. 

(Venalile and Greene, 1922 .) 

Thin strips of rubber stock, which had been compounded with o to 20 per cent 
of sulfur, were packed in flowers of sulfur and kept at desired temperatures untill 
equilibrium was established. The samples were then analyzed for free and combined 
sulfur. Equilibrium was approached from above and below, and was reached 
fairly quickly from below but from above, little of any of the excess sulfur migrated 
to the outside of the sheet. Consequently all the samples were given a preliminary 
heating to insure complete solution of the crystals before being placed in the pack. 
The results are given only in the form of curves and from these, the following 
approximate values were read. They show that the solubility increases as a 
« straight line function of the amount of combined sulfure up to a. vulcanisation 
coefficient of about 7 ». 

Per cent free Sulfur at 

Per cent combined ...- - ■■ 


Sulfur. iiS". 03 *. 

i.o.... 2.8 4.8 7.1 

3.0 . •>, 9 5.2 8.1 
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Solubility of Sulfur in Rubber. 

(Morris. 1932 .) 


Mixtures of v^eighed amounts of pale crepe uncured rubber and sulfur 
were prepared in a laboratory mill and thin sheets of these were mounted 
between microscope slides and kept at controlled temperatures. Observa¬ 
tion of these sheets by transmitted light with the aid of a microscope 
were made at a series of temperatures, and the point ascertained at 
which the solubility of the sulfur in the rubber is complete. The re¬ 
sults are given in the form of a small diagraun from which the following 
approximate values were read. 


0 

Ghs. S per 

,0 

Obis. S per 

t 

iOO fips. rubber 

t 

100 rubber 

30 

0.8 

70 

2.9 

40 

1.2 

80 

3.6 

SO 

1.7 

90 

4.7 

60 

2.3 

100 

6.0 


S 


Distribution of Sulfur Between Rubber and Amyl Alcohol and Between 
Rubber and n Butyl Alcohol. 

(Kelly and Ayers, 1924 .) 


The determinations were made by two methods : (i) The sulfur was mixed with 
rubber and the mixture kept in contact with amyl alcohol. After attainment of 
equilibrium the sulfur in the amyl alcohol was determined. (2) The rubber was 
kept in contact with n butyl alcohol saturated with sulfur, and after attainment 
of equilibrium, the sulfur in the n butyl alcohol was determined. 

Results for Rubber and Amyl Alcohol Results for Rubber and ?i Butyl 

by method (i) and at 40 °. Alcohol by method (2) and at 30 ®. 


Distribution of Sulfur DlstribiUion of Sulfur 


Per cent S 

Gms. S per lOO gins. 


Gms. Rubber 

t\AV* 4 AfV A 

Gms. S per 100 gms. 


in ori^innl 
S 4 - Rubber 

Amyl 

Rubber 

0,^ 

jivl XVU 

Butyl ale. 

Butyl 

Rubber 

c. 

mixture. 

alcohol (Oil, 

{ 0,1 

*0, 

sal. with S. 

alcohol (Cl). 

(C 9 . 

0/ 

0.42 

0 0395 

0.336 

00 

2 

c 

CO 

0.840 

5.0 

0.42 

0.0.395 

0.342 

8.68 

4 

9.148 

<>•79 

5.3 

0.80 

0.0466 

0.536 

1 1.5 

6 

0. T 3 G 

0.72 

5.3 

0.80 

0.0455 

0.556 

12.5 

8 

0. 1 2.3 

0.67 

5 ..i 

0.95 

c 

0 

0.670 

11.5 

10 

0.109 

0.64 

5.9 

0.95 

0.0499 

0.592 

II.8 

12 

0.106 

0.55 

5.2 

1.21 

0.0G8 I 

0.729 

II.7 

i 4 

0.098 

0.52 

5.3 

i. 4 i 

00 

0. 85 o 

10.7 






The solubility of sulfur in n butyl alcohol at 3 o° was found to be 0.187 gtn. S 
per 100 gms. alcohol. Assuming that the same ratio holds at saturation as that 
found by the distribution experiments, the solubility of sulfur in rubber was calcu* 
lated to be (0.187 X 5 .i =) i.oi.gm. S per 100 gms. rubber at 3 o®. 

A series of experiments made by suspending slabs of rubber, having different 
coefficients of vulcanisation, in n butyl alcohol saturated with sulfur, and stirring 
gently, gave results for the solubility which increased linearly with the coefficient 
of vulcanisation up to a value of 17. This corresponds to the point where about 
35 per cent of the double bonds of the rubber are saturated with sulfur. The results 
show that rubber dissolves but does not adsorb sulfur. 
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Fusion-point data are given for: 

S f Sb (Pelabon, 1909; Jaeger, 1911; Gueriier and Schack, 1923J 
S Se (Matsumato, 1916.) 

S F Sn (Pelabon, 1909,) 

S 4 - Te (Pelabon, 1909; Pellini, 1909; Chikashige, 1911, 1911-2; 

Jaeger and Menke, 1912; Losana, 1923.) 

S + Pb; S + Ag; S + Au; S ♦ As (Pelabon, 1909.) 

SULFUR Mono BROMIDE S Br . 

2 2 

Fusion-point data are given for S Br + SbBr, and S Br^ -4 SnBr by 
Pusin and Makuc, 1938* ^ ^ 8 22 4 

SULFUR NITRIDE S^N^. 

Solubility of Sulfur Nitridr in Sbviral Solvents. 
(Voaneatnaiaj. 1927.) 


^0 Cfca. S4N4 par 1000 cc of: 

^ r —-- 






— 



0 


3.705 

2.266 

0.645 


10 


6.845 

4.260 

0.830 


20 


9.391 

6.301 

1.050 


30 


13.188 

8.692 

1.271 


40 


16.887 (?) 11.107 

1.478 


SO 


— 

13.721 

1.640 


60 



17.100 


SXrLFUR DIOXIDE SO2 







Solubility in Water. 




(Schonfcld, 1855; Sims, 1861; Roozeboom, 1884.) 



Schdnfeld. 


Sims. 

Roozeboom. 


Vols. SO2 (at 0® and 

760 mm.) per i Vol. 

Gms. SOaj^r 

100 Gms. HjO 

SOa per x Gm. B| 0 . 

SOi Dissolved 
per I pt. HaO 

t*. 

Sat. SOa 
H- Aq. 

H,0. 

at total pressure % 
760 mm. 

Gms. Vols. 

t*. at 760 mm. 

pressure. 

0 

68.86 

79-79 

22.83 8 

0.168 58.7 

0 0.236 

5 

59-8 j 

67.48 

19.31 10 

0-154 53-9 

2 0.218 

10 

51-38 

56-65 

16.21 14 

0.130 45.6 

4 0.201 

15 

43-5*5 

47.28 

13-54 20 

0.104 36-4 

6 0.184 

20 

36.21 

39-37 

11.29 26 

0.087 30.5 

7 0.17(5 

25 

30-77 

32-79 

9.41 30 

0.078 27.3 

8 0 - 168 

30 

25.82 

27.16 

7.81 36 

0.065 22.8 

10 0.154 

35 

21.23 

22.49 

40 

0.058 20.4 


40 

17.01 

18.77 

5.41 46 

0.050 17.4 

12 0.142 




50 

0.045 15-6 



Sp. Gr. of sat. solution at o® = 1.061; at 10®, 1.055; at 20® = 1.024. 

The results of Sims are discussed and recalculated by Fulda, 1909. 

I gm. H2O dissolves 0.0909 gm. SO2 = 34.73 cc. (measured at 25°) at 25® and 
760 mm. pressure. (Walden and Ccntnerszwer, 1902-03.) 


N 


0 
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Freezing-point Data for the System Sulfur Dioxide — Water. 

(Baume and Tykociner, 1914.) 


r of 
Freezing. 

Mols. SO2 


V of 
Freezing. 

Mols. SO2 


per 100 Mols. 
S 02 “}“H 20 . 

Solid Phase. 

per 100 Mols. 
SO2-I-H2O. 

Solid Phase. 

0 

0 

Ice 

7-7 

5-1 

SO2 Hydrate 

— 0.2 

0.8 

“ 

8.3 

5-9 


—3 Eutec. 


“ +SO2 Hydrate 

9-3 

7.1 


—0.2 

2.8 

SO2 Hydrate 

12.1 

II 


+ 3-5 

3-3 

U 

: 

! 


6.8 

5*5 

<l 

12.2 

95-1 

“ 


At the temperature 4 -12,1® and extending over the range of concentration ii 
to 95.1 mols. per cent SO2 a second phase rich in SO2 separates. This crystal¬ 
lizes at —74° and the diagram is consequently composed of two lines parallel to 
the axis of concentration, the one at the 4*I2 .i® level corresponding to the SO2 
hydrate, and the other at the —74° level, to the SO2 rich phase. The diagram is 
terminated by a very short branch rising from —74° to the temperature of solidi¬ 
fication of pure SO2 ( — 72..^°). 

More recent determinations of the eiiui librium in the system SOg ■♦•HO, 
made by the synthetic method, are described by Terres and Riihl, 1934^.^ A 
hitherto unrecognized second modification of solid SO^ was obtained. 

Its formation is apparently caused by traces of H^O. Its melting point 
is -63.5® instead of 71° the m.pt. of the ordinary form of solid SO^. 

The numerical results of the determinations are given only in the com¬ 
plete report of the Work published.Beihefte zu den Zeitschriften des 
Verei'ns deutscher Chemiker No. 8» 1934» Verlag chemie Berlin W35 
Cornelius Str. 3- 

Solubility of Sulfur Dioxide in Water at Different Pressures. 

(Lindner, 1912.) 

Results at 0®. Results at 25®. Results at 50®. 


Pressure in 
mm. Hg. 

Gms. SO2 
per too cc. 
Sat. Sol. 

Pressure in 
mm. Hg. 

Gms. SO2 
per 100 cc 

Sat. Sol. 

Pressure in 
mm. Hg. 

Gms. SO2 
per 100 cc. 
Sat. Sol. 

0.4 

0.0537 

1-4 

0.0534 

4-9 

0.0525 

3 -S 

0.237 

11-75 

0.234 

30-5 

0.2276 

29.4 

1.227 

87.9 

1.212 

204.5 

I.181 

109.4 

3.804 

313 

3-750 

696 

3 628 


Solubility of Sulfur Dioxide in Vatbr at Low Partial Pressures. 
Results of 

Conrad and Benschlein, 1934 Johnstone and Leppla, 1934. 


at 25® at at 36 ® at 50 ® 

P -aaa. aOg P oa. Mola. SOg P Cte. Hola. SOg P Ota. Mola. SOg 

■a per 100 918. HgO at. per IOOO918. MgO at, per lOOOgaa. HgO at. per tOOOeriB. 


299 

3.63 

0.00027 

O.OO24S4 

0.00103 

0.00419 

0.00230 

0.00467 

308 

3.72 

0.00120 

0.006203 

0.00249 

0.00745 

0.00383 

O.OOC37 

593 

6.89 

0.00229 

0.009546 

0.00412 

0.00999 

0.00538 

0.00838 

61a 

6.99 

0.00267 

0.01084 

0.00580 

0.01356 

0.00879 

0.010S7 

640 

7.28 

0.00671 

0.02059 

0.00955 

0.01987 



730 

8.37 

0.00911 

0.02561 







0.01350 

0.03328 






Pmm - partial pressure of SOg in mm.Hg.; that is the total pressure 
minus the partial pressure of the HgO. 

Pat. = partial pressure of SOg in atmospheres. 
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Solubility of Sulfur Dioxide in Water. 


Results of Hudson, 1925. 

Gins. SO.j (Al partial pressure 
t“. of 700"'* Ilij) per 100 gms. HoO. 

I.>.39 

10.. 73 
10.64 
7.58 

5.54 
4.39 

3 . 'iS 
2.61 
2. i 3 
i. 8 o 5 


Results of Smith and Parkhurst, 1920. 


t”. 


10. 

i 5 . 

20. 

29.9.. . 

40. 

48.15.. 

60. 

70. 

80. 

9 '>. 


20. 

20. 

20. 

20. 

40. 

40. 

60. 


Pressure of SOj 
in mm. H^j. 

474-8 

198.6 

224 4 

366.6 
1107.8 

306.4 

373.8 

175.7 


Gnis. SO. 
per 100 cc. IL^O. 

11 .55 
2.97 

3.34 

5.22 

i 5 .oi 

2.2 T 
2.68 
0.84 


The determinations of Hudson were made by bubbling the gas through the 
solution untill saturation was reached. Especial care was taken to obtain accurate 
results. Attention is called to the sources of error in the determinations of Schiin- 
feld, 1 855 . 

In addition to the above results given by Smith and Parkhurst the.'C authors 
also determined the solubility of sulfur dioxide in aqueous suspensions of calcium 
and magnesium hydroxides. 

Freese, 1920, gives results for the solubility of sulfur dioxide in water which 
are identical with those of Schonfeld, i 855 . 

Partial Vapor Pressures of Aqueous Solutions of Sulfur Dioxide. 

(Sherwood, 1925 .) 

The author collected the available data on the partial vapor pressure of sulfur 
dioxide in water and from the plotted results constructed the following table. 
Heassumed that the dissociation is constant at any particular temperature and that 
Henry s law applies to the undissociated solute. On the basis of this assumption 
it has been shown (Haslam, Hershey and Keen, Ind. Eng. Chem, 16 , 1225 , 1924) 

that S = Kp + v/KH/? or = H/p + /KH, when S = gms. SO2 dissolved 

VP 

in 1000 gms. H2 0 ; p = partial pressure of S02in mm. Hg; H = Henrys law constant 
and K = dissociation constant of the H2 SO 3 . The results of Schonfeld, Sims, 
Roozeboom, Lindner, Freeze, Smith and Parkhurst and Watts, were used. 


Gm.s. SO* 
per JOOO gras. 

HjO. 



Partial pressure of SOj in mm. Hg at 



0*. 

T. 

10 “. 

ir,“. 

20 ". 

. 10 ". 

40 ". 

50 ". 

0.2 . 

. 0.25 

0.3 

0.3 

0.3 

0.5 

0.6 

0.8 

1.3 

0.5 . 

0.6 

0.7 

0.75 

0.8 

1.2 

1-7 

2.8 

4.3 

1.0. 

1.2 

1.5 

1.75 

2.2 

3.2 

4.7 

7.5 

12 0 

I ..5 . 

1.9 

2.6 

3.1 

3.8 

5.8 

8.1 

12.9 

20.0 

2.0-- 

2.8 

3.7 

4.6 

5.7 

8.5 

II.8 

i 3.3 

3 i .0 

3.0 . 

5.1 

6.9 

7-9 

10.0 

14.1 

19*7 

57.0 

82.0 

5.0 . 

9-9 

i 3.5 

i 5.6 

19.3 

26.0 

36.0 

87 .'0 

116.0 

7-0 . 

i 5.2 

20.6 

23.6 

28.0 

39.0 

52.0 

121.0 

172.0 

10.0._ 

. 23.3 

3 i .0 

37.0 

44.0 

59.0 

79*0 

186.0 

266.0 

i 5 .0..... 

38 .0 

5 i .0 

59.0 

71.0 

92.0 

125.0 

322.0 

458.0 

25.0 . 

5o.o..... 

75.0. 

100.0. 

i 5 o.o. 

200.0..... 

69.0 
. 148.0 
. 228.0 

3 o 8 .o 

. 474 .0 

.. 646.0 

92.0 

198.0 

307.0 

417*0 

687.0 

657.0 

io 5 .o 

226.0 

34 q.o 

474*0 

726.0 

127.0 
270.0 
419.0 
567.0 

161.0 
336.0 
517.0 
698.0 

216.0 

452.0 

688.0 

665.0 
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Solubility of Sulfur Dioxide in Aqueous Sulfuric Acid Solutions. 

(Dunn; see also Kolb, 1872.) 



Sp. Gr. of 

Approximate Coefficient 


Sp. Gr. of 

-Approximate 

Coefficient 

t®. 

H2SO4 

Solution. 

Per cent 
H3SO4. 

of 

Absorption. 

t®. 

H2SO4 

Solution. 

per cent 
H2SO4. 

of 

Absorption 

6,9 

I 139 

20 

48.67 

15-2 

I -173 

25 

31.82 

6.9 

1.300 

40 

45 38 

16.8 

1.151 

21 

31-56 

8.6 

I .482 

58 

39-91 

14.8 

1.277 

36 

30.41 

9-8 

1-703 

78 

29.03 


1.458 


29.87 

5-5 

I .067 

10 

36.78 

15.6 

1.609 

70 

25-17 

6.0 

I .102 

IS 

3.408 

15.0 

1-739 

81 

20.83 


For definition of Coefficient of Absorption, see ]:xj /36 


Solubility of Sulfur Dioxide in Aqueous 
Solutions of Sulfuric Acid at 25°* 

(Johnstone and Leppla, 1934 .) 


Partial praaaure of 

Ck. Hols, par 

1000 gna. H^O 

Partial pressure of 

Gta. Hols, per 

1000 9ns. H 

SOg in Aoaoapheras 

^ IT'SS 

2 4 

' g?j 

2 

33 g in Atmoapheres 



0.00130 

0.0879 

0.00193 

0.00571 

0.5174 

0.00796 

0 . 00 S 71 

0.0879 

0.01129 

0.01022 

0.5174 

0.01345 

0.01022 

0.0879 

0.01878 

0.00130 

1.103 

0.00134 

0.00130 

0.5174 

0.00161 

0.00573 

1.103 

0 00719 




0.01022 

1.103 

0.01253 

Solubility of Sulfur Dioxide in Aqueous Solutions of 



Sulfuric Acid at 76 onim. 

(Cupr, 1320, 13 J> 8 .) 


Results at 41° Results at 62° 


Percen t HgSO^ 

ftas. SOg per 

cc SOg per 

Percent H^SO 

2 4 

Qis. SOg per 

cc SOg per 

In Solvent 

100 an*, solvent 

1 cc sat, sol. 

In Solvent 

too 9»»s. solvent 

1 cc sat. so] 

0 

4.81 

16.7 

0.0 

2.1$ 

7.37 

7.32 

3.6s 

13.3 

10 

1.71 

6.28 

18.02 

3.35 

12.8 

30.26 

1 .26 

S.25 

44.34 

2.57 

11.9 

54.06 

1.20 

5.90 

71.86 

1.68 

9.47 

79.07 

1.19 

6.95 

86.20 

1.36 

8.40 

84.34 

1.15 

6.95 

93.28 

1.81 

11.5 

90.73 

1.19 

7.36 

97.69 

2.15 

13.6 

93.68 

1.16 

7.26 




96.10 

1.16 

7.29 
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Solubility of Sulfur Dioxide in Sulfuric Acid of 1.84 Sp. Gr. 
Interpolated from original results. (Dunn, 1882.) 


t®. 

Sp. Gr. 
of Sat. 

Coefficient 
of Absorp¬ 


Sp. Gr. 
of Sat. 

Coefficient 
of Absorp¬ 

0 

Solution. 

tion (760 mm.). 

53 0 

50 

Solution. 

1.8186 

tion (760 mm.) 

9-5 

10 

I.8232 

35 0 

60 

1.8165 

7.0 

20 

I.8225 

25.0 

70 

I.8140 

5-5 

25 

I.8221 

21.0 

80 

I.8112 

4-5 

30 

I.8216 

18.0 

90 

I.8080 

40 

40 

I.8205 

13.0 





Solubility of Sulfur Dioxide in Concentrated Aqueous Solutions 


OF Sulfuric Acid at 20 ®. (Milos and Fenton, 1920 .) 

The solutions were saturated by means of a stream of SO2 passing through the 
actively stirred mixture. The dissolved SO2 was determined iodometrically. 


Per cent H.SOi 

Gtns. SO. 

Per cent ILSO... 
in acid 

Oms. SO.J 

Per cent H.SO/. 
in acid 

Gms. SO.J 

in acid 

per luognis. 

per 100 gms. 

per 100 gills. 

mixture. 

acid mixture. 

mixture. 

acid mlxlarc. 

mixture. 

acid mixture. 

55.1 

5 . i 3 

84.2 

2.88 

94.0 

3 . 3 i 

59.6 

4.90 

85.3 

2.83 

94.6 

3 . 5 o 

61.6 

4.82 

85.8 

2.80 

95.5 

3.69 

68.9 

4.16 

86.5 

2.82 

q 5.6 

3.77 

74.1 

3.63 

88.1 

2.90 

96.5 

3.83 

78.3 

3.23 

90.8 

3.‘10 

98.0 

3.98 

80.2 

82.5 

3.12 

2-99 

92.8 

93-7 

3.21 

3.->.7 

98.5 

4 .o 3 


Calculations of the above results showing that the solubility of SO2 
is the sum of its solubility in H^O and 11^,30^.HgO are given by Friend, 

1931* 


Solubility of Sulfur Dioiidb in Concbntratid Sulfuric Acid. 

(Mllbau«r, 1936.) 


Results for H^SO 
of d = 1.824 1= 90.8%) 

Q ans. 30 g per 

^ 100 8P>s. solvenc 

23 3*075 

30 2.270 

50 1.52s 

100 0.436 

ISO 0.171 


Results for H^SO^ 
of ^ = 1.53 (“ 62.61%) 

Gbi£. SO^ per 
100 eolvont 


25 

3.1582 

45 

1.4597 

60 

1.0200 

80 

0.5813 

100 

0.4908 
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Solubility of Sulfur Dioxide in Aqueous Salt Solutions. 

(Fox, 1902.) 

Results in terms of the Ostwald Solubility Expression. See p. ii 36 


. Aqueous 

So) 

ability Coefficient 1 of SO2 in aq. 

Solutions of 

Concentrations: 

Salt Solution. 

0.5 

Normal 

1.0 N. 

I.SN. 

2.0 N. 

2.5 N. 

3.0 N. 

NH^Cl 

h.- 

=34-58 

36-37 

38.06 

39-76 

41-37 

42.78 

NH,Br 

h. 

=36.25 

39-46 

42.78 

46 .06 

49.17 

52-25 

NH,CNS 

h. 

=37-78 

42.74 

47.26 

52.26 

57-01 

61 .46 

NHiNO, 

L 

= 33-0 

35-07 

36.28 

37-27 

38-01 

39-14 

NH^NO, 

L 

= 23-35 

24.23 

24.78 

25-57 

26.66 

27-43 

(NH,),SO, 

h. 

= 33-35 

33-82 

34-33 

34-95 

35-47 

35-96 

(NH,),SO, 

45 

= 22.91 

23-14 

23-49 

23,-93 

24.23 

24.60 

CdCl, 

45 

=31.66 

30-55 

29.46 

28.16 

27.09 

26.06 

CdClj 

4 $ 

= 21.73 

21.23 

20-55 

20 .02 

19.23 

18.68 

CdBr, 

45 

=31.91 

31.01 

30.17 

29.27 

28.15 

27-46 

CdBr, 

45 

= 21.88 

21 .46 

20.81 

20.60 

19-70 

19.17 

Cdl, 

45 

= 33-27 

33-76 

34.16 

34-74 

34-98 

35-77 

Cdl, 

45 

= 22.75 

23 .06 

23.36 

23.71 

23-99 

24.30 

CdSO, 

45 

= 31.11 

29.71 

28.24 

26.58 

25-14 

23-76 

CdSO« 

^5 

= 21.45 

20.43 

19.42 

18.31 

17.41 

16.25 

KCl 

4 $ 

=34-42 

36-05 

37-76 

39-32 

40.96 

42-27 

KCl 

hs 

= 23-74 

25-15 

26.54 

27-94 

28.93 

30.02 

KBr 

45 

= 35-94 

39-11 

42.41 

44-96 

48.87 

52.26 

KBr 

45 

= 24.83 

27-49 

29.64 

31-93 

34.12 

36-14 

KCNS 

45 

= 37-57 

42-38 

47.02 

51.81 

55-87 

61.26 

KCNS 

45 

= 25.63 

28.79 

32-03 

35-05 

38-13 

42.94 

KI 

45 

=38.66 

44-76 

50-58 

56-75 

62.63 

68.36 

KI 

45 

= 26.30 

30-25 

34-64 

38.04 

41-87 

45-43 

KNO3 

45 

= 33.80 

34-79 

35-77 

36.66 

37.-57 

38-52 

KNO, 

45 

= 23.27 

24.03 

24.79 

25-72 

26.54 

27-33 

K,SO, 

45 

= 33-20 

33-61 





NaBr 

45 

=33-76 

34-54 

35-27 

36.26 

36.84 

37-74 

NaCl 

45 

=32.46 

32-25 

31.96 

31-76 

31-51 

31-36 

NaCNS 

45 

= 35-44 

38.24 

40.78 

43-37 

45-86 

48-34 

NajSO, 

45 

=31.96 

31-14 

30-45 

29-51 

28.66 

28.44 

Na2S04 

45 

= 21.88 

21-35 

20.81 

20.21 

19-75 

19.27 


The author also gives a series of determinations in which a mixture of SO2 + CO2 
is used for saturating the solutions, thus changing the concentration of the SO2 
and yielding results for certain partial pressures of this gas. 

Additional data for the solubility of sulfur dioxide in aqueous salt solutions are 
given by Walden and Centnerszwer (1902-03) but these authors present their 
results in terms of the difference between the amount of SO2 dissolved in water 
and in the aqueous solution. The exact manner in which these calculations were 
made is not clearly explained. 
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Solubility op Siilphr Dioxidk in Aqueous Salt Solutions 
AT 25” AND Tfiorani Pressure. 

(BaiicrofL and OouXd, 1934.J 


Aq. sol vanes containing 

AOs. 

O.S gw. wol. of Lha following 

Coer, 

sales, par liter 

of SO^ 


p 

HO dloae 

32.76 

nLso^ 

Nafil ' 

29.28 

29.74 

N,iRr 

30.93 

NaCNS 

32.47 

K,S 0 

30.42 


Aq. solvents containing 

Abs. 

0,5 9a. mol. of the following 

Coef. 

salts, par liter 

Of SO^ 

KNO 

30.97 

KCl 

31.53 

KBr 

32.97 

KCNS 

34.42 

KI 

35.42 


Solubility of Sux.fuh Dioxidk in .A.qukous Solutions of Potassium Chi.orxdk 



AT A Partial 

Pressure of 760 mm. 

{ Hudson, 

1925.) 



OlUH. 


Gwh . 

Gras. 


par 1<K) gms. 11,0, 


per 100 Kins. 11,0. 


par 100 gms. 11,0. 

f. 

KQ. 

so,. 

t". 


t". 

KOI. 

*so,. 

lo . 

5,5'; 

ty.o5 

79.9... 

10.ll 8.80 

48. 

l5.. 37.. 77. 

6.1B 

to. 

10.27 

i8.f)8 

7,9.9. • • 

7.0.87. 10.0.5 

()() 

.... 5 3o 

3 . 45 

10 . 


70,78 

79.9... 

79. HG 11.76) 

Go. 

.... 10.67 

3.57. 

10 .... 

7,0.78 

21 .<)() 

4<>.o... 

5,17 5.9G 

r>o. 

.... 7.1 . 17. 

3. ()7. 

H>. 


7 /k 4 o 

40.0... 

10.70 G.37 

6)0 

.... ;5<).9K 

4.7.4 

! ) . 

10.39 


40.0... 

i 5.44 G.G7‘ 

JO. 

.... « 74 

7.. 80 

1 ’» . 


>7-<M 

40.0... 

70.14 7.07 

70 

.... 71,08 

3.o5 

r). . . , . 

30.71 

70 . 79 

4<j.o,.. 

7-0 

70. 

- 30.73 

3.7G 

70..... 

5.1/i 

I I . (>7 

4<>.o... 

78.95 7.75 

80. 

_ 8.GG 

7.77 

•»o, .... 

io.3o 

I 7 . 5'> 

48.17. . 

5.0G 4*7<^ 

80. 

.... 7,1 .35 

7.415 

70 ..... 

15 . () i 

1:1.55 

48.1*).. 

10.14 4*945 

80. 

.... 7 .c).G 8 

7 . 57 

70. .... 

■j/l.yH 

15.38 

48.1.0., 

i 5.87. 5 74 

90 

.... 9 . 7.3 

1.855 

70 ..... 

3o.38 

I (>.05 


7 t.Il 5.48 

90. 

— 19.49 

1-97 

79.9... 

. 19 

8.71 

/iK.iS.. 

7 . 5.09 ■*>•74 

90. 

.... 37.75 

7.11 

Solubility of 

Sulfur Dioxide i.n 

Aqueous Solutions of Sodium Sulfate 


AT A Partial 

X^RESSURE OF 760 MM. 

(Hudson, 1925.} 


Hosults at W‘. 

He.sults at 30”. 

Hesulis at 

Hesults at 6lP. 

Um^. par uk» H/K 

<;«»»<. par 100 II3O. 

Oin<«. par 100 gins. 0,0. 

Gms. par 100 giiui. 11,0 

.Nu.SOj, 


.N'ilaSO,. 

SO,. 

Na,SOv ' 

SO,. 

iV'UaSOA. 

SO,. 

0.0 

10.64 

0.0 

7 . r>o8 

0.0 

5.585 

0.0 

4 . 7.14 

' •'.)4 

I 0 . ()fj 

7 .<1/| 

7'709 

7.49 

5.817. 

7.49 

4 . .'■)')» 

4.<)'5 

10 . ">7 

4-99 

7 - 77 >> 

5. (>4 

5.910 

5.04 

4.678 

7.95 

10 . 31; 

5. 47 

7 . 77:5 

7-9'> 

.'■>. 97.7 



to. 00 

10.07 

7.H'J 

7.7i(> 

10.00 

5.887. 

10 . (>4 

4.7-A8 

1 .0(> 

«) . 6 (i 

lo.o 

7..58G 

' 1-9'i 

5 . 807. 

14 -94 

4. 730 

7.0 .0 

9- *7 

70.0 

y.ifoO 

7.0 , 0 1 

5 .G3o 

*9-99 

4.648 
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Distribution of Sulphur Dioxide at 20° between: 

(McCrae and Wilson, 1903.) 

Water and Chlorofontu Aq. HCl and Chloroform. 


Gms. SO2 psr 
Liter in: 

Gm. Ec^uiv.J^SOa 
per Liter in: 

Cone. 

Gms. SO 
Liter in 

per 

Gm. Equiv. iSO:< 
per Liter in: 

Aq. 

CHCls 

Aq. 

CHCI3 

of 

HCl. 

Aq. 

CHCIs 

Aq. 

CHCJa 

Layer, 

Layer. 

Layer. 

Layer. 


Layer. 

Layer. 

Layer. 

Layer. 

1-738 

1.123 

0.0543 

0-0351 

0.05 

1.86 

I 

46 

0.0581 

0.0456 

I -753 

1.122 

0.0547 

0.0350 

n 

3-07 

2 

83 

0.0960 

0.0884 

2.346 

1-703 

0.0732 

0.0532 

it 

4.28 

4 

07 

0.1336 

O.I271 

2 .628 

1.897 

0.0821 

0.0592 

(( 

5 -'34 

5 

42 

0.1667 

0.1692 

3-058 

2-385 

0.0955 

0-0745 

O-IO 

1-25 

I 

41 

0.039 

0.044 

3-735 

3.062 

0.1166 

0.0956 

it 

2.78 

3 

08 

0.0868 

0.0962 

4.226 

3.626 

0.1319 

0.1132 

(C 

3.86 

4 

08 

O.II99 

0.1275 

5.269 

4.798 

0.1645 

0.1498 

it. 

5.161 

5 

72 

0.1612 

0.1784 

6.588 

6.183 

0.2057 

0.1930 

0-2 

1.268 

I 

51 

0.0396 

0.0471 

31.92 

33-84 

0.9968 

1.056 

It 

1.914 

2 

27 

0.0597 

O.07I0 

33-26 

37-25 

1.038 

1.163 

a 

2.464 

3 

04 

0.0769 

0.0949 





a 

3-967 

4 

90 

0.1239 

0-1530 





0.4 

1.202 

I 

61 

0.038 

0.0504 





iC 

1.894 

2 

26 

0.059 

0.0706 


Freezing-point data for mixtures of sulfur dioxide and sulfuryl chloride (SOaCh) 
are given by van der Goot (1913). 


Solubility of Sulfur Dioxide in Alcohols and in Other Solvents. 

(de Bruyn, 1892; Schulze, 1881.) 


In Ethyl Alcohol 

In Methyl Alcohol 

In Several Solvents 

at 760 mm. 

at 760 mm. 

at 0 and 725 mm. 

(S.) 

^ 0 Gras. SOa.per 100 Gms. Gms. SOa per 

100 Gms. 

SO2 per i Gm.Sol vent 

Solution. CaHfiOH. 

Solution. 

CHaOH.^ 


Grams. 

Vols.' 

0 53-5 115-0 

71.1 

246 .0 

Camphor 

0.880 

308 

7 45.0 81.0 

59-9 

149-4 

CHgCOOH 

0.961 

318 

12.3 39.9 66.4 

52.2 

109.2 

HCOOH 

0.821 

351 

i8.2 32.8 48.8 

(17.8°) 44.0 

78.6 

(CH,),CO 

2 .07 

589 

26.0 24 4 32.3 

31-7 

46.4 

SO,Cl, 

0-323 

189 


Solubility op Sulfur Dioxidi in Aquious Solutions op Acrtic Acid 
AT 27® and 760mm PriSSURK. 

(Cupr, 1928, 1920,) 


Percent CH^COOH 

Oha. SOg per 

cc aOg per 

Percent CHgOOOH 

Ons. aOg per 

cc per 

In solvent 

100 SAA. solvent 

ICC sat. sol. 

In solvent 

100 solvent 

ICC sat. sdL 

O4O 

8.10 

26.1 

63.51 

16.35 

61.6 

i 6«72 

5.86 

31.6 

83.59 

22.83 

84.8 

45.58 

12. 04 

44.1 

91.89 

26.49 

97.8 




100 

31.5 

112.8 
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Solubility of Sulfur Dioxide in Chloroform. 

(Limlncr, iyi2.) 


Results at (T 

Results at 

25 “- 

Pressure in 

Oms. SO; 

Pressure In 

Gms. SOfl 

mm. Hg. 

IH?r 100 cc 

Sat. Sol. 

mm. Hg, 

I>er 100 cc. 
Sat. Sol. 

2.7 

0.0701 

5-7 

0.0669 

S.6 

0.1790 

12.9 

O.1712 

22 

0.6982 

48 

0.6728 

90.2 

3-097 

200.2 

2.954 

219.6 

8.217 

488.8 

7-839 


Solubility of Sulfur Oioxidb ih 

Several Organic Solvents at 

25 *^ 



AND Varying 

Pressures. 





(Horlutl. 

1031 .) 



Results for: 






CCl, C^HJl ( 0 .^, 0 ) CH^CO^qi, 


S ^ 'Pwm 

^ Pmm 

^Ptm 



1 ia *4 

c 

c 

o. 

0.0 93.7 

0.0 229.2 

0.0 213.4 

0.0 

265,5 

1.26 274.9 

6.02 294.3 

6.18 304.2 

14.2 324.4 

14.3 

=^ 57-7 

2.08 506,3 

11.63 493.7 

12.47 381.3 

23.7 456.7 

25,4 

SO8.6 

3.48 669.4 

16.66 663.7 

17.83 473.4 

30.8 602.5 

33.6 

646,3 

4,90 77B.3 

18.76 B08.9 

22.52 574.0 

36.8 754.4 

40.6 

814.4 

6.73 895.4 

22.02 923.2 

26.05 740.1 

44 .5 B94.3 

45.6 

991.8 

8,801048.5 

26.35 1012.2 

29.09 994.3 

$ 1.9 1038.5 

49.7 

Pmm 

= Pressure in millimeters; 8 ' 

- Gm. Mo Is. 

per 100 gm. mols. 

sat. : 

solution. 






liOLUBILITY OF 

Sulfur Dioxide 

IN Several Organic Solvents. 




(Horlutl, 

' 1031 .) 



.0 

SoXuUUlty of aOp in c«m* 

of th« OatMaict Solublligr Cxpreoslon 1 , In: 


' ccT^'. 





0 

— 

169.3 

-- 

— 

— 

10 

30.96 

97.4 

126.4 

276.4 

254.9 

25 

18.45 

59,14!20^1 

70,01 

216. 4 

182.1 

40 

12.52 

29.92 

43.01 

171.3 

133.8 

50 

— 

22.88 

32.63 

— 

— 

60 

— 

17 .83 

25.36 



80 

— 

12.23 

— 


—— 
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Solubility of Sulfur Dioxide in Several Solvents. 

(Lloyd, 1918.) 


The dry, air free, SO2 was passed through the solvent until saturation was 
reached and 5 cc. (usually) of the saturated solution were mixed with a large volume 
of water and titrated with standardized iodine solution. 


0 


Gms. SO2 per Liter of Saturated Solution in: 

- jk __ 


r. 

Benzene. 

Nitro¬ 

benzene. 

_JV_ 

Toluene. 

0 Nltro- 
toluene. 

Acetic 

Anhydride. 

- 5 





196 

0 



. . . 

. . . 

148 (d »1.23) 

+ S 



. . . 


136 

10 



. . . 


122 

15 


311-4 

... . 

290.8 

114 

20 


267.4 

217-S 

236 

106 

25 


227.9 

-170.4 

192.2 

99 

30 

127-5 

190 

124.4 

160.7 

90 

40 

82.9 


93-6 

118.5 

... 

50 

60.3 

98.7 

77.2 

87.2 

... 

60 

34 

78.6 

54-7 

68.8 

... 


Reciprocal Solubility of Liquid Sulfur Dioxide and Toluene. 

(Zerner, Weisz ai.d Opalzki, 1922.) 

The accurately weighed mixtures were sealed in tubes of resistance glass and the 
temperatures determined at which clouding and clearing occured. The liquid ,SOj 
contained 0.56 % Hg 0 and 0,67 % oily residue. 

t“ of clouding. J7.0. 21.0. 21.0. i:L 5. 7.0. About—2S.0". 

Percent SO^in mixture. 21.64 24 -^ii 34.56 54 . 5 o 72.07 92.95- 

The correctness of the above results is questioned by Fontein, 1928, who points 
out that the observed clouding is due to the water content of the SO2 used. A 
repetition of the determinations showed Zerner Weisz and Opulski that both 
toluene and tetralin are completely miscible with sulfur dioxide. 

Solubility of Sulfur Dioxide in Rubber. (Vcnablo and Fuwa, 1922.) 

100 cc. of rubber saturated with sulfur dioxide at 21° dissolve 1950 cc. SOg 
(o® and 760 mm.). The determination was made by pumping out the gas with 
a Topler pump and measuring it over mercury. In the same way 100 cc. of H2 0 
at 21® was found to dissolve 3 , 661.7 cc. SO2 (o® and 760 mm.). The authors also 
give results for the effect of pressure and temperature upon the solubility of sulfur 
dioxide in rubber. 

Data for the reciprocal Solubility of SOg (also of air, (Xlg, and 
HCl) and the vapors of Ether, Methyl Alcohol, Acetone and Chloroform, 
as determined by measuring at 25° the change in pressure produced by 
adding a weighed amount of the volatile liquid to a given volume of 
SOg.are given by MacFarlane and Wright, 1934. 


Vapor pressure measurements between -30® aind +30® are given by Foote 
and Fleischer, 1934, for the systems composed of SOg and each of the 
following compounds: 


Aniline 

Methyl aniline 
Ethyl aniline 
Di ethyl aniline 


Di phenyl amine 
Toluidine 
Naphthalene 
Di phenyl 


Di phenyl ether 
cc Naphthol 
^ Naphthol 
Ethylene glycole 


Solid addition compounds were formed with those marked with an 
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Freezing-point data are given for: 


SULFUR S 


SO. SiCl. (1) 

" + SnBr (2) 

" 4. SnCl, (2) 

" + Sni/ (3) 

’• 4 TiRr 

" GeCl (4) 

’• + CCl^ (2) (3) 

” 4 Methyl Alcohol (5) 

'• 4 Methyl Alcohol 4 

Propionic Acid (6) 
" 4 Methyl Ester !6)(7) 

” 4 Benzene (8)(<?) 

" 4 Cyclohexane (10)(11) 

" 4 Cyclohexene (n) 

" 4- Cyclohexadiene (n) 

” 4 n Hexane (12) 

” 4 n Butane (12) 


SOg 4 Cetene (13) 

" ' 4 Cetyl alcohol (13) 

" 4 n Decane (12) 

" Sctane (12(14) 

'• 4 n Dodecane (12) 

" **■ n^Tetra decane (12) 

'• 4 n Dotria contane (12) 

” 4 Caprylene (15) 

” 4 Decalin (cis and trams 

Deca hydronaphthalene (16) 
'* 4 Styrene (17) 

” 4 lo-Bendecenoic Acid (17) 

'• 4 i-Pentane (17) 

" 4 Vinye chloride (17) 

'» 4 Camphor (18) 

'* 4 Toluene (9) 

♦’ 4 Tetraline, (9) 


(1) Bond and Stephens, ; (2) Bond and Beach, 1926; (3I Reach and 
Bond, 1925; (4) Rond and Crone, 1934; (5) Baume and Pamfil, 1914; 

(6) Baume et, al., 1914,* (7) Baume, 1914,* (8) Seyer and Peck, 1930; 

(9) DeCarli, 1926, 1926a; (10) Seyer and Dunbar, 1922; (11) Seyer and 
King, 1933; (12) Seyer and Todd, 1931; (13) Seyer and Ball, 1926; 

(14) Seyer ^nd Gallanger, 1926; (15) Seyer and liodnett, 1936; (16) Seyer 
and Cornett, 1937; (17) Marvel and Glavis, 1938; (18) Bellucci and 
Grassi, 1913. 


0 


SULFUR TRIOXIDE SO^. 

Data for equilibrium in the system SO^ 4 HgO + HgSO^, determined by 
the freezing-point method, are given by. Moles and Carlota, 1936• 

SAMARIUM Sa (or Sm) 


SAMARIUM BROMATE Sa(BrOg) g. qH^O. 

Solubility of Samarium Bromatb in Watkr. 

(Jan«a, Hclntira, Evans and Donovan, 1927 .) 


.0 

Ohs. par 100 

Mt. aol. 

,0 

Ghia. par 1.00 jfUB . 

aac. aol. 

t 

' 8»(Br0j)g.9H20 



/ Sa(BrO^) “9HgO 

-sSTiS^ 

0 

33-34 

25.50 

25 

53.97 

41.40 

S 

37-S8 

28*83 

30 

57.54 

44.14 

10 

42*02 

32.23 

35 

61.12 

46.88 

15 

46*21 

35.45 

40 

64.67 

49.61 

20 

SO.16 

38.48 

45 

68.16 

52.28 


Solid phase Sa(BrOj)j.qHgO in all cases. 


SAMARIUM ACETATE 83(0113000)3,311,0. 

100 gnxs. sat. solution of samarium acetate in water contain 1 3 ,o 5 gm. Sa (CH3COO)3 
at ( Mtiyor and Milllur, 1020, ) 
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SAMAKIUM LACTATE Sa(C3H303)3. i V-HjO. 

1000 cc. sat. solution of samarium lactate in water contain ii 
Sa (C3 H3 03)3. 1 ^/3 H3 0 at 200. I 

SAMARIUM GLYCOLATE SaCCsH.Oa).. 

100 gms. H2O dissolve 0.6373 gm. Sa(C2h303)3 at 20°. 

C/antsch and Griinkraut, 1912-13.) 

SAMAEIUM SULFONATES 

Solubility in Water. 

Gm. An- 

Formula. f. Authority. 

Samarium m Nitro¬ 
benzene Sulfonate Sa[C8Hi(N02)S03]3.7H50 15 50.9 (Holmberg, 1907.) 

Samarium Bromonitro- 

benzene Sulphonate Sa[C8H,(i)Br(4)N03(2)S03]3.ioH20 25 7.84 (Katz and James, 1913.) 

SAMARIUM OXALATE Saj (€204)3.10H2O. 

One liter H2O dissolves 0,00054 gm. Sa2(C204)3 at 25"^, determined by the 
electrolytic conductivity method. (Rimbach and Schubert. 1909.) 


Solubility of Samarium Oxalate in Aqueous Solutions op Acids at 25°. 

(Server and Brin con, 1027 .) 


Conposlcion of aq. 

Gina. 


Conposlcion of aq. 

Qms. 

®*2(W3 

aolvenc In normality 

ICO 

ana. aac. aol. 

solvent 

In normality 

100 

gma. aat. 

0.1008 

HCl 



0.0052 

4.00 

HCl sat 

.1 coon >2 

0.0285 

0.2576 

» 



0.0181 

6.00 

II 4 It 

II 

0.1165 

0.5702 

II 



0.0267 

0.2482 UNO- 


0.0189 

0.978 

II 



0.0712 

1.992 

If 


0.3408 

1.484 

II 



0.1452 

4.054 

II 


1.062 

2.000 

If 



0.2296 

2.00 

" ^ 0.1 

(COOH) 

0.0905 

0.978 

•' 4 - 

0.1 

(C(X)H), 

0.0061 

3.03 

" 0.1 

II 

0 .2898 

2.000 


0.1 


0.0421 

4.00 

" •»' 0.1 

II 

0.6327 

2.865 


0.1 

II 

0.1228 

2.00 

" i 0.5 

II 

0.0134 

3*965 


0.1 

M 

0.3202 

3.03 

" + 0.5 

II 

0.0504 

0.978 

»' + 

0.5 

ri 

0.0010 

4.00 

" 0.5 

II 

0.1603 

2.000 

'• 4 - 

0.5 

II 

0.0061 

0.086 

HeSO, 


0.0090 

2.865 

» 4 - 

0.5 

II 

0.0175 

0.419 

II 


0.424 

3.965 

n 4. 

0.5 

It 

0.0594 

0.958 

II 


0.1042 

1.484 

»' 4 > 

sat. 

11 

0.0031 

1.846 

II 


0.2189 


Solubility of Samarium Oxalate in Aqueous Solutions 

OF Nitric and Oxalic Acids at 90®. 

(Necleera and Kroners, igge.) 

Coapoaltlon of aq. 

Ctes. 8aj^3 per 

Conposlcion of aq. 

Otaa. SagOg per 

aolvenc in nonallcy 

100 cc aac. aol. 

solvent in noraallcy 

100 cc aac. aol. 

2.5 HNO 

00 

-4 

00 

2.5 5 %(C 00 H) 

0.5457 

5.0 " 

5.67s 

5.0 

4.1520 












SAMARIUM 

Solubility of Samarium Oxalate in Aqueous Solutions of Sulfuric Acid 

AT as". 

(Wirth, 1912.) 

Solid Phase. 

Aq. H,SO,. 5^, 

2.8 0.3886 Sa4(CA)3-ioH,0 

4.32 o.jooS 

6.175 1.072 “ 

SAMABIUM CHLORIDE SaCls.GllaO. 

Solubility in Water and in Aqueous Hydrochloric Acid. 
(Williams, Fogg and James,, 1923 .) 


Normality of 
Aq. H3SO4. 

I 

I -445 
1-93 


Gm. Sa,(C/).). 
pel 100 Gms. 
Sat, Sol. 

O.IOI5 

0.1804 

0.2254 


Solid Phase. 
SasCCjOJj.ioHaO 


Sa 


Cl 


Saturation was secured by constant rotation for 9 hours or more and approaching 
equilibrium from above and from below. Approximately i.o cc. quantities of the 
saturated solutions were diluted to about i 5 occ. and precipitated with oxalic acid. 
The precipitate was filtered and the residue ignited and weighed. 

Results for Water. Result? for Aq. HCl o( d = i, io 5 i. 


t". 

(Jibs. SaCI, poir 
100 gms. sat sol. 

Solid Phafe. 

t". 

0 ms. SnClj per 

100 gm.s. sat. sol. 

Solid Phase. 

10. . . . 

... 48.02 

SaClj.eHiO 

10. 

. - 21.84 S 

aCla.GHoO 

2.0. . . . 

... 48.29 

» 

2.0 


» 

io.. . . 

... 48.60 

» 

3 o. 

. 33.97 

» 

4 o.... 

. . 49.ao 

)> 

40. 

. 3 . 5 . 5-2 

» 

,^0 . . . . 

. 49*98 


5 o. 

. 37.49 

» 

100 

gms. Pyridine dissolve 6.38 gms. 

SaCl 

at IS . (Matignon, 

1906* 


1909* 


SAMARIUM CHROMATE Sa(CrO^)g.SHgO. 

100 g9is. sat. solution of Samarium Chromate in Water contain 0.043 
SafCrO^lj at as®. .(Britton, 1934.) 

SAMARIUM NITRATE SalNO^l3. 

Solubility of Samarium Nitrati ih Aqubous Solutiors of Nitric Agib. 

( 4 illl and nob«y. 1937 .) 

Results at as® Results at 50® 


NO 


Qa«..per 100 

gigi^. aac. aol. 

Solid 

d. or 

(Isa. per 100 


aoi. Solid 

/ aa(K 03 )^ 

HNO3 ^ 

Pbase 

sat. sol. 

' *.(*>8)3 


-' Fhaae 

58.95 

0.0 (i)Sa(NO 


1.939 

64.81 

0.0 

Sa(N0,) 611 0 

52.08 

6.15 

1.916 

62.97 

2.12 


46. S2 

11.34 

II 

1.859 

57.57 

7.53 

II 

16.40 

44*38 

II 

— 

45.05 

22.38 

« 

14.20 

48.40 

II 

1.648 

33-20 

36 .40 

II 

13.64 

51.58 


1.6.64 
1.638 

30.22 

27.89 

47.52 

46.21 

"♦Sa(N0J^4HI) 
SafNOjj).. 4^0(7) 


(i) density of sai. solution z 1.783 


SAMAKIUM Double NITRATCS. 

Solubility in Conc. HNO, of ciy =* i 325 at 16°. 

(Jantsch, 1912.) 

FonnuUi. 


Salt. 

Samarium Magnesium Nitrate 
“ Nickel 

“ Cobalt 

“ Zinc 

“ Manganese “ 


[Sa(NO,),]Mg3.24H/) 
“ Ni, 

“ Cos “ 

“ Zn, 

“ Mn, “ 


Gim. Hydrated Salt 
per 100 cc. Sat. Sol. 

34-55 

29.11 

34-27 

36-47 
50 •‘H 
















Sa SAMARIUM 1^68 

SAMARIUM Dimethyl PHOSPHATE SajICCH.ljPOJe. 

loo gms. H2O dissolve 35.2 gms. Sa2[(CH3)2P04]6 at 25® and about 10.8 gms. 
at 95°. (Morgan and James, 1914.) 

SAMARIUM SULFATE Sag(S0^)^.8Hg0. 

100 gms. HgO dissolve 2.67 gms. Sa (SO ) .3H 0 at ao® aad 1.^9 gms. at 
40®• (Jackson and Reinacker, 1930*) 


Solubility in Aqueous Solutions of Ammonium Sulfate at 25®.* 


Gms. ner loo Gms. H-» 0 . 

(Keyes and James, 1914.) 

_ Gms. ner ic5o Gms. H.O. 

Solid Phase. 

(■NH 4 ) 2 S 04 . 

Saj(S 04 )a: 

Solid Phase. 

(NH 4 ) 2 S 04 . 

Sao(S 04 ) 3 ' 

0.03 

2.1 

534(804)3 

32.5 

0.9 

1.1.7 

0.8 

2 

it 

46.3 

I . 


1.1 

2.8 

“ +I.I.7 

77-5 

1-3 

“ 4 -(NH«) 2 S 04 

1.9 

1-5 

I.I.7 

77-3 

<>•3 

(NH 4 )jS 04 

7-4 

18.8 

0.8 

0.8 

<4 

76.8 

0.6 



1.1.7 = Sa 2 (S 04 ) 3 .(NH 4 ) 2 S 04 . 7 H 20 . 


Solubility in Aqueous Solutions of Sodium Sulfate at 25®.* 

SO (Keyes and James, 1914.) 


Gms. per too Gms. H.O. 

Solid Phase. 

Gms. per too Gms. HjO. 

Solid Phase. 

Na;S04. 

832(504)3. 

■ Na8S04. 

832(804)3. 


2.05 

832(804)3 

10.51 

0.012 

2Sa2(S04)3.3Na,S04.6H,0 

0.1 

2 


14.71 

0.010 


0*5 

0 . II 

2Sa2(S04)s.3Na2S04.6H30 

20.02 

0.012 

it 

1-9 

0.03 


23.68 

0.018 

it 

6.44 

0.016 


27.40 

O.OII 

t$ 


* The mixtures were rotated at constant temperature for 5 months. 


100 cc. anhydrous hydrazine dissolve i gm. Sat(S04)3 at room £emp. 

(Welsh and Broderson, 1915.) 

STIBIUM (Antimony) Sb 
Fusion-point data are given for: 

Sb * I (Jaeger and Dornbosch, 1912*) Sb -► Zn Pb (Tammann and Sd 

As (Quercigh, 1912.) Schaftmeister, 1924. 

S (Jaeger and Dornbosch, i9i2.1 ” Bi " " " 

” A 1 + Pb " " " 


ANTIMONY TriBROMIDE SbBr,. 


Solubility in Benzene Determined by “Synthetic Method." 


t^ 

(Menschutkin, 1910.) 

Gms. SbBr, 

per 100 Gms. Solid Phase. t®. 

Gms. SbBrs 

per xoo Gms. Solid Phase. 

5.6 m. pt. 

Sat. Sol. 

0 C4H, 

90 

Sat. Sol. 

83 2SbBr,.C,H. 

4.5 Eutec. 

8.3 C,H.+aSbBr„C.H, 

92; s m. pt. 

90.2 

15 

12.5 jSbBr3.C,H, 

915 

92.8 

35 

23 

90 

93-8 

55 

39 

85 Eutec. 

96.3 aSbBri.CeHo+SbBri 

75 

60.5 

90 

98 SbBr, 

8s 

74-3 

94 

100 




ANTIMONT TriBEOMIDE 


1469 


STIBIUM Sb 


Reciprocal Solubilities of Antimony Tribromide and Various 
Organic Compounds, Determined by the “Synthetic Method.” 

(Menschutkin, iQii.) 


SbBfa + Acetic 
Acid. 


t“. 

Gms. SbBra 
per 100 Gms. 

I6.S* 

Sat. Sol. 

0 

IS 

12.2 

10 

41.8 

4 t 

58.2 

20 

643 

40 

72 -S 

60 

81.9 

70 

97 I 

80 

92.4 

90 

97.8 

94 

100 


SbBra + Benzoic 
Acid. 



Gms. SbBra 
per 100 Gms. 

120 * 

Sat. Sol. 

0 

115 

20.1 

no 

36.8 

105 

50 

100 

61-5 

95 

71 


83.1 

79 1 

87.6 

8s 

92 

90 

96.4 

94 

100 


SbBra + Benzoyl 
Chloride. 

Gms. SbBra 
t*. per 100 Gms. 
Sat. Sol. 


— 0.5* o 


““ lx 

I 9 -S 

- 6t 

32 

+10 

41.2 

20 

47*5 

30 

54 

40 

60.8 

50 

67.8 

60 

74.9 

80 

89.4 

94 

100 


SbBra + Benzene 
Sulphonic Acid. 

Gms. SbBra 
t°. per 100 Gm. 
Sat. Sol. 

52.5* o 

50 IS -8 

47.5 26.2 

44 t 36.9 

50 39 • I 

60 45-7 

70 55-2 

80 68.1 

8s 77-6 

90 90.3 

94 100 

The diagram in 


Molecular compounds are not formed in the above systems, 
each case consists of two arms meeting at the eutectic. 


SbBra -h Acetophenone. 

SbBra + Amylbenzene. 

SbBra 4 - Anisole. 

Gms. SbBra 

Solid 

Gms. SbBra 

Solid 


Gms. SbBra CqKj 

t*.* F)er 100 Gms. 
Sat. Sol. 

Phase. 

t . pel 

100 Gms. 
Sat. Sol. 

Phase. 

t“. 

per 100 Gms. 

Sat. Sol. 

195 

0 CaHsCOCHa 

“70 

4-5 SbBra. CeHa.CaHii 

“ 34 * 

0 

CfiHaOCHa 

IS 

22.7 


-SO 

8.3 

** 

“35 

2.5 

“+1.1 

1.5 * 

48.6 

“ +1.1 

“30 

16.6 


— 20 

II .7 

I.I 

20 

56.8 

I.I 

-25 

21 

“ 

0 

26.5 

“ 

30 ^ 

633 


“I7 t 

32 s 

«+SbBr3 

10 

37.1 

“ 

37*5 

75 


— 10 

335 

SbBra 

20 

50.5 

“ 

311 

83.2 

i.i-t-SbBra 

0 

35-6 

ti 

25 

59 

it 

40 

84.6 

SbBra 

20 

41.6 

it 

30.5 

* 77 

“ 


88.4 


40 

513 

it 

30 t 

77.9 

“+SbBr, 

80 

94.1 

** 


65 

it 

40 

80.6 

SbBra 

94 

100 

u 

80 

84 

u 

60 

86.4 

“ 







80 

93-6 


SbBra 

4 - Benzaldehyde. 

SbBra + Benzonitrile. 

SbBra + Benzophenone. 


Gms. SbBra 



Gms. SbBra 0 ^ 

Gms. SbBra 

Solid 

t“. 


t*. 


t®. per 100 Gms. 
Sat. Sol. 

Phase. 

— 20 

38.4 

I.I 

— 13.2 

* 0.0 

CaHtCN 

48* 

0 C( 

HaCO.CeHa 

0 

45-5 

tt 

— 16 

19.2 

“ 

40 

24 

“ 

20 

54.3 

** 

-181 

28.7 

“+r.i 

29 t 

41.2 

“+IJ 

35 

64.1 

** 

0 

43 

I.I 

40 

SO 

I.I 

40 

70-3 


20 

59 

** 

45 

56.3 

it 

41. 5 * 

77.2 

(< 

30 

67 

“ 

48.5 

*66.4 


37-8 t 

84.4 

i.i+SbBra 

38* 

77.8 

it 

45 

76 


55 

88 

SbBr, 

35 t 

82.5 

i.i+SbBra 

40 

80 

I.I -f SbBra 

75 

93-1 


55 

87 s 

SbBra 

50 

82.6 

SbBra 

85 

96.1 


75 

93-3 

“ 

70 

88.7 

it 

90 

98.2 

u 

85 

96.5 


80 

92.4 

‘‘ 

94 

100 

** 

90 

98.3 


90 

97.3 





94 

100 


94 

100 

** 


• m. pt. t Eutec. t tr. pt. 


I.I =» compound of equimolecular amounts of the two constituents in each case. 


Br 








Sb ST I HUM 1470 

Reciprocal Solubilities of Antimony Tribromide and Various Organic 
Compounds, Determined by the “Synthetic Method.'' 

(Menschutkin, 1910.) 

SbBr, + SbBr, + SbBr, + SbBr, + 

Brombenzene. Chlorbenzene. lodobenzene. Fluorbenzene. 


Gms. SbBfj Gms. SbBrg Gms. SbBrj Gms. SbBrs 

r\#ir Trtrt rima n^r Trtft rrms. t®. TV»r rnry fima A® dma 


f. 

per 100 Gms. 
Sat. Sol. 


per 100 Gms. 
Sat.Sol. 

f. 

per 100 Gms. 
Sat. Sol. 


per 100 Gms. 
Sat. Sol. 

- 31 * 

0 

- 45.2 ♦ 

0 

-j8.6* 

0 

-39.2 ♦ 

0 

-32 

5-7 

-47 t 

52 

-303 

7.0 

-39.5 t 

1.3 

-25 t 

95 

-40 

6.8 

-32 t 

14.3 

-25 

4.3 

-IS 

15 

-30 

9.6 

— 20 

21.6 

-15 

6.7 

- 5 

20.8 

— 20 

12.6 

— 10 

275 

4. ^ 

12.6 

+ s 

26.S 

w-IO 

16 

0 

33.4 

25 

21.8 

IS 

33 ^ 

0 

20 

4*10 

39.3 

45 

35-3 

25 

39.6 

20 

30 

20 

45.2 

55 

45.5 

4 S 

54.6 

40 

45-4 

40 

57.6 

6S 

60.8 

65 

71.9 

60 

65.8 

60 

71.1 

75 

81.8 

85 

90.7 

80 

86.3 

80 

86.3 

85 

93 .5 

94 

10© 

94 

100 

94 

100 

94 

100 

SbBr, + 

SbBr, 4 - 

SbBr, 4 - 

SbBr, + 

p Dibrombenzcne. 
Gms. SbBr, 

p Dichlorbenzene. 

Gms. SbBr, 

Nitrobenzene. 

Gms. SbBr* 

m Dinitrobenzene. 

Gms. SbBri 

f. 

per ICO ums. 
Sat. Sd. 

t*. 

per 100 Gms. 
Sat. Sol. 

t*. 

per 100 Gms. 
Sat. Sol. 

t\ 

per 100 Gms. 
Sat. Sol. 

88* 

0 

54 - 5 * 

0 

6* 

0 

90 * 

0 

8S 

10 

Si-S^ 

14 

I 

22 

80 

29.1 

So 

25.2 

48.5 t 

26.5 

- 4 

37.4 

70 

SO 

7 S 

39-2 

55 

35-9 


48.4 

60 

63 

70 

52 

60 

43.1 

-14 .5 t 

55.3 


70.8 

65 t 

62.2 

65 

50.7 

- 5 

58.3 

47.5 t 

72 

70 

68.7 

70 

58.8 

+ 5 

61.s 

50 

73.4 

75 

75-3 

75 

67.2 

25 

68.6 

60 

78.2 

80 

81.8 

80 

75.8 

45 

76.6 

70 

84 

85 

88.3 

8S 

84.5 

6S 

85.3 

80 

90.4 

90 

94-3 

90 

93 4 

8S 

94.7 

90 

96.8 

94 

100 

94 

100 

94 

100 

94 

100 


Molecular compounds are not formed in the above systems. The diagram 
in each case consists of two arms meeting at the eutectic. 


SbBra 4 * Ethylbenicne. SbBrs + Propylbenzene. SbBrj 4- p Cymene. 


f. 

Gras. SbBr, 
per 100 Gma. 

Sat. Sol. 

f. 

Gms. SbBr, 
per 100 Gms. 
Sat. Sol. 

SoUd 

Phase. 


Gms. SbBr, 
per loo Gms. 
Sat. Sol. 

SoUd 

Phase. 

- 93 * 

0 

QH,.C,H 5 

-80 

1.3 

i.i 

- 75 * 

0 


-93.2 

t 0.4 

“+I.I 

— 60 

3.7 

“ 

-77 t 

2 


-70 

I 

1.1 

-40 

9.4 


-50 

6.1 

X.l 

-SO 

2.2 


— 20 

22.5 

** 

-30 

12.3 

U 

-30 

4.8 

“ 

— 10 

38.4 

U 

— 10 

27 

u 

— 10 

12 


- St 

49 I 

.i+SbBr, 

0 

42.3 


4-10 

29.2 


+ 10 

S 3.3 

SbBr, 

4 - 5 1 

51.5 

i.i+SbBr, 

20 

46.3 


20 

57.1 


20 

56 

SbBr, 

291 

69.7 

i.i4SbBr8 

40 

66.2 

U 

40 

64.1 

4 « 

so 

78.2 

SbBr, 

60 

77.2 

ti 

60 

75 

<C 

70 

87.3 


80 

89.8 

€t 

80 

88.5 

U 

90 

97.7 

• m. pt. 

94 

100 

t Eutec. 


94 

t tr. pt. 

100 

U 


I.i compound of equimolecular amounts of the two constituents in each case. 





1471 STIBIUM 

Reciprocal Solubilities of Antimony Tribromide and Various Organic 
Compounds, Determined by the “Synthetic Method.” 

(Menschutkin, 1911.) 

SbBra + Cyclohexane. SbBra + Pseudo Cymene. SbBrs + Mesitylene. 


Gms. SbBr, golid 




Gms. SbBrs 
per 100 Gms. 
Sat. Sol. 


6.4* 

0 

QHij 

- 57 - 2 * 

0 < 

C6H,(CH,)i,2.4 

-S 4 - 4 ’' 

‘ 0 

6t 

0.3 

CaHu+SbBr, 

-58.8t 

9-7 

“ +1.1 

“SS- 2 T 2. 

20 

1.4 

SbBr, 

“SO 

II 

i.i 

-30 

3 - 

40 

3-7 


“30 

16.2 

(( 

— 10 

9 

60 

7-1 

“ 

— 10 

31 

** 

4-10 

25. 

80 

12. s 

“ 

0 

47.6 

ti 

20 

35 

liquid layers 

formed 

7 § 

635 

I.I 4 - 2.1 

29 t 

46 

92.5 

17.4 

97-6 

IS 

67.4 

2,1 

40 

54 

no 

25.8 

96.5 

2S 

73 


50 

61 

130 

36.4 

95 

33 § 

79.1 

2.i4-SbBr, 

60 

70 

ISO 

47.8 

92.7 


82.8 

SbBr, 

695’ 

*8s 

170 

62.3 

86.3 

70 

88.4 

it 


87 

175 t 


74.0 

90 

97-4 


80 

92 


CfeH3(CH3)3i.3.S 
“ +1.1 


2.1 "l-SbBra 
SbBr, 


SbBr, + Diphenylmethane. SbBr, + Naphthalene. SbBr, +a Nitronaphthalene. 



Gms. SbBr, 



Gms. SbBr, 

Solid 


Gms. SbBr, 

Solid 

t“. 

per 100 Gms. 
Sat. Sol. 

^ilCl 

Phase. 


per 100 Gms. 
Sat. Sol. 

Phase. 


per 100 Gms. 
Sat. Sol. 

Phase, 

26 * 

0 CH,(Cai»)a 

79-4 

* 0 

CioH, 

57 * 

0.0 aCjoHTNO, 

22.5 

t 12.8 

“4-2.1 

75 

23-7 

<< 

50 

23.2 


40 

22.8 

2.1 

70 

37-4 

** 

40 

42 ; 6 

“4-i.r 

50 

29 5 


65 

48.6 

it 

33-51 50.5 

60 

37-5 

(( 

57 

61.2 

“ 4-2.1 

37-5 

02.0 

I.I If 

70 

47,8 

ti 

60 

68 

2.1 

38.2 

67.6 

“ 

80 

^.2 


6$ 

81.3 

“ 

38 t 

68 I 

.i+SbBr, 

90 * 

81.1 


66* 

84.9 

ti 

50 

73-4 

SbBr, 

8S 

89.6 


65 t 

86.7 j 

.i+SbBr, 

70 

83.8 

‘‘ 

82 t 

92.2 2 

.T 4-SbBr, 

75 

90.1 

SbBr, 

90 

96.4 


90 

96.2 

SbBr, 

85 

94-9 

** 




94 

100 


90 

97-7 





SbBra -p Diphenyl. 

SbBr, -f Phenol. 

SbBr, -+- Phenetol. 


Gms. SbBr, 



Gms. SbBr, 

Solid 


Gms. SbBr, 

Solid 

r. 

per 100 Gms. 
Sat. Sol. 

ooiioi 

Phaae. 

V. 

per 100 Gms. 
Sat. Sol. 

Phase. 

t®. 

per 100 Gms 
Sat. Sol. 

Phase. 

70.5 

* 0 

C,H.C.H, 

41* 

0 

CeHsOH 

-28.6 

* 0 

QHsOQHs 

60 

35-7 

“ 

35 

22.5 


-29 t 

1.6 

“ +1.1 

SO 

54-3 

a 

30 

40 

“ 

— 10 

4.8 

i.i 

47 1 

57.4 

“4-2.1 

28.5 

t 44-6 

“ 4 - 2.1 

4-10 

12.9 


55 

68.5 

3.1 

40 

53 

2.1 

20 

19.2 


60.5 

* 82.7 

ti 

50 

62.5 


30 

29.7 


70 

86.5 

SbBr, 

60 

75-8 

“ 

40 

46.2 


80 

91-5 

“ 

65 

84.7 

it 

48.8 

* 74-7 

i.i4-SbBr, 

90 

97-3 

it 

66.5 

* 88.5 

it 

47 1 

77.8 

94 

100 

it 

75 

91.7 

SbBr, 

60 

83 

SbBr, 



85 

95-8 

“ 

70 

87-3 





90 

98.1 

“ 

90 

97-4 



• m. pt. t Eutec. t crit. t. § tr. pt. 

t Not obtained regularly, in such cases, single eutectic at 23® and 61.5 per cent SbBra. 


1.1 = compound of equimolecular amounts of the two constituents in each case. 

2.1 = compound of 2 molecules of SbBrs with one molecule of the other con¬ 
stituent. 






STIBIUM 1472 

Reciprocal Solubilities of Antimony Tribromide in Various Organic 
CompoukdS, Determined by the Synthetic Method.” 

(Menschutkin, 1910-12.) 


SbBrs + a Broiii- 
naphthalene. 



Gms. SbBrs 
per 100 Gms. 

3 

Sat. Sol. 

* 0 

0 

15.8 

- 3 

St 31-4 

15 

38.7 

35 

49-9 

45 

56.9 

55 

64.7 

65 

72.9 

75 

81.8 

80 

86.3 

8S 

90.8 

90 

95-4 


SbBrs + oc Chlor- 
naphthalene. 



Gms. SbBrs 
per 100 Gms. 

-17* 

Sat. Sol. 

0 

— 21 

13-8 

-24.5 t 

22.6 

— 10 

27-3 

4-10 

35-5 

30 

46.7 

50 

61.6 

60 

69.9 

70 

78.6 

80 

87-5 

90 

96.6 

94 

100 


SbBra 4" /3 Clilor- 
naphthalene. 



Gms. SbBrs 
per 100 Gms. 

56 * 

Sat. Sol. 

0 

50 

26.1 

45 

38.5 

40 

49 

37.5 t 

53-6 

45 

58.8 

55 

66.8 

6S 

75-2 

75 

83.8 

80 

88.1 

85 

92.4 

90 

96.7 


SbBra + Tetra- 
hydrobenzene. 



Gms. SbBrs 

t“. 

per 100 Gms. 


Sat. Sol. 


II.7 

15 

15.1 

35 

24.1 

55 

41 

65 

55-1 

70 

64 s 

75 

76.2 

80 

84.4 

85 

90.7 

90 

95-8 

94 

100 


SbBra 4 - 
0 Chlortoluene. 


SbBra 4 - 
m Chlortoluene. 


SbBrs 4“ 
p Chlortoluene. 


SbBrj 4' 
m Nitroluene. 


t“. 

Gms. SbBrs 
per TOO Gms. 


Gms. SbBrs 
per TOO Gms- 

t". 

Gms. SbBrs 
per TOO Gms. 

t". 

Gms. SbBrs 
per TOO Gms. 

—36.2 * 

Sat. Sol. 

0 

-47.8* 

Sat- Sol. 

0 

6.2* 

Sat. Sol. 

0 

16 * 

Sat. Sol. 

0 

-38.5 t 

10.7 

■“Sot 

8.1 

2.5 t 

23.3 

10 

24. 2 

— 20 

15.4 

-30 

II .7 

20 

33 

5 

39 

0 

22.5 

— 10 

17.5 

30 

39-3 

0 

46.6 

4” 20 

32 .5 

+ 10 

25.8 

40 

47.2 

- 9 t 

56.8 

30 

38.8 

30 

37 .5 

SO 

56.3 

4-10 

62.7 

40 

46.8 

40 

45-1 

60 

66.7 

30 

69 -7 

50 

56 

50 

54-4 

70 

77-8 

50 

77.5 

60 

66.5 

60 

65 

80 

88.2 

60 

81.5 

70 

77.8 

70 

77 

90 

97 

70 

86.3 

80 

88.2 

80 

88.2 

94 

100 

80 

91.4 

90 

97 

90 

97 



90 

97.2 


Molecular compounds are not formed in the above systems. The diagram in 
each case consists of two arms meeting at the eutectic. 


SbBrs 4 - Toluene. 

SbBrs 

4 - 0 Nitrotoluene. 

SbBrs 4 - P Nitrotoluene. 


Gms. SbBrs 0 j 


Gms. SbBrs 

Solid 


Gms. SbBrs 



per TOO Gms. 

Sat. Sol. 

t . per TOO Gms. 
Sat. Sol. 

Phase. ^ 

t". 

per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

-93 * 

0 

C«Hs.CH5 

- 8.S 

* 0 NOj.CsHt.CH3 

52.5 

♦ 0 ^ NOi.C«Ht.CHj 

-93 5 1 1.0 

“+1.1 

- 13-5 

19.5 " 

4 i.i 

45 

29.8 


-80 

2.4 

I.I 

0 

27.6 

I.I 

40 

42.2 “ 


—60 

6.2 

“ 

10 

35-6 

“ 

35 

50 


-40 

12.4 


20 

47 -S 

U 

25 

61 “ 


— 20 

25-7 



55-7 

** 

16 t 

67 

+SbBrj 

- it 

531 

i.i-f-2.r 

31 t 

70 

H-SbBrs 

30 

71.6 

SbBrs 

-|-20 

69.4 

2.1 

40 

73-5 

SbBrs 

50 

78.9 

{< 

30 t 

78 

2.r-f.SbBr3 

50 

77-5 

U 

60 

82.9 

U 

40 

80.6 

SbBrs 

60 

81.7 

4 < 

70 

87.2 

ti 

60 

86.6 

‘ 

80 

91.4 

«« 

80 

92 

n 

80 

00 

0 


90 

97.2 


90 

97.5 

u 

94 

100 

** 









• m. pt. 

t Eutec. 


t tr. pt. 



1.1 = compound of equimolecular amounts of the two constituents in each case. 

2.1 = compound of 2 molecules of SbBrs with i molecule of the other con¬ 
stituent. 










1473 


STIBIUM 


Sb 


Reciprocal Solubilities of Antimony Tribromide and Various Organic 
Compounds, Determined by the "Synthetic Method.” 

(Menschutkin. igio-ii.) 


phe^^^ttene. ° Xylene. SbEr, + m Xylene. SbBra + p Xylene. 



Gms. SbBrs 


Gms. SbBrs 


Gms. SbBrs 


Gms. SbBrs 


per icx> Gms. 

t”. 

per 100 Gms. 

t*. 

per 100 Gms. 


per icx) Gms. 

» 

Sat. Sol. 


Sat. Sol. 


Sat. Sol. 


Sat. Sol. 

92 * 

0 

-29 ♦ 

0 

- 57 * 

0 

14* 

0 

85 

18 

-33 t 

10.5 

- 59*2 t 

5-5 

12 

16.6 

80 

30.1 

— 20 

17 

-45 

10 

lot 

28 

70 

47 

— 10 

24.6 

-35 

14.2 

20 

36 

60 

58.2 

0 

34-5 

-25 

20 

30 

44.6 

481 

67.1 

20 

65.8 

- 5 

38.8 

40 

53.8 

60 

73-3 

24* 

77.2 

+ 5 

56-6 

50 

63.5 

70 

79-5 

22.5 t 

78.6 

12.5 t 

75-4 

60 

74 

80 

86.4 

30 

80 

25 

77.6 

67 - 5 * 

87.3 

90 

95*2 

SO 

84.7 

45 

82.3 

66.5 t 

88.3 

94 

100 

70 

90.1 

65 

87.9 

75 

91.4 



90 

97-7 

87 

95-3 

85 

95.7 


* m. pt. t Eutec. t tr. pt. 


In the case of each of the above xylenes the compound existing between the 
first and second eutectic consists of equimolecular amounts of SbBrs and xylene. 


Br 


Freezing-point data are given for: 


SbBr + SbCl (Rernadis, 1912 .1 SbBr_ Benzanilide (Vanstone, 1925.! 


" t SnBr (Pusin and Mnlsuc I938d 

II 4 . 3j. II II II 

" AsBr^ (Pusin and Lowy, 1926-1 
^Azobenzene (Vanstone, 191/1..) 

” ♦ Bibenzyl " " 

" Stilbene " ” 


” Erythrite (Rusin and Dezelic 

•’ Aniline (Kurakov, 1932.) 

(Kurakov, Krotkov 
and Oksman, 1915..) 
” -** Renzophenone '* " ” 

" * Toluene " " 

” -»• Tri phenyl methane " " ” 


ANTIMONY Nitroso /S Phenyl HYDROXYLAMINE(Cupferronate) Sb [CgH^.N(N0).0]3 

One liter sat. solution of the salt in water contain 0,000045 gtn. atom 
(- 0.0055 gni.) Sb[C^Hg.N(NO) .O]^ at 18®. (Pinkus and Martin, 1927,) 


ANTIMONY TriPHENYL SbCCeH*),. 

Freezing-point data are given for mixtures of antimony triphenyl and mercury 
diphenyl and for antimony triphenyl and tin tetraphenyl. (Cambi, 1912.) 






Sb STIBIUM 


14.74 


antimony TriOHLOElDB SbCU- 

Solubility in Water. Solid Phase SbCl,. 

(Meerburg — Z. anorg. Chem. 33 . »99* 1903.) 



Mols. SbCla 

Gms. SbCU 


Mols. SbQs 

Gms. SbCla 

t®. 

per 100 

Mols. HaO. 

per 100 
g.HaO. 

t®. 

per 100 

Mols. H2O. 

per 100 
g. HaO. 

0 

47.9 

601 -6 

35 

91.6 

1152.0 


64.9 

815.8 

40 

108.8 

1368.0 

5 72-4 

910.1 

SO 

152 5 

1917.0 

20 

i 74 -x 

931S 

60 

360.4 

4531 0 

25 

78.6 

988.1 

72 

00 

00 

30 

84.9 

1068.0 





loogms.sat. sol-of SbClain HaO contain 90.90 gms. SbCU at * 25 ® ) (Miyake, 
» » 10.55 ®/oH Cl » 90.07 » ) 1924 , 1025 .) 

Data for the system. Sb CI3 -f- K Cl + Ha 0 are given. The double salts 
^ K Cl Sb Cla and 7 K Cl 3 Sb Clj were found but no mixed crystals as mentioned 
by Jordis, 1903. 


Cl 


Solubility op Antimony Trichloride in Aqueous Hydrochloric 
Acid. Solid Phase SbCl,. Temp. 20°. 

(Meerburg.) 


Mols. per 
zoo Mote. HaO. 

Gms. 
zoo g. 


Mols. per 
rbo Mols. HaO. 

HQ. 

SbOa. 

llCl. 

Sbci,. 

HCl. 

SbCla. 

0 

72.4 

0.0 

910.1 

9.1 

68.9 

2.4 

71.3 

4.86 

895-4 

II .7 

68.1 

6.1 

69.9 

12.34 

879.0 

28.7 

62.8 

8-3 

68.2 

16.80 

857.6 



100 gms. absolute acetone dissolve 537. 

6 gms. SbCls at 18**. 


Gms. per 
xoo g. HaO. 

Sex " SbCV 
18.41 866.4 

23.68 856.3 

5^08 789.8 

sat. sol. == 2.216. 

(.Naumann, 1904.) 


100 gms. ethyl acetate dissolve 5.9 gms. SbCU at 18® d sat. sol. =* 1.7968. 

(Naumann, 1910.) 


100 gms. acetylene tetrachloride (C* CI4) dissolve 21.76 gms. Sb Clg at 25 ®. 

((le Pauw, 1922, 1926.) 

100 gms. of a sat. solution of antimony pentachloride (Sb CI5) in Selenium 
oxychloride (Se 0 Clg) contain 38.64 gms. Sb CI5 at 26®. (Wise, 1923.) 



1475 STIBIUM Sb 

Reciprocal Solubilities of Antimony Trichloride and Various Organic 
Compounds, Determined by the "Synthetic Method.” 

(Menschutkin, 191 r.) 


SbClj + Acetic Acid. SbCl» 4 - Acetophenone. SbCU + Anisol. 



Gms. SbCl] 

Solid 



Gms. SbCl» 

Solid 


Gms. SbCla 

Solid 

t*. 

per 100 Gms. 
Sat. Sol. 

Phase. 

f 

per 100 Gms. 
Sat. Sol. 

P..ase. 


per 100 Gms. 
Sat. Sol. 

Phase. 

i 6 .S 

* 0 CHaCOOH 

19 

• 5 * 

0 

CeHsCOCH, 

- 34 * ^ 

0 

CeHaOCH, 

lO 

22.7 

“ 

15 


14.3 

a 

-36.5 t 

II.8 

“ +1.1 

o 

42.5 


5 


28.5 

u 

-30 

16 

I.I 


48.5 

“ 

I 

t 

318 

‘ 4 -r.i 

— 10 

28.3 


- 9 t 

52.7 

“ 4 -I.I 

15 


35.4 

i.i 

4-10 

43 


o 

59 


35 


41.6 

€i 

20 

52.8 

« 

10 

67-3 

** 

55 


55*2 

ii 

25 t 

63.6 


IQ* 

79.1 


60 

•S* 

65-4 

u 

35 ^ 

70 

2.1 

25 

81. S 

SbCl, 

45 


79-3 

ii 

4 I-S 

80.9 

ii 

45 

87.4 


32 

t 

84 

i.i-fSbCl, 

40 t 

84-5 

“+SbCl 8 

65 

95 3 

« 

50 


893 

SbClj 

60 

92 

SbCla 

73 

100 

** 

70 


98.2 


70 

98 

ii 


SbCls 4 “ Aniline. SbCU 4 * Benzaldehyde. SbCb 4 - Benzophenone. 



Gms. SbCli 

Solid 


Gms. SbCla 


Gms. SbCla g^jj^ 

t*. 

per lop Gms. 
Sat. Sol. 

Phase. 

t*. 


t“. 

per 100 Gms. 

Sat. Sol. 

- 7 . 2 t 

I C«HsNH,+i .4 

10 

43-5 

48* 

0 CaHaCOCaH, 

4-20 

7 

1.4 

20 

47.5 

40 

16.3 

60 

18.7 

« 

30 

52.4 

35 t 

21.6 “ 4i.i 

77 1 

29.6 

1.44-1.3 

40 

60.2 “ 

45 

26.2 1.1 

88* 

44.8 

1.3 

43-5 

♦ 68.1 

55 

31.4 

87 t 

46.3 

1.341.2 

40 

74.2 

65^ 

37-5 

94 -S* 

54.9 

1.2 

30 

80.6 

76* 

55-4 

89 -St 
100.5 ^ 

61.7 

1.241.1 

25 t 

83 i.i 4 SbCl, 

65 

71.6 “ 

71 

l.X 

35 

85 SbCla 


80.6 

70 

82.2 

ii 

45 

87.5 

39 t 

82.7 “ 4 SbCla 

31 t 

88 

i.i 4 SbCI, 

65 

95.2 

50 

87 SbCl, 

60 

94.9 

SbCla 

73 

100 “ 

70 

97.7 

I.I « 

compound 

of equimolecular amounts of the two constituents in each case. 

2.1 = 
uent. 

compound of 2 molecules of SbCb with i molecule of the other constit- 

1.2, 1.3 and 1.4 * compounds of i molecule of SbCh with 2, 
of aniline. 

3 and 4 molecules 


SbCb 4 * Benzoic 
Acid. 


r. 

Gms. SbCl) 
per 100 Gms. 

120 

Sat. Sol. 

0 

no 

23 

100 

38.8 

90 

50 

80 

59 

70 

66 

60 

71.6 

46 t 

78 

60 

89.2 

70 

97-5 


SbCl* 4 “ Benzoyl 
Chloride. 


Gms. SbCI] 
t* per loo Gms. 
Sat. Sol. 


- 5 

17.8 


36.8 

-231 

45 

- 5 

50-7 

■415 

58.2 

25 

62.9 

35 

68.4 

45 

74.9 

55 

82.4 

70 

96-5 


SbCh 4 " Benzene 


Sulphonic Acid. 

Gms. SbCla 

t“. 

per 100 Gms. 
Sat. Sol. 

52.5* 

0 

45 

18 

25 

43-7 

5 . 

56.1 

-5 t 

60.8 

4-5 

49.8 

25 

56.7 

45 

69.2 

65 

90.2 

73 

100 


SbClg 4 - Tetra- 
hydrobenzene. 


t°. 

Gms. SbCla 
per 100 Gms. 

-25 

Sat. Sol. 
19.1 

-15 

24 

- 5 

30 

4 5 

37.1 

15 

45*1 

25 

54-3 

35 

64.5 

45 

74 

55 

83.6 

65 

92.8 

The diagram in 


Molecular compounds are not formed in the above systems, 
each case consists of two arms meeting at the eutectic. 

t Eutec. 


m. pt. 


t tr. pt. 





Sb 


Cl 


STIBIUM 

Reciprocal Solubilities of Antimony Trichloride and Various Organic 
Compounds, Determined by the “Synthetic Method.” 

(Menschutkin, igio-’ii.) 

SbCla 4 * Benzene. SbCU + Brombenzene. SbCU + Chlorbenzene. 


t*. 

4 * 

I 

lO 

20 

40 

79 t 

1% 

67.5 


Gms. SbCU SoUd 


7-3 

19-4 

24.6 
30-S 
44.1 

60.6 
76.8 

85.3 

93-5 

96 

97-9 




‘ +2.1 
2.1 


2.I-f"SbCl3 

SbCl, 


t*. 

Gms. SbCls 
per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

t". 

Gms. SbClj 
per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

—311 

0 QHftBr 

“ 45-2 

t 0 

C«H»Cl 

-32.5 

* 4-8 

“ +1.1 

- 47 * 

4.3 

“ +1.1 

—30 

6.8 

I.I 

-40 

7 

I.X 

— 20 

14.8 

u 

-30 

ir.i 

a 

— 10 

23-9 

“ 

-IS 

20.s 


0 

34-3 


- s ^ 

32 .5 

H 

+ 3 t 

40.3 

i.i+SbCh 

0 t 

44.2 

tt 

20 

52 

SbClj 

20 

56 


40 

68 


40 

72.1 


60 

85.8 

« 


88.2 

u 

73 

100 

** 

73 

100 

a 


SbCls + Fluorbenzene. SbCh + lodobenzene. SbCb + Nitrobenzene. 


Gms. SbClj Solid 
1 • Phase. 


Sat. Sol 

— 39.2t o 
-40.5* 2.4 


t“. 


Gms. SbCb 
per too Gms. 
Sat. Sol. 


Solid 

Phase. 


Gms. SbCls C/vi:j 
per 100 Gms. 

Sat. Sol. 


-25 

II 

-IS 

17-3 

— 10 

21.4 

- S 

26.4 

0 

34.1 

4 * S -5 t 

4 S -8 

IS 

53-6 

2 S 

61.6 

45 

77-7 

65 

93-8 


QHsF 

-28.6t 

0 

CtH.a 

6 t 

0 

QHsNO, 

“+ I.I 

-35 

12.8 

“ 

— 2 

20.4 


I.I 

- 45 * 

29.8 

“+1.1 

— 10 

32 



-345 

II.7 

r.i, unstable 

“I6.S * 

38 

“ +1.1 

(( 

-15 

26.4 

“ “ 

-10.5 

44 

x.x 

« 

— 3 

49.1 

“ 

- 7-5 

SO 



—35 

32.5 

i.i+SbCla 

- 6t 

64.8 


i.i-hSbClj 

-IS 

38.9 

SbCla 

- 6 . 5 * 

67.5 

i.x+SbCl, 

SbCla 

4 - 5 

46.4 


4- 5 

69.6 

SbCl, 

“ 

25 

S6 

“ 

35 

78.7 

“ 


45 

69.6 

“ 

55 

87.4 

“ 


6 S 

88.8 


70 

96.6 

« 


SbCb + Ethylbenzene. SbCb + Benzonitrile. SbCh + Isoamylbenzene, 


t“. 

Gms. SbClj 
per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 


Gms. SbClj 
per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

Gms. SbCIj 
't®. perxcxjGms. 
Sat. Sol. 

Solid 

Phase. 

—93 t 

0 C,H..C,H. 

“ 13 - 

2 t 0 

C.H,CN 

-80 

4 

I.I 

—93 • 5 

* 0.3 

“ +1.1 

— 16 

10.2 


— 60 

II.7 


— -70 

0.6 

X.I 

-19 

♦ 17.2 

“ +1.1 

-40 

25.4 

I.I-1-2.1 

—50 

I.I 

“ 

— 10 

21.9 

I.I 

-33 t 

32.7 

—30 

2-5 

“ 

0 

28.5 

** 

-25 

38.7 

2.1 

—10 

7 

It 

10 

38.7 

a 


47.2 

“ 

4“ 10 

18.8 

“ 

IS 

47-4 


- st 

56.8 

2.1-fSbCl, 

30 

44.4 

“ 

20 

62.6 

(( 

0 

57-4 

SbClj 

39 t 

68.1 

“ 

21 

• St 68.7 

it 

20 

63 -3 


35 * 

77-4 

I.I-f 2.x 

20 

72.4 

tt 

40 

72.6 

“ 

37 t 

81.1 

a.i 

IS 

♦ 78.9 

it 

60 

87.1 

a 

36.8 

* 81.8 

2.14"SbCl| 

25 

81,6 

it 

70 

97-3 


SO 

87.2 

SbClj 

45 

87.6 

** 




70 

98 

“ 

65 

95-6 


-25 

44.4 unstable I.I 


73 

100 


-21 t 

54-9 

“i.i-fSbCl, 

33 

80.4 

i.i-f-SbClj 

(unstable) 



— 10 

56 

“SbCl, 



* Eutec. 


t m. pt. 


t tr. pt. 




1.1 = compound of equimolecular amounts of the two constituents in each case. 

2.1 = compound of 2 molecules of SbCh with i molecule of the other con¬ 
stituent. 








1477 STIBIUM 

Reciprcx:^vl Solubilities of Antimony Trichloride and Various Organic 
Compounds, Determined by the '‘Synthetic Method.” 




(Menschutkin, 1910-11.) 




SbCls + w Dinitrobenzene. 


SbCls + Propylbenzene. 

t-. 

Gms. SbCl] Cr»K/i 

per 100 Gms. 

Sat. Sol. 

Gms. SbClj Crtit/1 
t“. per 100 Gms. 

Sat. Sol. 

t“. 

Gms. SbCl, 
per 100 Gms. p^i^ 

Sat; Sol. 

90 * 

0 m C6H4(N02)2 20 

72.8 unstable i.i 

— 70 

c. 6 2.1 

80 

18.6 

15 

76.2 “ 

“ 

-30 

10.1 “ 

70 

31-3 

10 

78.6 “ 


— 10 

26.6 

60 

40.7 

5 

80.8 " 


0 

40.4 

so 

48 

0 

82.7 “ 

(( 

7 

57-5 

40 

S 3-6 

— 10 

64.9 “• 

SbCU 8.5! 68.2 “ 4 ‘SbCh 

30 

S8 

+10 

6 g " 

ti 

20 

71.4 SbCl, 

20 

61.5 unstable “ 

20 

71.6 “ 

it 

40 

78.5 

10 

64.5 “ 

30 

74.8 

U 

65 

92-5 

it 

66.8 “ “+SbCl3 40 

78.7 

ii 



— II 

68.8 “ 

SO 

835 

a 

— 70 

1.5 I.I unstable 

+27.5 

52.5 “ i-x 

60 

89 

it 

-30 

16 “ “ 

28.5 

* 58.2 

70 

96.4 

a 

“ 5 

48.2 “ 

27 .5 

63 

73 

100 

it 

+ I 

5* 65.3 “ 

25 

67-S 




I 

t 66.3 •‘+SbCl,“ 






10 

68.6 SbCl, “ 

SbCh 

4- p Dibrom- 
benzene. 

SbCIs + p Dichlor¬ 
benzene. 


SbCls + Cyclohexane. 

t“. 

Gms. SbCl« 
per 100 Gms. 

t*. 

Gms. SbCla 
per 100 Gms. 

r. 

Gms. SbCl, per 100 Gms. 
Sat. Sol. 


Sat. Sol. 


Sat. Sol. 



88* 

0 

54.5* 

0 


6.4 

* 0.0 

85 

5-7 

SO 

14 


6t 

0.2 

80 

iS -4 

45 

30 


20 

1.2 

70 

35 

40 

48 


40 

4.2 

60 

52.8 

39*5 t 

50.5 


60 

9-7 

55 

59 

45 

59-5 


Two liquid layers formed 

49 - 5 t 64 

SO 

67.8 


70 

13-7 97 

6S 

71.8 

55 

75-7 


80 

19-5 961 

60 

79-3 

60 

83 


100 

323 927 

70 

95 

70 

96.2 


120 

371 83.2 






124 

58.9 76.7 






125.s§ 68 

SbCb + p Cymene, 

SbCl 

s + Pseudocymene. 

SbCls + Diphenyl. 

f. 

Gms. SbCl* Solid 

t". 

Gms. SbCl] 



Gms. SbCl, 5 jjj 

per 100 Gms. 

Sat. Sol. 

per 100 Gms. 
Sat. Sol. 

Phase. 

*■ 

- 75 * 

0 ^ CeHiCHaCjHT —57-4 

♦ 0 C.H,(CH 3 ),I, 2,4 

70.5* 0 CeHs.CsH, 

-76.5 t 2 “ +1. 

I —601 

18.6 

“ 

+1.1 

65 14 

~ 5 o 

7 I.I 

-45 

23.6 

T.l 


55 33-4 

-30 

15 

-25 

33-3 

a( 


501 40 “+2.1 

— 10 

30 

— 10 

45 

“ 


55 45-2 2.1 

— 3 - 5 + 41 1.1+2.1 

- st 

50.7 

“ 

+2.1 

60 SI.4 

10 

46.1 2.1 

+15 

55.8 

2.1 


70 70.7 “ 

30^ 

60 

35 

62.2 

“ 


71* 74.6 

40 t 

76.4 2.1+SbCla 

SO 

69.7 

“ 


65 85.5 

50 

81.2 

56 * 

79.2 



57 t 88.9 2.1-fSbCl, 

60 

87 

511 

87-5 

*.i+SbCla 

65 93.1 SbCl, 

70 

95-6 

6S 

93-9 

SbCl, 

70 97 


* m. pt. 

t Eutcc. 

t tr. pt. 

§ crit. t. 


1.1 = compound of equimolecular amounts of the two constituents in each case. 

2.1 = compound of 2 molecules of SbCla with i molecule of the other constituent. 
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REaPROCAL Solubilities of Antimony Trichloride and Various Organic 
Compounds, Determined by the “Synthetic Method.” 

(Menschutkia, 1910-11.) 


SbCls + Mesitylene. 
Gms. SbClj 


SbCIj + Diphenyl 
Methane. 


SbCls + Tri phenyl 
Methane. 


per 100 Gms. 
Sat. Sol. 


-54.4" 

-40 
— 20 
O 

10 

30^ 
381 

7 S-S 

70 

58.5 

63 

70 


O 

1.5 

3 

7 

14 

20 
39 

51 

6 S 

79 

87 

92.4 

94 

98 


Solid 

Phase. 


Gms. SbCla 
per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

t“. 

Gms. SbCla CrtH/i 
per 100 Gms. 

Sat. Sol. 

(CH3)3 1,3, S 

26 * 

0 CHoCCeHOa 

92 * 

0 

CHCQHs), 

“ +1.1 

22.54 7-9 

“ +2.r 

8s 

II .8 

“ 

1.1 

40 

151 

2.x 

80 

19-3 



60 

26 

H 

70 

32 

“ 


70 

33 

** 

60 

42.4 

“ 

** 

80 

41.6 


SO 

49.6 

“ 

C( 

90 

52.7 


49 t 

50 

“ +1.1 

+2.1 


59-8 


45 

62.8 

1.1 

2.1 

100 * 

72.9 

a 

40 

68.3 

II 


95 

82.2 


35 t 

72 

i.i+SbCla 


90 

86.7 

it 

45 

76.6 

SbCla 

“ +SbCl 3 

80 

91*5 


55 

82.4 

“ 

SbCla 

67 t 

95.7 a.i+SbCla 

65 

90.6 

IC 


70 

97 

SbCl? 

70 

96.1 

u 


Cl 


SbCla + Naphthalene. 


t\ 

Gms. SbCla 
per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

79-4 

* 0 

CioHg 

75 

IS-2 



35 


59 t 

42.8 

“ +2,1 

65 

48.4 

2.1 

75 

58.8 

ii 

80 

6S 

a 

86* 

78 


80 

88.7 

** 

70 

93 


6st 

94 2.1+SbQa 

70 

97.2 

SbCla 


SbCls + CL Chlor- 
naphthalene. 



Gms. SbCla 

Solid 

t*. 

per 100 Gms. 
Sat. Sol. 

Phase. 

- 17 * 

0 ct C10H7CI 

-21 1 

8.1 

“ +2.1 

0 

14.4 

2.1 

10 

18.7 


20 

24.6 

“ 

30 

33*5 

t( 

40 

47.7 

“ 

45 

61.5 

“ 

46 * 

73*6 


45 - 5 t 75 2 

.i+SbCla 

55 

82.2 

SbCla 

70 

96 s 



SbCla + Chlor- 
naphthalene. 


t“. 

Gms. SbCla 

56 

0 

0 CioHrCl 

50 

16.6 

“ 

45 

27.2 

“ 

40 

35-4 

tt 

30 

47-3 


25 t 

^ 52.3 

+1.1 

29 s 

* 58.2 

1.1 

++ 

00 

64 

i.i+SbCla 

35 

68.3 

SbCla 

45 

75-3 

“ 

60 

87.5 

“ 

73 

100 

“ 


SbCla 

+ a Bromnaphthalene, 

SbCh 

+- a Nitronaphthalene. 


Gms, SbCla per 100 
Gmi. Sat. Sol. 

Solid 

Phase. 

V. 

Gms. SbCla per loo 
Gms. Sat. Sol. 

Solid 

Phase. 

3 * 

0 

oc CioElaBr 

57 * 

0 a C10H7NOJ 

- it 

8.3 

“ +1.1 

SO 

13.6 

ii 

10 

12.8 

i.i 

40 

27-3 

(C 

25 

24 

** 

30 t 

35.8 

“ +1.I 

33 

38.5 

“ 

35 

43-2 

l.X 

34-5 

52.4 

“ 

37-5 

49-3 

“ 

33 

62.1 

“ 

39 * 

56.7 


31.5 t 

64.7 

i.i+SbOa 

37-5 ^ 

64.9 

U 

40 

69.7 

SbCl, 

34-5 t 

72.8 

i.i+SbCla 

SO 

76.2 

“ 

45 

78 

SbCla 

60 

84-s 

“ 

60 

87.4 


70 

94.8 


70 

96.6 


• m pt. t tr. pt. X Eutec. 

1,1= compound of equimolecular amounts of the two constituents in eac 


2.1 = compound of 2 molecules of SbCU with i molecule of the other con* 
stituent. 
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Reciprocal Solubilities of Antimony Trichloride and Various Organic 
Compounds, Determined by the “Synthetic Method.” 

(Meiuchtttkm, 1910-12.) 


Sb 


SbCU + Phenol. 


Gms. SbCU 
t*. per 100 Gms. 

Sat. Sol. 

Solid 

Phase. 

41* 

0 

CeHjOH 

35 

16.2 

“ 

30 

25.6 

“ 

20 

38.7 


10 

48 


5 t 

52 

“ 4-2.1 

15 

586 

2.1 

30 

70.6 


37 * 

83 


36-5 t 

83.7 2 

.i 4 -SbCU 

55 

90.6 

SbCU 

70 

98.2 

<( 


SbCh + Phenetol. 


Gms. SbCU 
t®. per 100 Gms. 

Sat. Sol. 

SoUd 

Phase. 

-28.6* 

0 CUH5OC2H5 

-291 

1.4 

“ 4 - 1.1 

— 20 

4.5 

i.i 

— 10 

8.1 

U 

-f 10 

18.2 

« 

20 

27.4 

4 < 

30 

39 4 

4 < 

40 

S8 

44 

42.2* 

6S 

44 

35 t 

77.8 

<4 

SO 

86.8 

U 

70 

97.1 

U 


SbCla + Toluene. 


r. 

Gms. SbCU 
per 100 Gms. 
Sat. Sol. 

SoHd 

Phase. 

“93 * 

0 CUH,.CH, 

“94 t 

I.I 

“ 4 -I.I 

-70 

31 

I.I 

“30 

158 

U 

0 

41.5 


lit 

57.8 

“ 4 - 2.1 

20 

62.8 

2.1 

40 

78 

14 

42.5 

* 83.1 

4 C 

40 t 

85.8 2.i4-SbCU 

SO 

89 

SbCU 

70 

97.8 

“ 


SbCls + 0 Chlortoluene. 


Gms. SbCU Solid 

—36.2 * 

0 0 

ClCftlUCHs 

“ 37-5 t 

6.9 

“ 4-1.1 

— 20 

18.3 

I.I 

— 10 

29.2 

“ 

“ 5 ^ 

37-1 

(4 

- 0.5 t 

47-9 

i.i 4 -SbCU 

+10 

53-1 

SbCU 

20 

S8.2 

“ 

30 

64.6 

“ 

40 

71.8 

“ 

60 

88.4 

“ 

73 

100 

«( 


SbClj -l-'w Chlortoluene. SbCU + P Chlortoluene. 


t“.' 

—47.8 
-49 t 
—40 
“30 
— 20 
-I4t 
o 
10 
20 
40 
60 
73 


Gms. SbCU 
per 100 Gms. 
Sat. Sol. 


Solid 

Phase. 


* 


o 


6.9 

12.3 

20.1 

31 

40 

46.1 

Si-b 


89.1 


100 


m CIC8H4CH8 
“ -hi.i 
1.1 


i.iH-SbClj 

SbCU 


Gms. SbCU 
t“. per 100 Gms. 
Sat. Sol. 


Solid 

Phase. 


6.2* 

0 

j> CICUH4CH, 

3 

12.7 

(( 

0 

23-5 

“ 

3 , 

32.2 

“ 

7.5 t 

43-8 

“ 4 -SbCU 

0 

47.2 

SbCU 

10 

52.2 


30 

64.8 

44 

40 

72.3 

(4 

SO 

80.2 

44 

60 

88.8 

44 

70 

97-4 



Cl 


SbCU + 0 Nitrotoluene. SbCU + nt Nitrotoluene. SbCU + P Nitrotoluene. 


Gms. SbCU 
t®. per 100 Gms. 
Sat. Sol. 

c. ... Gms. SbCU 

t®. per IOC Gms. 
Phase. Sol. 

Solid 

Phase. 

Gms. SbCU 
t®. per 100 Gma. 
Sat. Sol. 

SoUd 

Phase. 

— 0 f^NOiCflH^CHa 16 * 0 wNOjCeHiCH, 

52.5* 

0 P N0,CUH4CH, 

-“ 13-5 II -3 

“ 10 15 


45 

18.5 


-18.5 t 18.5 

“ 4-I.I 0 30.7 

44 

35 

33-6 

“ 

— 10 21.3 

1.1 —10 39.2 

44 

30 

38.8 

** 

-fio 31.1 

“ —20 42.8 

44 

20 

46 

** 

20 39 

“ crystallization not 


7-5 t 

52 

“ + 1.1 

30 50 

“ obtained here 


7.5* 

62.3 

1.1 

34.5 * 62.3 

“ 0 67.2 

SbCU 

5 ^ 

66.1 

« 

33 68 

“ 20 72.5 

44 

3 t 

68.5 

i.i-l-SbCU 

27.5 t 74.6 

“ 4 -SbCU 30 76.3 

44 

10 

70 

SbCU 

40 791 

SbCU 40 80.8 


30 

755 


50 84.3 

50 86 

44 

SO 

85 


70 97.5 

“ 60 91.6 

73 100 

• m. pt. t Eutec. 

II 

44 

70 

X tr. pt. 

97-5 



1.1= compound of equimolecular amounts of the two constituents in each 
C 3 .S 6 * 

2.1 = compound of 2 molecules of SbCU with i molecule of the other con¬ 
stituent. 
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Reciprocal Solubilities of Antimony Trichloride and Various Organic 
Compounds, Determined by the ‘‘Synthetic Method.’' 

(Menschutkin, igro.) 


SbCh + 0 Xylene. 

SbCl. + m 

Xylene. 


SbCl, -f p Xylene. 

V. 

Gms. SbCls 
per 100 Gms. 
Sat. Sol. 

Solid- 

Phase. 

Gms. SbCl, CqKj 

Gms. SbCl, 
t*. per 100 Gms. 
Sat. Sol. 

Solid 

Phase. 

-20 

0 0 

— 57* 0 wCeH 4 (CH 3 )j 

14 * 

0 

p CfiH^CCHO, 

-35 t 14 

“ +1.1 

-60.St 7 S 

“ +I.I 

II. 7 t II .7 

“ +i I 

-30 

17.5 

I.I 

- 4 S IS-8 

I.I 

20 

17 .5 

I.I 

— 20 

24.8 

<t 

-25 29 


40 

37.3 


— 10 

33-4 

ti 

-5 46-2 

** 

50 

52.3 


0 

43-4 

ti 

- 2 t 49.8 

“ +2.1 

55 t 

62.7 

“ +2.1 

10 

55 

U 

S S 3-1 

2.1 

60 

66.1 

2.1 

19 

5*68.1 

ti 

IS s 8.7 

it 

70* 

81 

44 

25 

71-3 

2.1 

2S 65.7 

it 

65 

88.1 

44 

30 

75-7 


33 73-8 

u 

581 

92 

“ -fSbCl, 

33 S* 8 i 

<« 

38* 81 

u 

69 

97.2 

SbCl, 

31 

St82.S 

2.1+sbcis 

36 st 83.7 

2 .i 4 -SbCl, 




50 

88 

SbCl, 

SO 87.7 

SbCl, 

10 

20. y p CtfHiCCH,), unstable 

60 

92.4 

" 

60 91.5 


7 t 

32.8 

“_+ 2 .I 

71. 

98.5 


70 97.2 


35 

503 

2.1 






55 

62.7 

44 4 < 


* m. pt. t Eutcc. t tr. pt. 


1.1 = compound of equimolecular amounts of the two constituents in each case. 

2.1 = compound of 2 molecules of SbClj with i molecule of the other con¬ 
stituent. 


Distribution of Antimony Tri and Pentachlorides between Aqueous 
HC l and Ether at Room Temperature 

(Mylius, 1911) 

When i gm. of antimony as SbCU or as SbCh is dissolved in 100 cc. of aq. 
HCl of the following strengths and the solution shaken with 100 cc. of ether* 
an amount of metal, depending upon the concentration of the aq. acid solution, 
enters the ethereal layer. 


With 1% SbCla Solution. 

Per cent Cone. Per cent of Total 
oi HCI. Sb in Ether Layer. 

20 6 

IS 13 

10 22 

5 8 

I 0.3 

Fusion-point data are given for: 


With 1% SbCIs Solution. 
Per cent Cone. Per cent of Total 


of HCl. 
20 
IS 
10 

s 


Sb in Ether Layer. 

81 

22 

6 

2-S 

trace 


SbCl. 


SbCl, (1) 

Sbl (2) 

" * SbBr, 

SnClj, (3)“ 


(2I 


- SnCl^ (3I 
benzene (5) 

Naphthalene (5) 

Di phenyl Methane (5) 
Tri phenyl Methane (5) 


SbClg Azobenzene (4) 

" * Benzil (4) 

" *»■ di phenyl ethane (4) 

" Stilbene {4) 

" Benzanilidc (6) 

" Benzaniline (6) 

" - y9 Chlor Naphthalene (7) 
•' •♦‘Of Nitro Naphthalene (7I 


fi) Aten, 1909; (2I Bernadis, 1913; (3) Kendall, Crittenden and Muller, 
1923; (4I Vanstone, 1914; (5) Kurnakov, Krotkov and Oksman, 1915; 

(6) Vanstone, 1925; (7) Vasiliev, 1917. 
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STIBIUM Sb 


ANTIH 0 N 7 PentaCHLORIDi: SbCk. 

Data for the freezing-pjoints of mixtures of antimony pcntachloride and anti* 
mony pentafluoride are given by Ruff (1909). 


ANTIMONY OxyCHLORIDB Sb^OsCU. 

Solubility in Aqueous Solutions of Hydrochloric Acid at 23°. 

{ Lea and Wood, 1924 .) 

Hydrated antimonious oxide was added in excess to solutions of pure HCl of 
varying concentrations and the mixtures kept in a thermostat for two months. 
They were shaken from time to time by hand. Portions were removed for analysis 
and after another month other portions were removed for a duplicate analysis. 
The results agreed satisfactorily, thus indicating that equilibrium had been reached. 
The results gave a smooth curve, thus showing the absence of a transition point. 
The solid phase gradually took on a crystalline appearance and on analysis corres¬ 
ponded to Sb4 05Cl2. 


Gm. atoms pti* liter of sat. sol. 

Gin. atoms per liter of sat. sol. 

Gm. atoms per liter of sat. sol. 

Cl. 

Sh. 

" Cl.' Sb 

Cl. 

Sb. 

0.194 

0.00012 

1.56 0.0116 

a. 81 

6.177 

0 .^ 09 . 

0.000172 

1.74 0.0194 

3.36 

0.309 

0.601 

0.000298 

1.90 0.0299 

3.85 

0.440 

0.799 

0.000610 

‘2.10 0 .o 522 

4-79 

0.745 

I .O'i 

0.00124 

2.29 0.0755 

5.93 

I . i 3 

1.32 

0.00565 

•2.54 0.120 



ANTIMOinr TrirLUORIDE SbF,. 





Solubility in Water. 





(Rosenheim and Griinbaum, 1909.) 





Gms. SbF, per 100 Gms. 



f. 

r —- -- 





Water. Sat. Solution. 



0 

384-7 

79-4 



20 

444-7 

81.6 



22 .S 

452.8 

81.9 



25 

492.4 

83.1 



30 

563-6 

84.9 


Solubility in Aqueous Solutions of Salts and of Hydrofluoric Acid at 0®. 

Normality 

Gms. SbFj per loo Gms. HjO present in 

Aq. Solutions of: 


of Aq. Salt 









Solution. 

KCI, KBr. 

KNO,. K,S 04 . KjCA. (NKdiCfii. K^QHA. 

HF. 

' I 

461.8 448.7 

458.2 419.9 465.7 

... 461.4 

432.5 

0-5 

448 -3 450 

451.9 408.5 481.2 

431-9 430-5 

404 

0 25 

4319 455-6 

418.3 406.6 451-3- 

442.3 430.8 


c 125 

407.3 417-2 

401.4 ... 405.2 

43 - 3-3 435-2 

* 479-4 


• (a H HF.) 

Celluloid flasks were used and all measuring apparatus provided with HF re¬ 
sistant coating. The SbFs was prepared in the form of rhombic transparent 
crystals from SbaOs and HF. 
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AMTIMOKT Tri IODIDE Sbl^^. 

Eoi’iLiBtiuM IN TH« Systbm Aktimony T»i Iodide, Ammonium Iodide and Water. 

(Frincols. 1935.) 

The results are presented only in the form of a diagram from which the 
following values were read. 


Gbs. per ICX) sea. HgP Solid 

One. per 100 

9ia. H 

^ Solid 

Gtae. per 100 

PBO. HgC 

) Solid 

' — 


^ niaoe 



Phaee 


— 

^ Phase 

Results at 11 

0 

Results J 

at 20 

0 

Results 

at 50® 


0.0 

16s 

KHJ 

0.0 

17a 

NHJ 

0.0 

300 

NH I 

20.0 

178 


40.0 

195 

II ' 

70.0 

233 

11 ^ 

40.0 

188 

•1 

55.0 

210 

”+1.4.3 

128 

270 

"+1.4. 

55.0 

198 

”+1.4.3 

100 

205 

1.4.3 

140 

266 

1 . 4.3 

65.0 

194 

1.4.3 

136 

315 

” + ? 

145 

270 

”+1.2. 

85,0 

19a 


142 

212 

?+‘i.2.a 

120 

200 

1.2.2 

llO-O 

194 

H 4- ? 

120 

180 

1.2.2 




114.0 

18s 

? 

100 

130 

•1 

Results 

at 75® 


118.0 

180 

•' 1.1. 

2 






105. 

160 

1.S.2 

Results 

at 35° 

0.0 

224 

NH I 

90* 

130 

II 




70.0 

255 

ri^ 




0.0 

185 

NH^I 

143 

295 

"+1.2. 

1.4.3 ^ 

SbI,.4NIIJ.3lL0. 

95.0 

234 

" 

120 

205 

1 .2.2 

1.2.2 = 

SbI^3Mi:i.3ll,0 

120- 

227 

1.4.3 







148 

243 

”+1.2.2 







105 

160 

1.2.2 





Equilibrium in the System Antimony Tri Iodide Sodium Iodide and Water. 

(rrtnpola, 1936.) 

The results are presented only in the form of a diagram from which the 
following approximate values were read. 


Qms. per 

pa. H O 

Solid 

Ckia. per 

3 i 


Solid 


HI! ^ 

Phaae 



"Ha! 

Phase 

Results 

at IS® 


Results 

at 60® 


0.0 

174 

Nal 

0.0 


257 

Nal 

10 

178 

” + 1.2.8 

50 


263 


20 

130 

1.2.8 

85 


270 

” 1.2.8 

50 

100 

ti 

75 


220 

1.2.8 

58 

90 

" 1.1.6 

100 


155 

" 

70 

60 

1.1.6 

130 


140 

•1 

Results 

at 35® 


16s 

170 


140 

120 

" + 1.1.6 
1.1.6 

0-0 

197 

Nal 

200 


lOS 

" + Sbl 

25.0 

200 

” - 1.2.8 

150 


85 

Sbl, 

40 

135 

1.2.8 

100 


SO 

11 

70 

110 

" 

55 


25 

II 

95 

100 

” 1.1.6 





105 

So 

1.1.6 






1.2.8 = SbI3.aNaI.8HgO; 1.1.6 = SbI3.NaI.6HgO. 

100 gws. Methylene Iodide, CMgIg, dissolve 11.3 gms. Sb^ at 12® and 
the density of the solutidh is 3-453- (Retgers, 1893. ) 



STIBIUM Sb 


1483 

Pusion-poiat data are given lor: 


Sbl, * A,I, 


N 

il 

H 


P 0 
^ T* ’ 
Sal, 


{Vasilev, 1931; Qaercigh, 1913; Jaeger and 

Dorabosch, 1912.) 

(Jaeger aad Dorabosch, 1912.) 

(Qaercigh, 1912.) 

(Vasilev, 1921.) 


AimMONY Trioxmi SbA. 

Freeiiing-point data arc given for mixtures of antimony trioxkie and antimony 
trisuifide. (Qucrdgh, 191a.) 

AKTIM 0 ]fT Tri 8 ULFIB 1 Sb^Sj- 

1000 cc water dissolve 0*00175 8 "* Sb^S^ at i 8 ®. (Veigel, 1907J 


Solubility of Axtinony Tii Sulfibb in Aquious Solutions of Annohia. 

(«ik* i9se.) 


The deteraiaations were made by warming mixtures of sulfide and 
a<peoas ammonia of different conceatratioas for five minutes over a 
Bunsen burner. The solutions thus obtained were analyzed for antimony 
and residual ammonia. 


/ AtMlIhhIirg 

—— 

— At Ana "" 

— V 

1.0 


C.88 


3.0 


1.7 


5.0 


4. 0 


10.0 


7.4 


iS.o 


9*2 


25.0 


13*4 



Ola. (Uaaolvau par 

100 ec sol Tint 

0.127 

0.206 

0.420 

0.730 

0.870 

1.280 


The effect of time of heating and variation in excess of sulfide were 
studied. The gms. of sulfide per 100 cc of solvent was found to increase 
from 0.58 to 0.73 when the amount of sulfide per 1 gm, of NH^ in the 
original solution varied from 0.05 to 0.15- 


Fusion-point data arc given for: 


Sb*S, 


^ CuS (Parravano and Cesar is, 1913.) 

4. SnS " « M 

Ag S (Jaeger and Van Klooster, 1913; 
PbB - " " 1913; 

BiS (Takahashi, 1919.) 


Konno, 1919; Pelabon, 
Jitsuka, I9i9«) 


ANTIMONY Tri Phenyl SULFIDE Sb(C,ngl,S. 


Fusion-point data are given by Pascal, 1933. 


Sb(C,H,),S 


+ P 0 (C,H_)- 

. asS(6.I.T, 

* A.0(cJh^® 


(Tri phenyl phosphine oxide.) 
(Tri phenyl phosphine sulfide.) 
(Tri phenyl arsine sulfide.) 
(Tri phenyl arsine oxide.) 


ANTIMONY 8ELENIDE8 SbSe, Sb^Se. 


Fusion-point data are given by Pelabon, 1908* for: 


SbS -»• Agj^Se and Sb^^Se AgSe. 
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SCANDIUM OXALATE Sc2(C204)s.5H20. 

Solubility in Aqueous Solutions of Ammonium Oxalate and of Hydro¬ 
chloric Acid. 


In Aq. Ammonia Oxalate at 25®. In Aq. Hydrochloric Acid at 25° 


(Wirth, 1914.) 


and at 50®. (Meyer, 1914.) 

Gms. per 100 Gms. 

Sat. Sol. 

Solid Phase. 

Normality of 
Aq. HCl. 

Gms. Sc2(Cs04)3 per 

100 Gms. Sat. Sol. 

C'oOj. ScjOj. 


' At 25®. 

At so®; 

1.624 0.3019 

Scj(( 3 i 04 )j sHjO 

0. I 

0.0299 

0.0420 

2.4 0.4012 


0-5 

0.0650 

0.0870 

4.478 0.7108 

“ +(NH 4 ) 2 Ca 04 

I 

0. 1020 

0.143s 



2 

0. 1716 

0.2556 



5 

0.4170 

0-6533 


Solubility in Aqueous Solutions of Sulfuric Acid. 

Results at 25°. (Wirth, 1914.) Results at 25® and at 50®. (Meyer, 1914.) 


Normality of 
Aq. H2SO4. 

Gms. Scj(C204)s 
per TOO Gms. 

Solid Phase. 

Normality of 
Aq. HjS64. 

Gms. Sc 2(C204)3 per too Gms. 

Sat. Sol. 

Sat. Sol. 


At 25®. 

At 50“. 

I 

0.1148 

SCj(C 304 ) 3 .SH 20 

0.1 

0.0385 

0.0562 

2.1 

0.2573 


0.5 

0.0997 

0.1481 

2.43 

0.2904 


I 

0.1663 

0.2493 

3-57 

0.4204 

** 

2 

0.3176 

0.4429 

4.86 

0-5834 

<4 

5 

0.7761 

1.1280 

100 gms. 

sat, solution 

of scandium 

oxalate in 

2.43 n H2SO4 + 0.3 n oxalic 

acid contain 0.0284 gni- SC2O8 at 25®. 



(Wjlrth, 1914.) 


SCANDIUM SULFATE Sc2(S04)3.5H20. 

Solubility in Water and in Aqueous Sulfuric Acid at 25' 

Gms. ScjCSOOj 

Solvent. per 100 Gms. Solid Phase. Solvent. 

Sat. Sol. 

Water 28.52 Scj(S04),.sH,0 

29.29 “ 


0. 5 W H2SO4 
I «H2S04 19.87 

Scandium sulfuric acid double sulfate, Sc2(S04)3.3H2S04. 
cone. H2SO4 of d = 1.6 contain 0.8616 gm. of the double salt. 


4.86nH2S04 
9.. 73 n H2SO4 
22.3s nH2S04 


Gms. Sc8(S04)3 
per 100 Gms. 
Sat. Sol- 

8 363 
1-31:5 

0.484 


(Wirth, 1914.) 

Solid Phase. 
Scj(S04),.sH20 


SCi(S04)3.3H/) 

100 gms. sat. sol. in 

(Wirth, 1914.) 
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SELENIUM Se. 

100 cc. of aq. 66 % K OH solution dissolve 9.19 gms. Se. This corresponds to 
an atomic ratio of 39.1 5 gm. atoms K; i 4 » 9 i gms. atoms Se, which shows that 
not all of the selenium is in the form of selenide. 

100 cc. of aq. 66 % Na OH solution dissolve 2.45 gms. Se. 

100 cc. of sat. aq. Ba (0H)2 solution dissolve 2.65 gms. Se after being kept several 
days at 80®. ( Calcagni, 1923 . ) 

Solubility of Selenium in Carbon Disulfide. (Moles and Jimeno, 1915.) 

Carefully prepared amorphous red selenium was used. The saturated solutions 
were analyzed by evaporating at ordinary temperature and weighing the residue 
after heating to no®. The solubility of selenium varies with the time which 
elapses after its preparation and with the time of exposure to light. Amorphous 
selenium in contact with carbon disulfide is transformed to crystalline selenium. 
The variations in solubility are probably due to this transformation. It is necessary 
to admit the existence of many varieties of red crystalline selenium with different 
solubilities. These varieties owe their origin to the action of the- solvent or of 
light and may be identical with the two monoclinic modifications studied by 
Muthmann. Some of the solubility results obtained by the authors are as follows : 


Gms. Se 

t“. per 100 gms. Se+CSj. Conditions of the determination. 

?. 0.0573 Solubility 1 hour after preparation of sample 

?. 0.0475 » 24 hours » » » » 

?. 0,0190 » 1436 » » >-• » » 

3 . 0.00191 Solution prepared in the dark : 3 hours 

12. 0.00247 » » >' •> •> » » 

12.. 0.00662 » » » » » 72 » 

9. 0 . 025 1 Same solution after 48 hours exposure to sunlight 

44 . o.i 586 Solution in boiling CS2 

o. 0.0184 The above solution cooled for 20 hours Se 


100 gms. selenium monochloride saturated with selenium by shaking in a 
thermostat at 25 ® for a very long time contain 9.78 gms. Se. ( Lenher and Kao, 1926 .) 
Solubility in Carbon Disulfide. 

(Marc, 1906.) 

100 CC. CS2 dissolve 0.065 amorphous Se at room temperature. Se which 
is heated to 180® for 6-7 hours is insoluble in CS2. Se crystallized from the 
melt at 200® is insoluble in CSa- Se heated once quickly to 140® is very slightly 
soluble in CS2. 

100 cc. CS2 dissolve at the boiling-i>oint 3-3.4 mgs. Se which has been heated to 
140° for I hr. 

100 cc. CS2 dissolve at the boiling-point 2 mgs. Se which has been heated to 
195® for 2 days. ^ (Marc, 1907.) 

100 gms. methylene iodide (CH2I2) dissolve 1.3 gms. Se at 12®. (Retgers, 1893.) 

Solubility of Mix Crystals of Selenium and Sulfur in Carbon Disulfide 





AT 25®. 

(Ringer, 1902.) 




Mols. per 

100 Mols. Solution. 

Mol. Per 
Cent Se in 

Mols. per 

100 Mols. 

Solution. 

Mol. Per 
Cent Se in 

CSs. 

Se. 

S. 

Crystals, 

' CSj. 

Se. 

S. 

Crystals. 

43 I 

0 

56.9 

0 

58.24 

2.35 

39-41 

55-67 

45.1 

0-93 

53-97 

3-54 

64.66 

1.58 

33.76 

68.38 

44.98 

1.03 

53-99 

3 - 8 i 

81. II 

2.4 

16.49 

58 7 

47.84 

2.07 

50-59 

8.69 

88.41 

2.17 

9.42 

61.5 

49-54 

2.19 

48.27 

16.4* 

91.38 

1.68 

6.94 

65 

47.62 

2.16 

50.22 

14.2* 

99-51 

0.49 

0 

loot 

46.12 

1.485 

52.39 

29 - 35 * 

99.14 

0.86 

0 

looj 


* Mix crystals homogeneous in all except these solutions. 

t * Solubility of hexagonal selenium. t =“ Solubility of amorphous selenium. 


Fusion-point curves for mixtures of selenium and other metals are given by 
Pelabon (1909). Results for Se -f Te are given by Fellini and Vio (1906). 
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Freezing-point data for mixtures of Se -|- S, Se -h Te and Se -f* S -f Te are 
given by Losana, 1923. 


Diphenyl SELKNIUM BEOMIDE (C«H*)sSeBr2. 

Reciprocal Solubility of Diphenyl Selenium Bromide and Diphenyl 
Tellurium Bromide in Water at 25®. 

(Pellini, 1906a.) 


Gms. per 1000 cc. Sat. Sol. 

Mol. % (QH*)r 
SeBr« in Cryst. 

(C«H8)iTeBr2. 

(C8H6)2SeBrj. 

Mixture. 

18.614 

0 

0 

17.400 

1.448 

4.91 

16.152 

4.172 

10.51 

IS 030 

6.210 

18.21 

13.320 

8.148 

24.98 

II.940 

11.420 

34-94 


Gms. per 1000 cc. Sat. Sol. 

ScBr, m Cryst. 


(C.H,)2TeBr,. 

(C,H,),SeBrj: 

SeBr* in Cryst. 
Mixture. 

10.224 

14.608 

44.89 

7.544 

19.876 

51.18 

6.780 

18.984 

94.25 

3.184 

17.392 

95-82 

0 

18.984 

100 


SELENIUM DIOXIDE SeO,.H.O. 

Solubility of Selenium Dioxide in Water, Determined by the 
Freezing-Point Method. (Manchot and Ortner, 1922.) 


t“- 

Gms. SeOt 
per 100 gms. sat. sol. 

Solid Pliasc. 

Gms. SoO* 

t“. per 100 gms. sat. sol. 

Solid Phase. 

— O.2.. , 

- 0.99 

Ice 

—20. 

53.60 

Ice 

— 1 .1.. 

.... 4.88 

» 

—23 i«ulec.). 

57.00 

» “f-SeO^.HjO 

— 5,0.. 

.... 21.83 

)) 

—21. 

58.0 

SeOi-H.O 

— 8.2.. 

.... 33.00 

» 

-12.5. . . . 

61.6 

)> 

— 9-9*. 

- 37.64 

)) 

— 

63.4 

» 

—II .3.. 

.... 40.65 

D 

7.6- 

68.32 

» 

6 

CO 

T 

. ... 44 

>) 

22.0.... 

72.52 

)) 

—14.9.- 

. 47-03 

)) 

42.0. , . . 

77.5o 

» 

—16.5.. 

. 49->o 

» 

65.0 .... 

82. 5 o 

)> 


Results for the system SeO^ ♦ HBr between 0® and 30® are given by 
Parker and Robinson, 1931* 


SOLnBILITY OP SlLBHIlTM DIOXIDE IK SEVERAL SOLVENTS, 
(da Ooninclc* 1900.) 


Solvent. 

t“. 

Gras. ScOa per 
100 cc.Solvent. 

Water 


38-5 

Ethyl Alcohol (93%) 

14.1 

10.2 

Methyl Alcohol 

II.8 

6.66 

Acetone 

15-3 

4*35 

Acetic Acid (Glacial) 

12.9 

1 .11 
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Solubility in Lead, in Zinc and in Silver. 

(Moissan and Siemens, 1904.) 


In Lead. In Zinc. In Silver. 



Gm. Si j^r 

100 GmsLead. 

t*. 

Gm. Si per 

100 Gms. Zinc. 


Gm. Si per 100 Gms. 
Silver. 

1250 

0.024 

600 

0.06 

970 

9.22 (58.02) 

1330 

0.070 

650 

0.15 

1150 

14.89 (27.66) 

1400 

0.150 

730 

0 -S 7 

1250 

19.26 (19) 

1450 

0.210 

800 

0.92 

1470 

41.46 (16) 

1550 

0.780 

850 

I .62 




The silicon which crystallized from the saturated solution in silver was found 
to be incompletely soluble in HF. The figures in parentheses show the per¬ 
centage soluble in HF in each case. 

Freezing-point data for mixtures of silicon tetraphenyl and tin tetraphenyl 
are given by Pascal (1912). 

SILICON Tetra BROMIDE SiBr^. 

Fusion-point data are given for SiBr^ + ^^^4 

Raeder, 1933. 

SILICON Tetra CHLORIDE SiCl^. 

Rbciprocal Solubility of Silicon Tbtra Chloribb and Sulfur 



Dioxide, 

, Determined by the 

Synthetic 

Method. 



(Bond and Sxephens, 

10 Z 9 .) 


^0 

(tea. 81 Cl^ per 

^0 

QMa. SlCl^ per 

jP 

(Mb. SlCl^ per 


100 0**' Mixture 


100 aes. Mixture 


100 flue. Mixture 

-76.5 

1.09 

“16.6 

19.34 

“ 6.3 

72.07 

-77.0 

1.97 

“12 .9 

23.18 

“12.8 

83.12 

“ 79.1 

1.97 

“ 9.2 

28.75 

“20.1 

88.46 

“ 70.2 

2.83 

“ 8.1 

30.67 

“38.6 

94.66 

“ 57.0 

4.36 

“ 6.1 

37.44 

“46.9 

96.03 

”46.6 

6.33 

“ 5.1 

45.29 

“ 72.4 

98.70 

“38.4 

8.35 

“ 4.9 

52.55 

1 

C 

98.84 

“ 32.4 

10.27 

“ 4*8 

56.71 

“ 79.2 

98.84 

“27.5 

12.37 

” 4.8 

60.72 

“76.5 

98.98 

“22.0 

15.40 

- 5.5 

68.00 

“67.7 

100.00 


Fusion-point data for: 

SiCl ^ Sil (Raeder, 1933.) 

” +■ TlCl^ (Nasu, 1933, i93^l«l 

SILICON Tetra FLUORIDE SiF^. 

Solubility of Silicon Tbtra Fluoride in Organic Solvents at 27 “ 33 ° 
AND A Total Pressure of 750-760^111. 

(Tartjutton, Egan and Frary, 1039.) 


Cl 


F 


QMS. 31 r 

, per 100 

(Ms. 

SIF^ per 100 

Vs---— 

Solvent /•£(;" aolvinE-1 

M. ^at. 

ioIT^ aoivent ^cc aoivenc 

gnu. aat. sol 

Methyl Alcohol (abs.) — 

32.8 

Amyl Alcohol 20.9 

17.3 

Rthyl " (96.iv^t.%) — 

39.0 

Glycol — 

26.2 

" " (abs.) 57.2 

36.4 

Di ethylene glycol — 

17.6 

’• " (96.iwt.%) 60.8 

37.8 

Glycerol — 

5.7 

•' " ( 94 . 3 vrt.%) 61.5 

38.1 

Acetone (anhydrous)3.2 

3.1 

" " (92.6vrt.%) 63.4 

38.8 

Acetic Acid 


" " (9i.ov«rt.9i) 63.9 

39.0 

(glacial) .1,1 

1.1 


Si SILICON 


1488 


SILICON Potassium Hexa FLUORIDE SiKoFf,. 

100 cc, sat. sol. of silicon potassium hexafluoride in water contain o.oo 544 

SiK2Fa at I 7 ® 5 . (von Hcvesy, Christiansen and Berglund, 1925 ..) 


SILICON IODIDES ShL, SiL. 

Solubility in Carbon Disulfide. 

(Friedel and Lachburg, 1869; Fricdel, 1869.) 

100 gms. CS2 dissolve 19 gms. Shle at 19*". 

100 gms. CS2 dissolve 26 gms. SiJe at 27®. 

100 gms. CS2 dissolve 2.2 gms. SiL at 27®. 


SILICA Si02. 

Solubility in Water and in Aqueous Solutions of Acids. 

(Lenher and Merrill, 1917.) 

A platinum bottle and stirrer were used. The silica was prepared by adding 
silicon tetrachloride to water. The gel thus formed was washed until free of 
HCl and dried between filter papers. Conductivity water was used and equi¬ 
librium was reached within 24 hours. The saturated solution was evaporated 
to dryness in a platinum dish. The residue was weighed and the silica volatil¬ 
ized with HFl + H2SO4. The difference was considered to show “the amount 
of silica which had changed from an unfHterable to a filterable state of division." 



Results for Aq. HCl: 


Results for 

Aq. H2SO4: 
90®. 

At 

25 °* 

At 

90®. 

At 

Per cent 

Gm. SiOs per 

Per cent 

Gm. SiOs per 

Per cent 

Gm. SiOa per 

HCl. 

50 cc. Sol. 

HCl. 

50 cc. Sol. 

HoSO,. 

so cc. Sol. 

0 

0.0080 

0 

0.0213 

3-9 

0 . 02 II 

3 

0.00665 

2 

0.0198 

7-3 

0.0186 

6.3 

0.00465 

3 

0.0186 

15.6 

O.OII 2 

II .1 

0.00245 

5-4 

0.0152 

25*4 

0.0058 

18.9 

0.0008 

7.6 

O.OII5 

36 

0.0034 

25*1 

0.0006 

10 

0.0091 

46.9 

0.0013 

34-6 

0.0003 

13.6 

18.6 

0.0056 

0.0029 

SS-6 

71 

0.0005 

0.0004 


At 90®, a slow current of CO2 through the solutions did not affect the results. 
Ignited silica reaches equilibrium very slowly as compared with silica gel. The 
true solubility of ignited silica is probably the same as that of gelatinous silica. 


Solubility of Silica in Melted Calcium Chloride. 

(Amdt and Lowenstein, 1909.) 


t“. 

Gms. SiOs 
per loo Gms. 
Sat. Solution. 

2*5 

800 

850 

3-8 

000 

■ 5.4 
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SILICA HYDRATE SSiOs.H.O. 

Solubility of Silica Hydrate in 3.0 Normal Ammonia at 18®. 

( Schwarz, 1916.) 

The hydrate was prepared by conducting silic6n fluoride into water. It was 
washed with water and dried at i 5 o®. It contained 9.04 % 0 . About 0.12 gm. 

quantities were shaken with 25 cc. portions of 3ro n ammonia and allowed to stand. 
The amount dissolved per 25 cc. increased with the time of shaking from 0.01 44 
after 4 hours to o.o 522 gm. after 228 hours. The curve drawn from the results 
showed that the maximum solubility was reached in about 200 hours. The 
solubility varies with the water content and modification of the silica. No ammo¬ 
nium silicate was formed. 

SILICO TUNaSTIC ACID HaSiWijOAs. 

100 gms. H2O dissolve 961.5 crystallized silico tungstic acid at 18®, and the 
solution has Sp. Gr. 2.843. 

TIN Sn Solubility of Tik in Raw Milk. 

(<>»«■. 1929 .) 

Highly polished 4 x 7.5 cm. strips of tin were each immersed in 50 cc 
portions of raw milk and rocked 46 times per minute for 30 minutes. The 
loss in weight of the Sn strips was determined and the results expressed 
as Mgs. Sn dissolved per sg. decimeter of surface exposed. 

0 Mg Sq dlaaolved 

Pdr sq. ch. of surface 


20-80 

8 s 

95 

STANNOUS BROMIDE Sn Br^. 


None 

0.378 

0.S16 


Br 


Fusion-point data are given for SnBr^ * Snl^ by Karantissis, 1927. 

TIN Tetra BROMIDE SoBr^. 

Solubility of Tin Tetba Bromide in Liquid Sulfur Dioxide. 

( Bond and Beach, 1926 .) 

The synthetic method was used and a special procedure was divised to prevent 


contact with moisture. 

Per cent 

t”. Per cent Solid Phase. t". SnBr^. Solid Phase. 

‘^- 9*45 . 100.00 SnBi\ 09.75. 4^*63 liquid layers 

^ 4 * 9<5 . 9^*74 » 25.00 . 26.09 » 

21. i 5 ...- 97.30 » . 21.67 » 

18.80. 96.24 » l6.3Quad.pt. 21.67 DH-SOi 

18.00. 95.62 » *i6.6. 20.39 » 

16.60 . 94*12 )> *8.0, i 3.2 . 16.55 ))H-SO, 

16.55 Quad. pi. 94.07 »■+• liquid layer * 1 . 8 , IO.7. l 4 .o 8 »’ » 

18.33. 93.67 liquid layer *— 17 .B, 7. I. 11.88 » » 

23 60. 92.75 » 5 ;43. 10.61 iiOi 

28.70. 91.65 » 3.20. 9*45 » 

34*^5 . 89.81 » 2.5. 8.93 » 

42.60..,.,.. 85.54 — 3.5. 6.29 » 

45.75. 82.49 » — 5.0. 5.37 » 

47*25 . 80. 3 i » —17.1. ^'.97 

47*70. 78.97 >> —21.8. 2.41 » 

48.60 . 75.14 » —24.0. 1.88 » 

48.6 ciil. I.... 71.38 » —87.7.’. 0.92 » 

48. 5 o. 64.00 » —45.7. 0.58 •) 

46. 3 o. 52.83 » — 53 . o5. 0.39 » 

41.67. 43.60 » * Unstable points. 


Fusion-point data are given for SnBr^ SnCl^ by Raeder, 1927. 
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Cl 


8TANH0U8 Nitroso Pheayl HYDROXYLAMINE SafC^Hg .S'(NO) .OJ^. 
8TAK8IC " " SB[C^ng.N(N0).0]^. 


One liter H^O dissolve 0.00003s gw. atom of the SnII compound 
(r 0.0042 gw.) at 18®. 

One liter H 0 dissolve 0.000031 gm« atom of the Sn IV compound 
(* 0.0024 gw.) at 18®. (Pinkus and Martin, 1937.) 


TIN TetraPHBNTL (Stannic) Sn(C«H»)4. 

Freezing-point data for Sn(C6H*)4 + Si(C4H#)4 are given by Pascal (1912). 


TIN OXALAtS (Stannous) Sn(COO),. 

100 gms. 95 per cent formic acid dissolve 0.16 gm. Sn(COO)t at 19®, (Aschan, 1913.) 


TIN CHLORIDE (Stannous) SnCI,. 

100 gms. HjO dissolve 83.9 gms. SnCl* at o® and 269.8 gms. at 15®. Sp. Gr. 
of Solutions 1.532 and 1.827 respectively. (Engel, 1889; Michel and Krafft, 1851.) 


Solubility of Stannous Chloride in Aqueous Solutions of 
Hydrochloride Acid at o®. 

(Engel.) 


Milligram Mds. per 10 cc. 
Solution. 

Sp. Gr. 
of 

Grams per 100 cc. 
Solution. 

HCT. 

iSnO*. 

Solution. 

HCl. 

SnCla. 

0 

74.0 

1-532 

0 .0 

70.26 

6.6 

66.7 

1.489 

2.405 

63-33 

13-54 

63 -75 

1.472 

4-935 

60.52 

24.8 

68.4 

1-524 

9.04 

64-95 

34-9 

81 .2 

1.625 

12.72 

77.11 

40.0 

94.2 

1.724 

14.58 

89-45 

44 0 

117.6 

1.883 

x6.04 

III .7 

49-4 

147.6 

2.114 

18.01 

138.6 

66 .0 

156.4 

2.190 

24.05 

148.5 

78.0 

157-0 

2.199 

28.43 

149-0 


100 gms. acetone dissolve 55.6 gms. SnCl* at 18®. (d^ «* 1.6.) (Naumaim, 1904.) 

100 gms. ether dissolve 11.4 gms. SnClj.2H20 at o®-35.5®. 

100 gms. ethyl acetate dissolve 31.2 gms. SnCl2.2H20 at —2®, 35.53 gms. at 
- 1 - 22 ® and 73.44 gms. at 82®. (von Laszynski, 1894.) 

100 gms. ethyl acetate dissolve 4.46 gms. SnCla at 18®. sat. solution 

*5 0.9215. (Naumann, 19x0.) 

100 gms. 95 per cent formic acid dissolve 4.1 gms. SnCb at 19®. (Aschan, 1913.) 
Freezing-point data for mixtures of SnClt 4 - ZnCb are given by Herrmann 
(1911)* Result’s for SnClg ^ are given by Karantissis, 1927. 
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Tm CHLORIDK (Stannic) SnCU. 

Distribution of Stannic Chloride between Water and Xylene. 

(Smirnoff, 1907.) 

Very concentrated aqueous stannic chloride solutions were agitated with 
xylene at various temperatures and the amount of SnCU, in terms of Cl, which 
entered the xylene layer was determined. The amount of Sn and Cl in the 
xylene was found to correspond to SnCU. 


Results for Xylene + SnCU.sHjO. Results for Xylene + SnCl4.4HiO. 



Gms. Cl per loo Gms. 

Gms. Cl per loo Gms. 


t\ 

‘ Aq. 

Xylene 

i“* Aq. 

Xylene 


66 

Layer, c. 

Layer, c'. 

Layer, c. 

Layer, c'. 


40.35 

0.08 504.4 

66 41.9 

0.92 

45*3 

80 

39*95 

0.18 228.5 

80 41.91 

1.56 

27 

97*5 

40.24 

0.33 122.I 

100 41.85 

2.52 

16.7 

III 

40.27 

0.68 59.3 

III 41.68 

3*23 

12.9 

Per cent Cl in SnCl4.5H20 * 40.38. 

Per cent Cl in SnCl4.4HsO 

» 42-37 



Results for Xylene -h SnCl4.3HiO. 




f. 

Gms. Cl per 

100 Gms. 




Aq. 

Xylene* 

Layer, c\ 




80 

Layer, c. 




43.2 

9*93 

4*4 



94 

42.54 

9*32 

4.6 



100 

4«.64 

10.56 

4.1 



III 

42.31 

10.03 

4-2 



Per cent Cl in SnCU.aHtO * 45.12, 

Distribution of Tin between Aqueous Hydrochloric Acid and Ether at 
Room Temperature. (Myiius, 1911.) 


When I gm. of tin as the chloride, SnCU, is dissolved in 100 cc. of aqueous 
hydrochloric acid and shaken with 100 cc. of ether, the following per cents of the 
metal enter the ethereal I^ers. With 20% HCl, 17 per cent; with 15% HCl, 
28 per cent; with 10% HCl, 23 per cent; with 5% HCl, 10 per cent and with 
1% HCl, 0.8 per cent of the tin. 

Additional data for the distribution of SnCl^ between water and Ethyl 
Ether at i8® are given by Smyth, ipaS* 

Data in the form of a diagram for the system SnCl^ FICl are given by 
Chretien and Varger, 1935, 

TIN Telra CHLORIDE SnCU. 


Solubility 

OF Tin 

Tetra Chloride 

IN Liquid Sulfur 

Dioxide. 



(Bond and Beach 

, 1926 ). 



r of 

t“ of 

Per cent 

t* of 

f of 

Per ceiil 

.m.. pt. 

solubility.* 

SnCb. 

ra. pt. 

solubility. 

SnCh. 

—32.7 


100.00 

—43.8 

—45.0 

67.47 

-38.7 


95.23 

—43.8 

—45.0 

66.06 

—4o.6 


92.66 

—43.9 

—45.1 

61.54 

—42.6 

—02.0 

86.16 

-44.0 

—45.3 

58.54 

—43.25 

—46.8 

82.41 

-44. r 

—45,9 

55.^4 

—43.6 

—45 • 7 

79-43 

-44.3 

—46.3 

50.76 

—43.6 

—45.7 

79.05 

-44.8 

—48.8 

44.27 

-43,4 

—45.6 

76.07 

—.17.1 

—57.5 

31.96 

-43.4 

-45.4 

75.76 

—49.8 


26.29 

—43.6 

—44.9 

72.62 

—63.0 


11.78 

—43.7 

-44.9 

71.75 

—72.7 


5.40 


* The temperature of solubility is that at -which luetastable liquid layers separate. 


Cl 
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100 gms. sat- solution of tin tetra chloride in selenium oxychloride (Se 0 Cl^) 
contain i 3.74 gms. Sn CI4 at (Wise, 1923 .) 


Fusion-point data are given for: 

SnCl SnI (Raeder, 1927.> 

•• TiCi (Nasu, 1933.) 

'• Formic Acid Ethyl Ester (i){2)(3) 

” " Methyl " (1) (2) 

” + Benzoic Acid Ethyl Ester (i)(3)(4) 

(1) Kurnakow, 1916; (2) Kurnakovr and Kanov, 1924? (3) Kurnakow, 
Perelmutter and Kanov, 1915; (4) Kurnakow and Perelmutter, 1924* 


F 


Methyl, Ethyl, etc. TIN FIiUORIBES. 


Solubility of Each Separately in Several Solvents. (Krause, 1918.) 

Gms. compound per 100 gins. 


Compound. 

Formula. 


CHjOH. 

CjHsOII. 

H, 0. 


Trimethyl Tin Fluoride 

(CHs),SnF 

3i.3 

2.45 

I .08 

O'. 846 

o.oo5 

Triethyl » 

(C,H5)3SnF 

32.3 

4.39 

2.20 

0.182 

o.o 34 

Tri 71 propyl » 

(nC 3 H,) 3 SnF 

3i.3 

4.26 

2.73 

0.020 

0.118 

Tri isobuiyl » 

(j 04119)3 SnF 

3i.6 

0.614 

0.414 

0.012 

0.100 

Tri isoamyl » 

(i C 5 H 1 , )3 Sn F 

3i.3 

1.22 

I .o3 

o.oo3 

0.967 

Diethyl n propyl » 

(CjHs),(nC 3 H,)SnF 

3i .0 

6.93 

3.78 

0.12 

o.oo5 

Dimethyl Tin Difluoridc 

(CH3)jSnF3 

3 o .7 

0.33 

0.081 

4.66 


Diethyl » 

(C3H3)>St,F9 

3o.8 

2.64 

0.45 

2 .o 3 

0.047 

Di n propyl » 

(raC 3 H 7 )sSnF, 

32.0 

I- 9 I 

0.93 

0.22 

- 


TIN IODIDE (Stannous) Snij. 

Solubility in Water and in Aqueous Hydriodic Acid. 
(Young, 1897.) 


t®. Gms. Snl2 per 100 Gms. Aqueou.s HI Solutions of: 



'o%*»H20. 

5 - 33 % • 

9.60%, 

15.2% • 

20 - 44 %* 

24.8%. 

304%. 

36.82%? 

20 

0.98 

0.20 

0.23 

0 .60 

I.81 

4.20 

10.86 

25-31 

30 

1.16 

0.23 

0.23 

0.64 

I.81 

4.06 

10.28 

23.46 

40 

1.40 

0-33 

0.28 

0.71 

I .90 

4.12 

10.06 

2315 

SO 

1.69 

0.46 

0.38 

0.82 

2.12 

4-34 

10*35 

23.76 

60 

2 .07 

0.66 

o-SS 

I .11 

2-51 

4.78 

11.03 

24.64 

70 

2.48 

0.91 

0.80 

1-37 

2 .92 

5-43 

11.97 

25.72 

80 

2 *95 

1.23 

1-13 

1.83 

3-70 

6.38 

13*30 

27.23 

90 

3-46 

1.65 

1.52 

2.40 

4-58 

7 *82 

15*52 

29.84 

100 

4-03 

2.23 

2-04 

3-63 

5.82 

9.60 


34-05 


TIN IODIDE (Stannic) Snii. 

Solubility in Organic Solvents. 



(McDermott, 19x1.) 



Solvent. 

t®. 

Sp. Gr. 

Gms. Snii per 


Sat. Sol. 

100 Gms. Sat. Sol. 

Carbon Tetrachloride 

22.4 

1-59 

5-25 

n 

50 

1.63 

12.50 

Chloroform 

28 

1.50 

8.21 

Benzene 

20.2 

0.9s 

12.65 
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Solubility of Stannic Iodide in Carbon Disulfide. 

(Sneider, 1866; Arctowski, iSgs-’gS.) 


Gms. Snl4 per loo Gms. 

- 94 *- “ 89 ^ -84“. 

-58". 

Ord. temp. 

Solution 


9.41 

10.65 9.68 10.22 

16.27 

59 - 2 ( 5 ) 

100 gms. methylene iodide, CH2IJ, dissolve 22.0 gms. SnL 

at 10°. 

So. Gr. of 

solution = 3.401. 



(Retgers, 1893.) 


Solubility of Stannic 

Iodide in Sbvbral Solvents. 




(Dorftoan and Hildebrand. 1927.) 




Ons. sni per lOO gaa. 


GAS. Sil per 100 ms. 

Solvent 

aat. 

aoluUon at: 

Solvent 

sac. 

% 

solu^on at: 


10* 

40° ^ 



2!^ 40® ' 

Heptane 

2.02 

3.36 5.24 

Toluene 

9.99 

14.89 21.93 

Ethyl Ether 

3-64 

4.80 6.36 

m Xylene 

8.62 

13*42 20.00 

CCl^ 

3*56 

S.69 9.04 

Ethylene bromide 

9.11 

14*i6 20.91 

Chloroform 

4.94 

8.28 12.91 

CSi 

49.01 

58.53 67.56 

Benzene 

9.76 

15*17 23.02 

Sulfur 

(76.2) 

(90.8) — 





(104®) 

(130°) 


Solubility op Stannic Iodidb in Sbvbral Lequij) Paraffins. 

(Dice and Hildebrand, igss.) 


Results for: 



n Octane 


n Heptane 


n Hexane 


iso Octane 

t Mol, fraction 

t° 

Mol. fraction 

t° 

Mol. fraction 

t® 

Mol. fraction 

SQI 

^ In aat. aol. 

Skil^ In sat. aol. ShT^ in sat. aol. 

Snl^ In aat. sol. 

127.3 

0.3602 

127.6 

0.2836 

138.1 

0.2531 

183.4 

0.3029 

129.4 

0.3824 

130.9 

0.3220 

143*4 

0.2887 

191.6 

0.3692 

131.1 

0.4454 

134.8 

0.3720 

146.4 

0.3225 

194.9 

0.4592 

131.3 

0.4541 

136.4 

0.4340 

148.8 

0.3714 * 

195.3 

0.50 

132.0 

0.52 

136.8 

0.48 

*149.4 

0.42 

195.4 

0.5193 

132.3 

0.5418 

136.7 

0.4861 

148.7 

0.4526 

194.9 

0.5380 

131.5 

0.5832 

135.4 

0.5606 

145.4 

0.5344 

193.6 

0.5920 

130.2 

0.6297 

131.5 

0.6105 

138.2 

0.5916 

181.5 

0.6922 

129.4 

0.6430 

127.2 

o.68i8 






*= Critical solution temperature; iso Octane = 2.2*4 Tri methyl pentaine. 
Solubility of Stannic Iodidb in Silicon Tbtra Chloride. 

(Hildebrand and Neglahl, 1977 .) 


.0 

Mol. fraction an 

4 

jO 

Mol. fraction an^ 


c 

in aat. aol. 



In aat. aol. 


0.2 

0.155 

Solid 

139.4 

32.53 

Licluid 

25.0 

0.381 

VI 

139.8 

37.62 

rt 

40.0 

0.639 

II • 

139.9 

39.00 


81.3 

2.36 

II 

139.7 

43.16 

ft 

112*1 

6.43 

II 

139.5 

43*54 


115.6 

7.40 

II 

139.1 

45.06 

M 

131.0 

65.36 

II 

138.8 

46,95 

M 

130.9 

21.56 

Li9uidi35.7 

51.21 

M 

133*4 

24*21 

It 

135.8 

51.62 


138.2 

29.58 

II 

132»4 

55.12 



* Critical solution temperature. 

Fusion-point data for the system SnltCIIg)^ ^ given by 
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Tm HYDBOJODE (Stannous) Sn(OH)r. 

One liter of the saturated solution in water contains 0.0000135 gm. mols. 
Sn(OH )2 at 25°. (Goldschmidt and Eckhardt, 1906.) 

Solubility of Stannous Hydroxide in Aqueous Sodium Hydroxide 
Solutions at 25®. 

(Goldschmidt and Eckhardt, X906.) 

The authors desired to ascertain whether the mono, NaHSnOs, or the disodium 
salt, NaaSnOa, predominates in alkaline tin hydroxide solutions. Given amounts 
of carefully prepared tin chloride, made from tin and HCl, and sodium hydroxide 
solutions were mixed in vessels containing hydrogen. The mixtures were shaken 
at 2$** and the clear supernatant solutions in contact with the precipitated 
Sn(0H)2, analyzed. 


Gm. Mok. per Liter. Gm. Mols. per Liter. 

- .. ^-A- 


Total Na. 

- jk _ 

NaHSnOj. 

NaOH. * 

Total Na. 

NaHSnOj. 

NaOH. 

0.00451 

0.0009845 

0.003525 

0.02250 

0.00838 

0.01412 

o.oo(^ 

0.00218 

0.00462 

0.02788 

0.01038 

O.OI 7 SS 

0.01149 

0.003495 

0.007995 

0.02940 

0.00874 

0.02066 

0.02143 

0.00^35 

0.01449s 

0.03012 

0.00865 

0.02147 

0.02143 

0.006^ 

0.01483 

0.03036 

0.01082 

0.01954 

0.02186 

0.00628 

O.OISS75 

0.03044 

0.009405 

0.021035 


Solubility in Aqueous Sodium Hydroxide Solutions. Moist Tin 
Hydroxide Used. Ordinary Temperature. 

Okubenbauer, 1903.) 


Gma. ner ao cc. 
S<xution. 

Mol. ” “• Mol. 

Dilution of the Dilution of the 

Na. Sn. 

NaOH. Na. 

Sn. ' NaOH. 

0.2480 0.1904 

1.86 0.8326 

0.5560 0.5s 

0.3680 0.2614 

1.25 0.9661 

0.7849 *0.48 

0.6394 0.4304 

0.72 2.1234 

1.8934 0.23 

STANNIC SULFIDE SaS,. 



Solubility of Stannic Sulfibx in Aqobous Solutions of Ammonia. 


(EpllL 1982 .) 


The determinations were 

made by boiling mixtures of sulfide and aqueous 

ammonia of various concentrations for 5 minutes 

over a Bunsen burner. 

The solutions thus obtained were analyzed for tin and the residual 

ammonia. 



Percent oonccntratlon of nr. in colrent 

_____ _ fl__ - — 

GNs. anS^ dlaaolved 

/ at beginning 

at end ; 

per lOOcc sat. aol. 

1.0 

0.8 

0.13 

3 *P 

2.3 

0.33 

6 .a^ 

3.8 

0.49 

12.0 

7.0 

0.85 

25.0 

I 2 .p 

1.26 


The effect of variation in time of heating and of the ratio of sulfide 
to ammonia was also studied. 


TIN SULFATE (Stannous) SnS04. 

100 gms. H2O dissolve 18.8 gms. SnSO^ at 19® and 18.1 gms. at 100®. (Marignac.) 
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STANNUM Sn 


STANNUM 

Equilibrium im thr Systbm Stakhous Oxibi, Sulfur Trioiidr amb Water. 
(D«Dtaafi and Kln& 1935.) 


Results at 35° 


d. of 

Ois. per too 

0^8. aat. a 

aac. aol. 

sno 

»3 

1.004 

0.30 

0.30 

1.030 

l-l 

1.36 

1.040 

3.07 

1.87 

1.065 

4.56 

3.76 

1.090 

6.30 

3.72 

1.130 

8.03 

4.85 

1.185 

11.68 

6.79 

1.250 

15.1s 

8.87 

1.270 

16.30 

9.50 

1 .300 

17.56 

10.37 

1.265 

14.64 

10.52 

1.240 

11.83 

10.64 

1.330 

9.43 

13.85 

1.210 

6.39 

15.92 

1.239 

2.98 

23.00 

1.307 

1.50 

31 .30 

1 .404 

0.60 

40.90 

1.508 

0.36 

49.63 


Solid 

Pbaaa 


1 . 2.4 


+ 1 . 

1 


' + S11SO, 
SnSO. 



Results at 50® 


d. of 1 

das. par 100 

sat. 

801 . Solid 

sat. sol. '' 


^~*r 


1.018 

1.04 

0.68 

1 . 3.2 

1.037 

2.53 

1.53 

1.1 

1.058 

3.80 

2.17 

1.1 

1.145 

9.33 

5.64 

M 

1.330 

14.00 

8.30 

It 

1.345 

14.81 

8.74 

•• + SnSO 

1 .320 

8.74 

14.13 

SnSO^ 

1.263 

7.42 

19.66 


1.326 

5.06 

28.43 

M 


1.3.4 * SnSO.3SnO.4HgO 
1 , 2.2 * SnSO . 3 Sn 0 . 2 H 0 
1,1 z SnSO^.SnO 


STBONTIUM AB8ENATE8 SrllAsO^, and SriH^AsO^j^. 

Equilibkium ik the System Steoktiom OriiiE, Aesekic 
Pektoxidb ahb Water at 25° • 

(Tartar, Rica and Sato, 1331 .) 


i 

t. of 

ana. par tOO 

ipia. aat. 

aal. solid 

d. 

of 

Oia. par 100 

0|8. aat. 

-a’s;— 

aat. aul. 

^ 1 * 77 “ 


^ Phaaa 

sat. 

aol. 


8r0 

1 . 

001 

0.18 

0.14 

SrHAsO^ 

1 

.489 

33.59 

5.98 

1. 

010 

1.01 

0.48 

If 

1, 

.542 

37.59 

5.60 

1. 

> 042 

3.33 

1.56 

M 

1 

.555 

39.71 

5.01 

1, 

,odo 

5.41 

3.43 

" 

l 

.605 

42.94 

4.44 

1. 

, 126 

8.33 

3.84 


1 

.805 

55.20 

2.23 

1 ( 

• 199 

12.29 

5.72 

H 

1 

.851 

57.97 

1.32 

1 

.273 

17.31 

7.30 

»+SrOsO 1 

►el 

.999 

64.75 

0.43 

1 , 

.339 

23.38 

6.81 

Sr(Hj,AsOjj 

2 

.236 

71.71 

0.09 

1 , 

. 362 

36.08 

6^34 







il. Solid 
Pbaaa 


so 
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STBOHTIUM CACODYLATE Sr[(CHgljAsO^] 

SOWIBILITT OP StROHTinM Cacobtlati! ih Watrr. 
(tioiiaisp i 9 :v.) 


.0 

GMs. 

SrI(CH,),AMl Solid 

Cp 

Qrs. Sr[(aHg)g^ 

isojg Solid 

t 

per 100 918. sat. 

aol. Phase 


par 100 918. sat. aol. Phase 

0 


44.11 

Sr[(Cll,lgA 30 j . 

52 

67.94 


8.5 


46.71 

“ IS".® 

57 

68.42 

Sr[(CH,l 3 As 0 j^.Rjb 

17.0 


50.34 

tl 

60 

69.01 


19 


52.60 

f» 

62 

69.25 

r 

22.5 


54.90 

It 

67 

69.50 

It 

27.0 

m.pt. 

60.70 

It 

72. 

5 69.97 

It 

31 


62.01 

Sr[(CH,)^AsOj .3 

79 

70.75 

II 

35 


62,92 


83 

71.50 

" 

40.5 


65.05 

It 

84 

72.50 


45 


66.25 

It 

94 

73.14 

It 

50 


67.52 

** 

99 

74.34 

It 


Solubility op Strontium Cacodylatk in Alcohols. 

(Tlollals, 193e.) 


Solvent 

^0 

diS. Srf(CHg)gAa0g:)^ 

Solid 

t 

per 100 gps. sat. ao'l. 

Phase 

Methyl Alcohol 

12 

56.08 SrrCCHjI 

I*As 0 , 1 .,. 7 H ,0 

Ethyl Alcohol (95%) 

15 

38.40 

II 

Ethyl Alcohol (abs.) 

IS 

38.60 

It 


STRONTIUM BROMIDE SrBr2.6H20. 

Solubility in Water. 



(Average curve from results of Kremers, 1858; and Etard, 1894.) 

Gms. SrBra i^r 100 Gms. Gms. SrBrj per 100 Gms. 

li . 

Elution. 

Water. 

■ 

Solution. 

Water. 

0 

46 

85-2 

40 

55 -2 

123.2 

10 

48.3 

93 

50 

57-6 

13s-8 

20 

50.6 

102.4 


60 

ISO 

25 

SI-? 

107 

80 

64.5 

181.8 

3 ^ 

52-8 

III.9 

100 

69 

222.5 


Sp. Gr. of sat: solution at 20® approximately i./o. 

100 gms. abs. alcohol dissolve 64.5 gms. SrBra at o®. Sp. Gr. of solution =* 1.21. 

(Fonzcs-Diacon, 1895,) 


Solubility of Strontium Bromide in Aqueous Solutions 
OF Hydrobromic Acid at 25®- 
(Sco&c and Durtiaa. 1930.) 


Qia. par 100 gi^. sac. aol. Solid 

nir ^ ^rBr^ ^ Phase 

0.0 49.93 SrBr .6H2O 

3.77 45.18 ^ 

9.39 38.21 

17.50 28,36 ” 
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STKONTIUM BBOMIDE SrBiv.eHsO. 

Freezing-Points of Aqueous Solutions of Strontium Bromide. (Milikan, 1917.) 


— 1.7. 
~ 4 .^-* 
-- 8.4. 

—i 3 . 5 . 


Gms. SrBrj 
per 100 gms. sat. sol. 

6.9 

... 13.9 

... 23.2 
... ag.S 


Solid Phase. 

Ice 


Gms. ^irllra 

t". per 100 gms. sal. .sol. 

-19.0. 34.8 

28.0 (eulec.). 41 *7 


Solid Phase. 

Ice 

» -t-SrBi’g.oIIiO 


O. 46 .8 (Kremers) SrBr. 2 . 61 l 20 


Solubility of Strontium Bromide in Aqueous 
Solutions of Strontium Oxide at and Vice Versa. (Millikan, 1917.) 


Gms. per 100 gms. 
sat. sol. 


Gms. per 100 gms. 
sat. sol. 


SrBrj. SrO. 

Solid Phase. 

SrBrj. 

SrO. 

Solid Phase. 

49-79 0-0 SrBrj.BHjO 

40.66 

0.84 

SrBrj .SrO. OHjO-l-SrO. 01 

49-78 0.21 

w+SrBro.SrO.qHiO 

38.68 

0-79 

SrO.gHoO 

48.06 0.25 

SrBrj.SrO.qHjO 

35.83 

0.73 

» 

47.C 5 0.28 

» 

27.33 

0.66 

)) 

44 0.47 

» 

21.46 

0.65 

» 

42.76 0.61 

» 

16.27 

0.66 

» 

41.78 0.64 

)) 

0.0 

0.85 


Solubility of Strontium Bromide in Aqueous 

Solutions of Strontium 


Nitrate 

AT 25°. 




(Harkins and Pearce, 1916.) 



Mols. per 1000 Gms. HjO. 

Gms. SrBfa of Mols. net 1000 Gms. H3O. 

Gms. SrBr, g of 

Sr(NOa)j. SrBrj. 

per 1000 urns. ^ . 

HjO. Sat. Sol. 

Sr(NO,)a. 

SrBrj. 

per 1000 Gms. „ , 

HjO. Sat. Sol. 

0 ‘ 4.3080 

1066.I 1.7002 

0.30663 

4-3180 

1068.8 1.73766 

0.036 4-3105 

1066.95 

0.61124 

4.3190 

1069.17 1.74866 

0.07216 43125 

1067.42 1.70325 

I.8610 

4-3390 

1073.97 1-77368 

0.14568 4-3170 

1068.54 1.72844 





Br 


Data for equilibrium in the system strontium bromide, strontium oxide and 
water at 25® are given by Milikau (1916). 


STRONTIUM BROMIDE 


SrBr^.e.HgO. 


The composition of the homogeneous mixture (Plait Point) of the system 
composed of Strontium Bromide, tertiary Butyl Alcohol and h'ater at 25° 
was found by Ginnings, Herring and 'ifebb, 1933, to be 

20*4 gms. SrBr^ -*■ 29*8 gms. ter. (CHgl^COH -*• 49.8 gms. Hj,0. 

The original results for the remaining points on the binodal'curve are 
aot given but only the values of a series of constants calculated by 
means of empirical equations. 


Equilibrium ih the System Strontium Bromide, Urea and Water at 11®. 

(de Carli, 19.32.) 


(lR8. per 

100 0Ba. aau aol. 

w 

. Solid 

(Bis. per 

L(X) 0na. sac. sol. 

Solid 



1 Phase 

^ SrBr^ 


Phase 

47.20 

0.0 

SrBr .6H 0 

35.23 

29.90 

1.4.2 

47.20 

3.71 

M 

28.20 

36.50 

It 

46.50 

15.20 

II 

25.78 

40.12 

C 0 (NII-l, 

46.18 

19.50 

" 1.4.2 

21.50 

40.45 

II 

42.52 

22.56 

1.4.2 

14.27 

40.90 

II 




— 

40.84 

II 


1,4,2 = SrBr2.4C0(Nf^)g.2Hg0.' 
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Solubility of StuoirTiirM Bromibi im Pitri Mithyl Alcohol 
ANB in Pur* Ethyl Alcohol. 

(Lloyd, nrem, aiyn«Qm. Boimol and Jones, 19 R 8 .) 

Results for Methyl Alcohol Results for Ethyl Alcohol 


t® 

(tea. SrBr^ per Solid 

100 fl»8- GM^H . Phas* 

t® 

0»8. SrBr^ per 
100 isa. C^HgOH 

Oolid 

Phase 

10 

115.0 SrBrjj.iiCHgOH 

10 

63.6 

SrRrg.iCgHjjOH 

20 

119.4 " 

20 

63.9 

" 

30 

123.4 

30 

64.9 

II 

40 . 

125.5 " 

40 

73.5 

II 

50 

139.6 SrBr..4Clij.0H 

50 

75.2 


60 

136.1 " 

60 

75.5 

" 

70 

144.6 ” 

80 

75.B 

If 


100 cc Iso Amyl Alcohol (dso.gos) dissolve 30,5 gms. at 25® 

STBONTIUM BROMIBE (Yagoda, 1930.) 



Solubility 

OF Stbobtiun Bromibh ih 

Absolbtb Acbtonb. 


(Bail, 

, BDwlandia, Benfard, lliamaa and Jenea, lose.) 



(feia. SrBr^ par 

Solid 

.0 

Ska. BrBr par 

Balld 

t® 

100 pa. (GHjlgOO 

Phaaa 

t 

100 

91 a. (CH^)^00 

Phaaa 

0 

0.869 SrBr 0 

28.5 


0.429 


10 

0.753 


35 


©.359 

SrBr,.C,H’0‘ 

ao 

0.599 

tf 

40 


©.323 


27 

0.454 

If 

50 


0.274 

It 


100 gwa. li<iuid Ammonia (NH^) dissolve 0.008 gw- at 0®. 

(Liahard and Stephens, 1934.) 

STKOimXJM BEOMATS Sr(BrOt),. 

One liter <rf aqueous solution contains 0.9 gm. molecules or 309 gms. Sr(lrOi)i 
at 18^. (Kdbliaimdi, 1897.) 

STRONTIUM MKTHIONATE SrCH^gO^S^. 

100 gms. HgO dissolve 2.14 gm. SrCII^O^S^g at 25®- (Backer and 
Terpstra, 1929.) 


STEONTIUM rOEMATl Sr(HC00)2.2H,0. 


Solubility in Water. (Stanley, 1904.) 


f. 

Gn j. Sr(HC(X))i per 
100 Gms. HjO. 

SoUd Phase. 

f. 

Gms. Sr(HCOOh per 
zoo Gms. H3O. 

Solid Phase. 

0 

7.02 (8.35) 

Sr(HCCX)),.2H,0 

67.5 

20.62 (21.76) 

Sr(HCOO),.2H,0 

II 

8.08 (9.54) 

<( 

81.5 

26.14 (26.36) 

“ 

28.6 

11.62 (13.25) 

« 

86 

27.58 (27.57) 

Sr(HCOO),.H.O 

37-4 

13.01 (14.68) 

U 

91.7 

27.01 (27.07) 

“ 

SI -4 

16.31 (17.83) 

U. 

100 

26.57 (26.72) 

“ 


There appears to be an error in the calculation of the results as given by the 
author in his table. The figures given above in parentheses have, therefore, 
been calculated from the weights of SrS04 record^ in the original table and 
show the weight of Sr(HCOO)* per 100 gms. of saturated solution. 
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Later very careful determinations of the solubility of Strontium 
Formate in Ivater by Ashton, Houston and Saylor, 1933, are as follows. 


t° 

Oros. Sr(HC 00 )g 
100 0 ns. HgO 

per Solid 

0 

9.1 

Sr(HC00)2.2H 

10 

10.6 

II 

20 

12.7 

II 

30 

15.2 

II 

40 

17.8 

II 

50 

21.0 

II 


^ Ona. Sr(HC 00)2 per Solid 

^ 100 sns. HgO Phase 


60 

25.0 

Sr{HCOO),.2H,0 

70 

30.0 


72 

31.2 

II 

80 

31.9 

Sr(HCOO)^ 

90 

32.9 

II ^ 

100 

34.4 

II 


Equilibriitm in the System Strontium Formate, Formic Acid & Water at 25®. 

(Dunn and Philip, 1934.) 


Qtais. per 100 9 ns. sat. sol. Solid Gtois. per 100 gns. sat. ^1. Solid 


HoObri 

^rCHOOOig 

Phase 

^ HtiOOH 

Sr(H(iOO)g 

Phase 

0.0 

12.52 

SriHCOOj.aHgO 

61.5 

20.51 

SrlHCOOlj, 

18.01 

13.30 

63.3 

20.74 

" 

34.24 

14.17 

II 

64.7 

20.94 

II 

41.5 

15.28 

II 

68.7 

21.3 

"+2Sr(HC00) JICOOH 

48.0 

16.40 

II 

70.5 

22.04 

2Sr(HC00)-.Hd)0H 

53*4 

18.27 

II 

72.3 

22.54 

11^ 

57.3 

20.07 


74.3 

23.07 

II 

STRONTIUM ACETATE SrCCHaCOOs-IHiO. 





Solubility in Water. 


CH 



(Osaka and Abe, 191J.) 


r. 

SoUd Phase. 

t“. 

Solid Phase. 

0.05 

36.93 

Sr(CH,C 00 ),. 4 H 20 

25 

40.19 

SrCCHjCOOj.JHaO 

S 

39*91 

it 

35*03 

38.82 


10 

43 *61 

“ 

50 

37-35 


8.4tr. pt. 43.1 

“ +Sr(CH 8 COO) 2 .iH.O 

70 

36.24 

€i 

8 

43 5 

Sr(CH 3 C 00 ) 2 .iH 20 

80 

36.10 

U 

10 

42 -95 

“ 

90 

36.24 

€€ 

15 

41.90 

“ 

97 

36.36 

a 


Equilibrium in the System Strontium Acetate, Acetic Acid and Water at 25°* 

(Dunn and Philip, 1934.) 


Ons. per 

100 gna. sat. sol. 

Solid 

Oma. per 100 ^a. sac. sol. 

Solid 

^CHgOOOH 

St~iCH^OOO)~\ 

Phase ^ 

CH3OOOH 

Sr(CH3C00)^ 

Phase 

0.0 

28.79 

2 Sr(CH_C 00 )„.H 0 

50.4 

15.21 

5.5.9 

2.75 

28.20 

n ^ 

57.3 

15.25 

1.2.2 

11,62 

22.09 

” 

65.2 

14.32 

II 

22.63 

18.27 

5.5.9 

71.9 

14.42 

11 

33.10 

16.49 

II 

76.1 

16.90 

II 

41.6 

15.56 

II 




5.5.9 

= 5 Sr(CH 3 C 00 ) 2 . 

sCHjCOOH-oHgO; i. 

2.2 = 

Sr(CH 3 C 00 ) 2 . 2 CH 3 

,C 00 H. 2 H 20 . 


100 pure Methyl Alcohol, sat. with anhydrous strontium acetate 

contain 0.26 gm. SrlCH^CCX))at 15® and 0.18 gni. at 66® (b.pt.). 

(Henstock, 1934.) 
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Sr STRONTIUM 

Solubility of Strontium Acetate in Anhydrous Acetic Acid. 

(Davidson and Chappell, 1933,) 


an. 

Mol. Percent Sr(CH 2 C 00 )j> Solid 

tta. 

Mol. Percent Sr(CH 000 )- 

Solid 

t 

In sat. sol. Phase 

t 

in sat. sol. 


Phase 

1C.6 

0.0 CH COOH 

66.5 

5.89 

Sr(CH COOl.CH COOH 

15*5 

2.08 

77.5 

6.52 


(1 

14.5 

4.31 " 

36 .0 

7.12 



13.69 

5.73’ 

101.1 

8.57 


» 

13.02 

7.15* " 

108.8 

9.52 


» 

17.0 

4.76 Sr(CH COOlg.CHpOH 

111.5 

9.95 



29*7 

4.85 

118.5 

10.45 

Sr(CH 


50.0 

5.2 

121 .8 

10.76 




STEONTIUM TARTRATE SrC4H406.3H20. 

Solubility in Water. 

(Cantoni and Zachoder, 1905.) 



Gms. 


Gms. 


Gms. 

t“. SrC4H406.3H20 per 

t“. 

SrC 4 H 406 . 3 H 20 per 


SrC4H40a.3H20 per 

100 cc. Solution. 


100 cc. Solution. 


100 cc. Solution. 

0 

0. II 2 

25 

0. 224 

60 

0.486 

10 

0.149 

30 

0.252 

70 

0.580 

IS 

0.174 

40 

0.328 

80 

0.688 

20 

0. 200 

50 

0.407 

85 

0.75s 

Solubility 

OF Strontium Tartrate in Aqueous Solutions of Acetic Acid 



AT 26^-27®. 





(Herz and Muhs, 1903.) 



Normality of 

Gms. per loq cc. Solution. 

Normality of 

Gms. per 100 cc. Solution. 

Acetic Acid. 

CH3COOH. 

SrC^HA-sHab. Acetic Acid. 

CH3COOH. 

SrQH^Ofl-sHsO. 

0 

0 

0. 227 

3*77 

21.85 

1.051 

0-565 

3-39 

0.678 

5.65 

33-90 

0.982 

1.425 

8.15 

0.864 

16.89 

101.34 

0.184 

2.8s 

17.10 

0.996 





STRONTIUM TARTRATE Active, C4H406Sr.4 H^O; Racemic,GsHsOisSi^ 
.8H2O. 

Solubility of Active and of Racemic Strontium Tartrate, 

Each Separately, in Water. (Doboux and Cuttat, 1921.) 

Saturation was secured by continuous agitation in a thermostat for 7 to 10 hours. 
The strontium was determined as carbonate and as sulfate. 



Results for the 

Active salt. 


Gras. C, H^OaSr 

Solid 

t^ 

per loo gms. sat. sol. 

Phase. 

0.0. 

... 0.0942 

CvIlvOoSaHsO 

12.5. 

... 0.1285 

» 

25.0. 

... 0 1760 

» 

37.5. 

... 0 2395 

w 


Results for the Racemic salt. 

Gms. C, II, OoSr Solid 

t”. per 100 gms. sat. sol. Phase. 

0.0- 0.0107 G8H80i2Sr2.8H2 0’ 

12 . 5 .... 0;0202 » 

25 . 0 .... 0.0297 

37.5 0.0392 
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STRONTIUM MALATE SrC4H406. 

Solubility in Water. 

(Cantoni and Basadonna, 1906.) 


t®. 

Gms. per 100 
cc. Solution. 

t®. 

Gms. per 100 
cc. Solution. 

t®. 

Gms. per 100 
cc. Solution. 

20 

0.448 

40 

1-385 

55 

2.460 

25 

0-550 

45 

1-743 

60 

2.821 

30 

0.752 

50 

2 -098 

65 

3.148 

35 

1.036 



70 

3-360 


STRONTIUM MALATE Active, C 4 H 405 Sr. 4 H 20 ; Racemic, C8H80,oSr..5H.O. 

Solubility of Active and of Racemic Strontium Malate, 

Each Separately, in Water. (Duhoux: and Cuttai, 1921 .) 

Saturation was secured by continuous rotation in a thermostat for 7 to 10 hours. 
The strontium was determined as carbonate and as sulfate. 


Results for the Active Salt. 


Results for the Racemic Salt. 

Solid I^hase. 




Gms. C.H^OsSr 



Gms. CglLOmSl'a 

t" 


per 100 gms. sat. sol. Solid Phase. 

t". 

per 100 gms. sat. sol. 

0. 

.0. 

.. 0.198 

C.H.OsSr.dHsO 

0.0. 

0.290 (. 

Ti, 

. 5 . 

o. 33 '>. 

» 

12.5. 

.. 0.3 

>.•3 

.0. 

0.490 

» 

25 . 0 . 

0.42a 

H; 

. 5 . 

0.781 

)> 

37.5, 

.. o. 55 o 


Solubility of Strontium Malate in Aqueous Solutions of Strontium Chloride 

at (Walker, 1925 .) 

Constant agitation in a thermostat was employed for obtaining saturation. 
The results are expressed in terms of gram molecules of the saturating salt per 
1000 gms. H2 0 « corresponding to the weight molar concentration of the added 
sa[lt ». 



Gram. mols. per 1000 

gms. 11^0 

Gram, mols. 

pier 1000 

gms. IfjO 


Sr. malate. 


Sr. malaie., 


"'""SrCla. 


o.o 3 o 5 o 

0.0000 

0.02349 


0 .o 31 o 3 


o.oaSaS 

0.01828 

0.02019 , 


0.06149 

ONTITJM MALONATE CH,(COO)jSr. 





Solubility in Water. 





(Cantoni and Diotalevi, 1905-) 



t°. 

Gms. per roo cc. 

Sat. Sol. 


Gms- per 100 cc. 

Sat. Sol. 

t". 

Gms. per 100 cc. 
Sat. Sol. 

0 

0.541 

25 

0.521 

40 

0.464 

10 

0.540 

30 

0.499 

45 

0.453 

20 

0.532 

35 

0.478 

50 

0.443 


Solubility of Strontium Malonate in Aqueous Solutions 
OF Strontium Chloride at 25®- 

(MMIcer, 1925 .) 


0 »s. per licer sat. sol. 
/ Srct j 


Solid 

Phase 


0.0 5*783 
2.898 4.784 
4.919 4.454 
5.747 3*828 


SrCHj^lCOOlgl?) 


CH 


STRONTIUM FUMARATB SrC^HjOi. 

100 gms. H2 0 dissolve o.QQ gm. Sr C4 H2 O4 at So^. 


(Weiss and Downs, 1923 .) 
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STRONTIUM SUCCINATE C4H404Sr. 

100 gms. sat. solution in water contain 0439 gm. C4H404Sr at 15® and 0.215 
gm. at 100°. (Tanigiand Checchi. 1901.) 

Solubility of Strontium Succinate in Water. 



Gms. C4H404Sr 

(Cantoni and Diotalevi, 1905.) 

Gms. C4H404Sr 


Gms. C4H404Sr 

t*. 

per 100 cc. 

Sat. Sol. 

t". 

per 100 cc. 

Sat. ^l. 

t®. 

per 100 cc. 
Sat. Sol. 

0 

0.052 

20 

0. 270 

40 

0.375 

5 

0.076 

25 

0.382 

45 

0.389 

10 

15 

0. in 
0.177 

30 

35 

0.451 

0.413 

50 

0.424 


CH 


Solubility of Strontium Succinate in Aqueous Solutions of Sodium Succinate 

AT 25 ®. ( Walker, 1925 .) 

Constant agitation in a thermostat was employed for obtaining saturation 
The results arc expressed in terms of gram molecules of the saturating salt per 
1000 gms. H2 0 « corresponding to the weight molar concentration of the added 
salt ». 


Gm. mo Is. per 1000 gms. ILO. 

Gm. mols. per 

1000 gms. 11.5 0. 



CJLO^Sr. 

C4l'r4 04Naa. 

0 , 020 I 3 

0.0000 

0 . 013 ‘ 2 S>. 

0.03751 

0.01740 

0.00938 

o.or;i2i 

0.05582 

o.oi535 

0.01875 

Of. 01 143 

0.07457 

STRONTIUM CITBATK SrCC^iHsO,),. 611.0 and Sr(C 6 H 5 0,)2.H5 

Solubility of Each 

Hydrate Separately, in Water. (Chutterjec and : 

Gms. Sr (€(,11,07)5 per liter of Aq. solution sat. wltli 

r. 


Sr (Co H307)5.6 11 , 0 . Sr (Co 11307)5.1159. 

3o.... 


1.26 

2.97 

95.... 


- 1.57 

1.54 


STKONTIUM PHENOLATE (CsHsO),Sr.4Ho0. 


Equilibrium in the System Strontium Hydroxide, Phenol and Water at 25 ®. 



1 

[Van Mours, 1916 .) 


Mols. per 100 jiiols. 


Mols. per 

100 mols. 

sat. 

soL 


sat. 

sol. 

SrToHTT^ 





2 

C«Hs 0 H. 

Solid Pliaso. 

2 

CftHsOIf. .Solid Pha.s<‘. 

o. 3 o 

0.0 

SriOHU.SH.O 

6.82 

9.67 (€3H30).jSr.4lL0 

0.72 

0.49 

)) 

8.87 

20.24 » 

1.48 

1.28 

» 

9.38 

24.84 » 

3.83 

3.74 

)) 

II. 16 

47.30 » 

4.86 

4.80 

)) 

9.62 

63.77 »-4-€,H30ri 

5.58 

5.52 

)) 

6.17 

65.46 C0H5OH 

6.12 

6.04 

)) H-(C,..n50)sSr.'Jl50 3 .54 

69.91 » 

At concentrations of Sr ( 0 H)o 

less than 0.5 mol. per cent two liquid layers are 

formed. 

Analyses 

of these gave 

the following results. 



Aqueoii.s lay or. 


IMienol layer. 

Mol 

SriOH)* 

• / 0 ... 

SriOlIi, 

Mol. C^HjOII. 2 Mol. “/o €,113 OH. 


0. 12 

2 .o 5 

0. 31 

2.4.4 1 


0.17 

2,37 

0.43 

21.12 


0.22 

2.72 

0 . 5 o 

18.72 


0 34 

4 . 5 o 

0.55 

12.95 
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STRONTIUM BENZOATE SrCCjHsOiVHjO. 

Solubility in Water. 

(Pajetta, 1906.) 

t®. 15-7“. 

Gms. Sr(C7H602)2 per loo Gms. Solution 5.31 


STRONTIUM BENZOATES. 

Solubility of Several Strontium Benzoates in Water at ^ 0 ®. 

(Ephraim and Pfister, 1925 .) 

Gms. anhydrous comptl. 

Compound. Formula. pcr lUOcc. sal. sol. 

Strontium Benzoate. (C6H5C00)2Sr.H2 0 4*9^^ 

» -4 Ghloro Benzoate.. (C 6 H 4 GlG 00 ) 2 Sr. 4 H 20 i. 34 i 

-4 Meihoxv » (G6H40GH3C00)3Sr.Hj0 1.6975 

« -4 Nitro o rG 6 H 4 N 02 GOO) 2 Sr. 8 H 2 O i. 34 o 

» -4 Oxv )) (G6H40HG00)2 Sr.HiO n.098 


Solubility of Strontium Halogen Benzoates in 94 Percent Acetone at about 20* 

(Ballar, 1931.) 

On. mols. compound 

Compound Fbraula per liter 


Strontium jo Rrom Benzoate 
" ^ Chlor '' 

" yp lodo 


(C.H,BrC 00 ).Sr 
(C®HXlC00)j;Sr 
(CgH^ICOO) Sr 


0.00028 

0.0010 

0.00026 


STRONTIUM SALICYLATE (C()H4OH.C00)2Sr.2H20. 

100 cms. sat. solution in water contain 3.04 gms. (CtH40HC00)2Sr at 15° and 
20.44 gms. at 100“. (Tarugi and Checchi, luoi.) 

Solubility of Strontium Salicylate in. Aqueous Alcohol at 25 . 
(Seidell, 1909, 1910.) 


Wt. % 
CjHfOH in 
Solvent. 

djs of 

Sat. Sol 

Gms. (C,H4.0H.- 
C00)2Sr.2H20 
per 100 Gms. 

Sat. Sol. 

Wt. % 
CpHsOH in 
Solvent. 

d^i of 
Sat. Sol. 

Gms. (C«H40H- 
C00)2Sr.2H20 
per 100 Gms. 
Sat. Sol. 

0 

1.022 

504 

60 

0.923 

715 

10 

1.006 

4.88 

70 

0.893 

590 

20 

0-993 

5.22 

80 

0.859 

4.40 

30 

0.982 

6.20 

90 

0.824 

2.56 

40 

0.966 

7.70 

92.3 

0.81s 

2.02 

50 

0.948 

8.08 

100 

0. 790 

0.44 


The solid phase was (C6H40H.C00)2Sr.2H20 in all cases except the solution 
in 100 per cent alcohol, in which partial dehydration and conversion of the 
crystalline salt to an amorphous bulky white powder occurred. 



